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PREFACE 


This index, though arranged alphabetically, retains the grouping of 

. % 

the subjects ’tised in the Monthly Bulletin. The arrangement of the sub- 
jects\in each group is in chronological order of publication, except in the 
tas.e of those relating to Agricultural Development, where the alphabetical 
krrangement was considered more useful. 

Except in the case of the original articles, which are. numbered ac¬ 
cording to their pages, the numbers of each subject refer to the paragraphs 
in &e Monthly Bulletin. 

The inde& consists of three parts: one, of the original articles, one 
.pQUCfacned only with Agricultural Intelligence and the last with Plant 
Diseases. ' . 

This volume of contents has been prepared by the redacteur Dr. Giu- 
lio _ Provenzal. 




THE INT^NATIONAE INSTITUTE OF AGRICUUTURE 


The Interiational Institute of Agriculture was established under the 
International Treaty of June 7th, 1905, which was ratified by 40 Govern¬ 
ments. Fifteen other Governments have since adhered to the Institute. 

It is a Government Institution in winch each Country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee, 

The Institute, confining its operations within an international sphere, 
shall : 

{a) Collect, study, and publish as promptly as possible, statistical, 
technical, or economic information concerning farming, vegetable and ani- 
mtal products, the commerce in agricultural products, and the prices pre¬ 
vailing in the various markets. 

• (J) Communicate to parties interested, also as promptly as possible, 
•the above information. 

(c) Indicate the wages paid for farm work. 

{d) Make known new diseases of plants which may appear in any 
part of the world, showing the territories infected, the progress of the 
(iiseases, and, if possible, the remedies wdiich are effective. 

(ij) Study questions concerning agricultural co-operation, insur¬ 
ance, and credit in all their aspects; collect and publish information which 
might be useful in the various countries for the organisation of works 
connected with agricultural co-operation, insurance and credit, 

(/) {Submit to the approval of the Governments, if there is occasion 
for it, measures for the protection of the common interests of farmers and 
for the improvement of their condition, after having utitoed all the 
necessary sources of information, such as the wishes expressed by interna*- 
tional or other agricultural congresses, or by congresses of sciences applied 
to agriculture or agricultural societies, academies, learned bodies, etc, 



Permanent Committee 


OF THE International Institute of At^icuLTURE 


Presidant: Marquis SIaff&eee Cappelli, Delegate or Italy. 

Vice-Presidefft: M, I^oiS-DoP, Delegate cf France. 
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FIRST PART. 

ORIGINAL ARTICLES 


Fruits and Nuts grown under Extensive Culture in Spain 

by 

Juan Manueu Pebego, 

Professor of HorHculture at the Madiid Agnciiltiml College. 

The chief fruits and nuts grown under extensive culture in Spain are 
as follows : fig {Ficus carica), chestnut {Castanea vesca), walnut (Juglans 
regia), hazelnut {Corylus avellam), almond [Amygialus vulgaris), carob 
{Ceratonia siliqua), pomegranate {Punica granatum). These trees agree 
in being grown in uniform plantations on unirrigated land; they receive 
little or no manure and require very little attention in the way of pruning, 
etc. Further, they have the advantage of allowing of the utilization of 
irregular sloping land of medium quality, which is very frequent in the 
Iberian Peninsula, so that their cultivation has extended greatly and will 
go 6n extending. The total area at present planted is 957 920 acres, yield¬ 
ing a gross return of £6 085 928 (I29 617167). 

Table I shows the distribution of the plantations, according to the 
fittest official statistics; Table II gives an idea of the importance of the 
export trade in the produce of thrae crops. 

Several of the trees here treated are, or can be, grown in every pro¬ 
vince in Spain, while others are restricted to definite regions. Among the 
:|^rmer come fig, chestnut, walnut and hazel, which are not very particular 
as to climate; the remainder are restricted to the warmer parts, parti¬ 
cularly the Mediterranean basin. 

Fig. — The fig is the most widely diffused of the trees of the first 
group. It fe grown in every province, but as an industrial crop it assumes 

(i) See also, by the same author: “ The Present Condition of Citrus Growing in 
B, Feb, 191:3, pp. 162-167; and ** Present State? of Fruit Growing in 
Itocipal Fruit ttees erf the R^ceae)*', B. July 1914, $36-842, {Ed,). 
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TABL^i I. — Distribution of fruit plantations {in acres). 


Region 

1 

Almonds ' 

j 

Carobs j Figs 

Pome¬ 

granates 

Chest¬ 

nuts 

Walnuts 

Hazel- 
, nuts 

Total 

Central. 

CO 

1 

— i 1500; 37 

138 

702 

7 

5321 

Meseta and Estrema- 
dura. 

628! 

— 4 206 

282 

4 480 

361 


9956 

Old Castile. 

356: 

— 1 336 

2 

I 026 

3 937 

106 

5763 

Aragon and Rioja . . 

33 2171 

— j 2 409 

— 

— 

4470 

10 

40 107 

Leon. 

60S; 

— j 148 

— 

6 672 

I 416 

— 

8 844 

Galicia and Asturias . 

! — 1 

— i 2 135 

— 

82 605 

I 080 

6529 

92 349 

Navarre and Vascon- 
gadas. 

1 6181 

— ! 247 


25 025 

I 386 

43 

27 321 

Catalonia 

35 2631 

5S072I 3X14 

138 

, 2454 

736 

36 042 

lox 223 

East Coast. 

95 287I 

296 436| 60 721 

2978 

— 

489 

— : 

455 911 

E. Andaitisia .... 

18 109' 

148119 927 

2217 

18534 

j 754 ' 

^ 158 

59 525 

W. Andalusia .... 

4 352: 

— 1 9121 

: 2597 

7 359 

4^5 

III 

23 832 

Balearic Is. .... . 

61 779 | 

24 7iij 37 067 

— 


— 

— 

123 557 

Canaries ...... 

; 3460! 

—' 1 507 

124 

210 

— 

— 

4300 


— , 

— ’ — 

•— 

i 

— 

— 

957 919 


Table II. — Export trade in nuts and fruits. 


Value of exports (pesetas) 


Kind of fruit 


1909 


1910 


X911 


191a 


1913 


Unsbelled almonds.... 

- . .1 4 470 

031 j 

3039 

758; 

4273 

775 

Shelled almonds ..... 

... 21 712 

596; 16 32S 065? 

21 923 

333 

Bried figs.. 

\ . 705 

935 j 

2 144 

309 

1552 

956 

Pomegranates. 

. . ,: 5 io 

SsSj 

700 

091 

602 

351 

Chestnuts. 

. . .: 6x0 

BB8\ 

848 

714 

925 

980 

Hazelnuts. ....... 

. . . j 7 242 

626 I 

5430 

519 

7452 

346 

Other dried fruit .... 

, , . : 2S6 

86&! 

318 

801 

330 

3761 


i pesetas. . . 

Total (at .5.^0) 
{ g (at S.18) . 


'33 539 800I29 730 257] 
: I 410 309j 1 179 772I 
t 6S63 271I 5 741 361 


37061 H 7 
1470679 
7 158 060 ! 


3 212 837 
12 771 298 | 
I 239 538 
4^3 164 
602 218 
10 372 779 
381 212 


29 003 036 
X 150 9 x 4 
5 600 924 ! 


4 801 603 
22 952 971 
I 375 ^15 
^00 076 
774 319, 
4 842 740 
349 196 

35 496 120 
I 408 576 
6 854 S 36 


Special importance in the southern and eastern part: here figs, fresh and 
dried,, represent qnite a considerable item of the people's food. The poorer 
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qualities are used for feeding live stock, while the best are exported. 
In Murcia the value of the crop reaches 4 million pesetas (£150000, 
$770 000), while in Castelldn it is estimated at i 717 000 pes. (£68 500, 
$331 500). There are also very large plantations in the Balearic Islands, 
which resemble the provinces just mentioned in many respects; in the 
plain of Majorca alone they suffice for the fattening of some 20 000 pigs 
for the Trench market, besides being largely used for human consumption. 
Among the regions of Andalusia, the first place for fig production is held 
by Malaga (£91 600, $445 700) ; it is followed by Almeria, Granada and 
Huelva. A considerable portion of the fig cakemade from a pulp 
of figs, almonds, sesame and aniseed in the provinces of Murcia and Malaga, 
is exported. In the Estremaduran region the districts of Hervas and Ja- 
randilla (prov. of Caceres) should be noted, and in Aragon the provinces 
of Teruel, Saragossa and Htiesca. The districts of Caspe, Maella, Eraga, 
Oso, Jardin, etc., in the plain of the Cinca, prepare excellent Albares figs, 
which make good prices on the home and foreign markets. 

The fig is most useful for planting poor, stony and steeply sloping 
land ; safe crops are obtained at very little expense, the only danger being 
from autumn rains, which may spoil the fruit and make drying difficult. 

A large number of varieties are known in Spain. In the East Coast 
region the best known are: Napolitana, CoU de Dama and Parotchal, 
with black fruit; De la Vail, Peladores and Del Cavids, with white fruit. 
In Andalusia the following are grown : Isabeles, Albares, Cuello de Paloma, 
Pajareros, Napolitanos, Verdejos, Sultanes and Gabrieles; in Aragon: 
Buyasot, Maella and Melar. 

The fig is not much subject to the attacks of insects, the only one 
worth mentioning being the fig scale [Ceroplastes rusci). 

Specialized industrial cultivation is unusual except in the Balearic 
Islands. In Majorca grain and pulse crops are usually grown below the 
trees. On the East Coast and in Andalusia figs axe generally planted more 
or less thinly among vines or on market-garden land. 

Walnut — This tree is grown in only four provinces and is consequent¬ 
ly less important in Spain than the fig. The largest numbers are found in 
the central and north-western provinces; New Castile, Aragon, the central 
and northern part of Burgos and the provinces of Santander and Eugo 
are the chief centres of production. The total value of the walnut crop 
averages £173400 ($843700). A considerable quantity of nuts are ex¬ 
ported from the provinces of Burgos and Eogrono to South America. 

Industrial plantations are infirequent; the trees are almost always 
found isolated or in small groups among other fruit trees, or else in fields 
of grain or vegetables. Little attention is given to them, and they are 
almost all self-sown. . „ ' 

The varieties chiefly grown in C^tile and Aragon are Comun, Binco- 
nera and Pajarera; in Leon, Comun and Mollar; in- Andalusia and the 
. East Coast, the little Comun, Mollar and Euerte (or Rinconera). 

The crois very regular; almost the only danger is from spring 
frosts, which may damage the buds; for thfe reason late yatieties should 
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be chosen. The number of trees has diminished almost everywhere, as 
the high price of the wood induces felling. 

Chestnut — As far as temperature is concerned, the chestnut might 
be grown in almost all the provinces in Spain, but moisture conditions re¬ 
strict its area. The zone of chestnut cultivation reaches along the west 
and north in the provinces on the Portuguese border : Galicia, Asturias, 
Vascongadas and Navarre. Another independent zone of some import¬ 
ance occurs in the province of Granada; here, as elsewhere in the interior 
of the country, chestnuts occupy land at a certain elevation, characterised 
by greater humidity. Along the Cantabrican coast the required humidity 
is due to the nearness of the sea. 

In the Cantabrican region chestnuts form one of the principal agri¬ 
cultural resources ; in the provinces of I^ugo, Orense and Oviedo the}?- even 
form the chief food of the people, and there is still sufficient for a large 
export trade. In the agricultural region of Leon, the chief centres of 
production are the districts of Bierzo, Bejar and Legueros in the provinces 
of Leon and Salamanca. The district of Areanas de S. Pedro, in the prov¬ 
ince of Avila, is also important. The mountain chestnut zone includes 
La Nera, Hervas, Valencia de Alcantara, Albuquerque, etc., in Estremadura, 
and extends to the high land of Huelva forming the western end of the 
Marianican chain. In the opposite direction the chestnut zone extends 
into the provinces of Vascongadas and Navarre, covering very large 
areas on the oceanic slope of the Cantabro-Pyrenean chain. 

In four provinces the yield of chestnuts is greater than that of apples, 
as its value exceeds 5 million pesetas {£ 200 000, S x 000 000) ; half of 
this belongs to Guipuzcoa. The total chestnut crop may be reckoned 
at an average value of 18 million pesetas (£ 700 000, $ 3 500 000). 

The varieties most widely grown are: western zone — common or 
wild Pegoldana, and Tagamizo; Galicia — Calva (good quality and keeps 
well), Amarela, Cuancho and Rapada ; at Oviedo — Comun and Balduno 
(preferred for exportation); in Vascongadas — Limousin (early and large, 
widely grown). 

Chestnuts have not spread as much as they ought to have done in 
Spain. Lately the production has been seriously affected by the ink 
disease the cause of which is still not known for certain ; no remedies 
of any value have yet been found. The substitution of the local varieties 
by the Japanese, which is supposed not to be subject to this disease, 
is coming to have some importance. Among insects which attack the 
chestnut may be mentioned, {Carpocapsa spUndana in Catalonia, and the 
browntail moth (PortJiesia chrysorrhoea) in Andalusia and Avila. 

Hazel, — Owing to its affinity with the chestut and its adaptability 
as regards climate, the hazel can be gro'v^ in all the cultivated zones of 
Spain; it is, however, generally grown isolated in fruit plantations, having 
industrial importance only in the Catalan provinces of Gerona and Tarragona 
and on the Sierra de Cordova. In Gerona its principal area is the “ Selva 
in the district of Santa Coloma de Farmes, while in Tarragona it is grown 
chiefly about the capital and at Tortosa and Montblanch. 
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The climatic conditions, with the light yet moist soil, and the facil¬ 
ities fox exportation have made nut-growing very flourishing in this zone, 
which has become a centre of exportation of nuts for the home markets, 
as well as for England and other countries in the North of Europe. 

The Spanish varieties are either long and reddish or round and white. 
The best known locally are: Mallorquina or Negreta de la Selva, with a 
large wide nut, shell hard and reddish completely filled by the kernel; 
Asturiana, with nuts in bunches of three or four, medium-sized or small, 
the bush being very tall. In this zone the plantations are regular and 
uniform. In Tarragona nuts are grown with field crops, generally grain, 
while in the other provinces they are grown in the market gardens or are 
planted along the ditches or to mark boundaries or beside roads and banks. 

In Tarragona, the average yield is about 55 lbs. per bush, worth 8s 
to 9$ ($1.95 to 2.30). The total Spanish crop reaches a value of 13 

million pesetas (£510 000, $2500000); the exports of nuts from Tarra¬ 
gona to foreign countries amount to 10 million pes. (£400 000, nearly tw^o 
million $)• 

Almond, — The almond is the most important of all these trees in 
Spain from the value it represents. Being more exacting than those so far 
described as regards climate, it is found in only ii provinces; its zone is 
the north and north-east, just the opposite of the chestnut zone. The 
provinces producing most almonds are Alicante, the Balearic Is., Tarra¬ 
gona, Murcia and Granada. 

The hardiness shown by almonds in Spain explains why the plantations 
have extended and are still extending even in regions in which the crop 
is uncertain owing to cold weather at flowering time, as in Eerida, Sara¬ 
gossa and Salamanca, whose production alone exceeds a million of pesetas. 
In Catalonia and the East Coast almond plantations have largety taken the 
place of the vineyards destroyed b}' phylloxera. 

In Alicante and Majorca the almond is the most important fruit tree, 
giving a crop worth more than ten million pesetas. Here a great many 
varieties are grown. On the coast the early varieties are preferred and 
in the interior and in mountainous districts the later ones. Among the 
former are Planeta, Columbrina and Castanet with hard shells, and Blan- 
queta and Mollar with soft shells; the latter group includes Pestaneta, 
.Marcona, Batle and Eina, all hard-shelled. In Catalonia, Comnn.Espe- 
^ ranza (semi-hard), Mollar and Besmayo are grown. In Andalusia the 
varieties preferred are Eatga Comun, Earga Fina from Malaga (much liked), 
Pestafieta and the Mollares types (Comun, Princesa and Sultana). For 
exportation the best are Planeta, Blanqueta and the Malaga Fina. 

Diseases and pests of almonds are fairl}' numerous in Spain, but rarely 
do much damage. Insects: AfM$ mnygiali, Scolytus amygdali, Carfo- 
cafsti splmdam, Aglaope infuusta, ^PoHhesia chrys&rrhoea, Aporia ma- 
4 mgi, Fungi: Exomcm deformans, Polysiygma dchraceum. Gtimmosis is 
also not infrequent. . , 

Almonds ’^en, little attiemtidn in, Sgain., jPhey are generally 
grown on unimgateii land, rarely,occupying an impoxtahtpojsitibh as, a 
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specialised crop; they are planted in grain or pulse fields or among vines, 
olives, carobs or other fruit trees. 

The production varies greatly according to climate, variety and treat- 
ment. Prof. Estebrich, of Majorca, estimates that an acre containing 
32 trees will give 33 bushels of almonds, worth about £ro ($50). The 
expenses of cultivation work out to at about £4 los {$22,50), so that the 
profit will be about £5 los ($27.50). 

Pomegranate, — The pomegranate comes after the trees already 
dealt with in the scale of ascending climatic requirements; its area of 
cultivation is much more restricted than that of the almond, about 
equalling that of the carob. 

In Catalonia it occupies 138 acres, but increases in Castile and acquires 
considerable importance in the provinces of Valencia, Alicante and Murcia ; 
it is less widely spread in Eastern Andalusia, but covers 1700 acres in 
Cordova. In the last-named provinces the fruit is not of such good quality 
as on the East Coast, and the value of the crop is only about equal to 
that of Murcia (£20 000, $100 000), The most noted centres of exporta¬ 
tion are Elche and Murcia in the province of that name, and Jatiba, 
Carcagente and Gandia in the province of Valencia. As this fruit can 
readily be kept for a comparatively long time, it is sent about a good deal 
and makes profitable prices. 

The varieties grown in Alicante are the Comun and Granilla Blanda; 
in Murcia, Agriscerra, Cagin and Reineta de Cieza are grown; in Andalusia, 
Einuela, Agria, Dolce and Intermedia. The tree is resistant, and attacked 
only by an aphis; autumn rains sometimes damage the fruit. It is generally 
planted alone; although it requires a good deal of water, it is otherwise 
resistant and requires little in the way of attention and pruning and is 
consequently as profitable as any of the crops already mentioned. 

Carob, — This species belongs to the citrus regions, and is grown on 
the East Coast, in Catalonia and in the Balearic Islands. The province 
of Valencia alone fields 14 millions’ worth (£550 000, $2 700 000), the 
chief districts being Santungo, Torrente, Eiria, Chelva, Carlet and Jatiba. 

The carob is much grown on the poor land of the littoral zone, known 
as Ea Marina ”, as well as in the foothills of the ranges running parallel 
to it, up to 1300 ft. In Spain the fruit is used almost exclusively for feed-, 
ing the draught animals; it is a nutritive and wholesome food. The 
exported product goes for the same purpose. 

The varieties chiefly grown in Valencia are the Casuda (very productive 
and everywhere used for fattening pigs), the Roja (so called from^ its red 
colour), the Matalafera (with large fruit), Blanca, Negreta and Melar. 
In the Balearic Islands we have: Miel, Vera and Roja, preferred for 
their quality, as well as Panesca, Acanalada and Bobal. 

Tne eneinies of the carob in these regions the scale (Aspidictm 
eeratoniae and the wood-boring leopard moth {Zmzera aescuii). 

The average crop of a 40-year carob tree may be taken at 1x0 lbs* 
The official statistics give a value of £r 244 300 ($6 055 300) for the carob 
crop of the whole of Spain. 
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The Present Condition of Cattle Breeding in Hungary 

by 

^ J ^NO Bi^k^ssy 

Royal Agricultural Inspector in Hungary. 


Up till the second half of the 19th century, when railways began to 
be constructed, Hungary suffered from deficiency in means of communi¬ 
cation ; this, together with the extensive cultivation practised, necessitated 
a very considerable use of animals for draught purposes. For this reason, 
it was necessary to raise a breed sufficiently hardy to be able to stand great 
extremes of climate, poor feeding and little care. Such a race of cattle is 
the Hungarian. These animals have long horns and silvery white coats ; 
and until 1850-1860 represented the majority of the Hungarian cattle, 
not counting the mixed breeds found in districts where there is no idea of 
breeding. The Hungarian cattle are thrifty and can bear alike the extreme 
heat of summer and the great cold of winter. Further, as they are resistant 
to disease and can stand very hard work, they became the animated motor 
which was indispensable to Hungarian agriculture. They occupy the same 
position now, especially in districts where the roads are bad and the culti¬ 
vation of the soil does not require more powerful labour. 

Less early in maturing than their western relatives (for this breed 
does not reach maturity until it is nearly four years old), the Hungarian 
cattle cannot be yoked for a year or a year and a half later than the former. 
But, on the other hand, their powers of work do not vary for 8 or 10 years, 
and they can be used for the hardest agricultural work, for 10 or X2 hours 
every day, no matter what the weather. Although Hungarian cattle do 
not fatten as well as the western breeds, by careful selection they can 
develop into fairly good beef producers, though, as regards milk production, 
they are still inferior to the western breeds. However, in the last century, 
these qualifications were of little importance, for the Hungarian cattle 
**^ere only bred for agricultural work. Even 20 years ago, meat, milk and 
milfc products formed a very small part of the diet of the agricultural and 
artisan population; for this reason, for many centuries Hungary has not 
felt the necessity of improving this breed so as to obtain better and more 
profitable animals. 

Now, however, she is forced to take this step by the following circum¬ 
stances : 

r. The development of cultivation. 

2. Rapid improvement of the means of communication. 

3. The increased meat consumption. 

4. The continually increasing cost of rural labour, and the fact 
that farms based entifely on grain growing are no longer , remunerative. 

\ 5. The n^o^ity of pmctisihg a more intensive system of cattle br^- 

mg wlk a view tc^ main 



8 


B]£K3^SSV 


It was chiefly the large landowners who, at the close of last century, ^ 
modified their farming methods by importing breeds of cattle from the 
western countries; with these they founded dairy farms, keeping the Hun¬ 
garian cattle for draught purposes. Gradually, the western breeds began to 
gain ground in the districts where the estates of these proprietors were 
situated, both by the purchase of improved animals and by placing the 
services of bulls at the disposal of the inhabitants. 

But these landowners did not follow any special aim and merely 
imported such animals as pleased their taste; further, they soon began 
rearing diflexent breeds, with the result that, in a few years, Hungarian 
cattle became such a confused medley of crosses and different breeds that 
they decreased in value. 

Legislative Measures. — To restrain this indiscriminate breeding, the , 
Mini stry of Agriculture has endeavoured, since 1890, to direct these efforts 
more in accordance with the soil and climate, and to induce breeders to 
profit by the experience gained abroad. At first, the Government gave 
little encouragement to these improvements, either by its moral support, 
or by grants for the importation of breeding stock or the establishment of 
dairies. 

But later, law XII of 1894, dealing with agriculture and rural economy, 
brought about a great advance in the work of reforming stock breeding 
and cattle breeding in particular. District Agricultural Commissions 
were formed, one for each district of the county, of which the members 
are: the first administrative functionary of the district, the chief judge 
of the district, two experts in agriculture and cattle breeding and one 
veterinary surgeon. This commission is entrusted with the following 
duties : 

1) To insist that the Communes keep the required number of sires 
of the right breed in the breeding districts appointed by the Ministry of 
Agriculture. 

2) To control the quality of the animals by means of annual 
inspection. 

3) To draw up certificates, valid for one year, for male animals suit- % 
able for sires. 

4) To practice selection. 

This law also regulates grazing, and provides that the communal Coun¬ 
cil shall arrange, by means of regulations, for the custody of cattle in pas¬ 
tures. These animals must only go to the communal pastures in herds and 
according to their breed. As regards communal grazing land, the Exe¬ 
cutive Communal Council fixes : i) the number of animals grazing on such 
land ; 2) their distribution thereon; 3) the season of grazing ; 4) the amount 
of the grazing dues, etc. 

Erom the above-mentioned date, the Ministry of Agriculture took 
increasing interest in the development of the breeding of national cattle, 
proportionally increasing its financial support. According to its provisions 
(law XEIII of igo8 on the development of cattle breeding) all the county 
tribunals are required to draw up, within a given time, regulations regarding 
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cattle breeding. These regulations, while based on existing conditions, 
shall establish the lines to be followed in general breeding, regulate the 
purchase of bulls destined for the general use, as well as the care, keep, 
and use of these animals, and shall in general contain all the necessary mea¬ 
sures to be adopted in systematic stock breeding. 

In order to increase the good results of these provisions, the Ministry 
of Agriculture instituted in 1895, the Royal Hungarian Inspectorships of 
Cattle Breeding. The number of these inspectorships, whose sphere of 
work extended at first over several counties, increased from year to year, 
so that in 1912 each of the 63 counties had its own inspector. As, how^- 
ever, the work of the inspectors had extended to all the branches of agri¬ 
culture, they now carry out their work in each county under the new title 
of Royal Hungarian Inspectors of Agriculture. 

The work of these Royal Hungarian Inspectorships consists of; 

1) The control of the strict carrying out of the ministerial ordinances 
and of the laws relating to agriculture. 

2) Participation in the operations of the agricultural commission 
of the district. 

3) Control of the purchase of breeding stock* 

4) Giving of State aid in certain cases, taking into consideration the 
financial condition of the communes. 

5) Regulations of the direction in which breeding should be car¬ 
ried out. 

6) Organisation of cooperative dairies. 

7) Improvement of pastrures. 

8) Encouragement of the acquisition of meadows. 

Finally, law XXIII of 1912 on the administration of agricultural 
matters in ^the counties and municipal boroughs having conferred upon the 
agricultural inspectors the right of administering the agricultural affairs 
in these places, the inspectors are required to act as reporters on agricultural 
questions to the administrative tribunals and to deal with "all matters 
in the territories of each county which come under the jurisdiction of the 
Ministry of Agriculture. 

SiatB Encouragement — In order to promote cattle breeding, the 
’«|ISnfetry of Agriculture has facilitated the purchase of bulls required for 
communal breetog. While, in 1890, the grants towards the development 
of breeding only amounted to 100 000 crowns {£4 167), in 1913 a sum of 
over 6 miffion crowns {£250000) figured in the budget for the purchase 
of communal bulls. Thanks to this assistance, more than 8000 sires 
^ were acquired in 195:3 for communal breeding; of these */s belonged to 
western breeds and were Hungarians. Furthei'i the Ministry of Agri¬ 
culture, iu co-operation with the, county agricultural associations, organises 
cattle shows every year, in all the districts of the country ; during the last 
few years, prizes exceeding 300 boo crowns (£12,500) have been annually 
,,dfetributed at these. -The- State also insures communal bulla, from the 
first year of* them acquisirion, against death or compulsory slaughter.. In 
2:9x3, the premiums r^hed-fyaoS;.: The State also rewards 
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good managemetit, feeding and practical use of stud bulls ; in 1913, such 
awards amounted to 30 000 crowns {£1250). 

lines of breeding, — The new aims of the cattle breeder, as set 
forth by the Government, were the transformation of the existing stock 
by means of the importation and raising of breeds from Western Europe. 
He was to aim at early maturity, milk yield and the production of beef 
and manure. This new departure has produced a radical change in the 
cattle of Hungary during the past twenty years. 

It is true that many Hungarian cattle breeders, fearing the degene¬ 
racy of the native race, and consequently the decadence of .the Hungarian 
breeding industry, tried to improve the former by rigorous selection and 
better feeding, so as to render it equal in production to the western breeds 
without forfeiting its special characteristics, thriftiness, strength, capacity 
for work, etc. Nevertheless, most of the Hungarian breeders, doubtful 
of the results of these efforts, practised the new system by raising the 
western breeds most suited to the environment and thus followed the scheme 
laid down by the Ministry of Agriculture for each district; for the country 
was divided into breeding districts for different breeds. 

The first foreign cattle were raised in Western Hxmgary, and their 
breeding gave such satisfactory results, that this zone became for many 
years the source of supply for all bulls for crossing purposes and its export 
trade also increased annually. 

The cattle bred here, known as the Bonyhdd district breed, were 
obtained by crossing Kuhlands (Moravian) with Simmentals (Swiss); but 
after some years, when the breed was perfectly selected and improved, 
it was bred in pure lines and much prized for its good milking and fatten¬ 
ing properties. In this region, the organisation of dairy companies and 
of cooperative dairies advanced parallel with the extension of the western 
breed. The production of forage crops took a considerable place in lie 
rotation; rich manure was obtained and thus the new system of breed¬ 
ing received so great an impetus that this district served as a model to 
others. By its financial assistance, the Ministry of Agriculture also 
facilitated the purchase of bulls in other districts where the local conditions 
permitted the economic breeding of the Bonyhad cattle. 

Importation of breeding cattle. — Hungarian cattle breeders, however, 
basing their objections upon experience obtained abroad, were not content 
for long with the results obtained by local breeding; consequently the 
importation of animals to keep up the blood assumed continually increaS'^ 
ing proportions. The Ministry of ^Agriculture defrayed the expenses of 
the purchase and transport of these animals, and in many cases also ad¬ 
vanced the sums necessary for their acquisition as a long-term loan without 
interest. Further, the Mnistry lent the services of its experts to' the agri¬ 
cultural associations on the occasion of purchs^e. Thanks to this assist¬ 
ance, over 3000 animals wereannuaUy imported, mostly from Switzerland 
and the Austrian Alps, The greater number of these are placed with small 
breeders and only a few go to farms of medium size. Amongst our large 
landowners there are many who, without any State grant, have transformed 
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their stock to such an extent that dairy herds of four or five hundred western 
cattle are not at all rare. 

In 1913, with the help of the State, 2433 first class cows and heifers, 
to the value of £iii 500 were imported from Switzerland for small and 
average breeders. The annual milk yield of the imported cows exceeds 
660 gallons, and some give even 1320 gallons. 

Breeding districts. — During the last twenty years, the country has 
been divided into breeding regions for different breeds, with the result 
that the Simmental cattle are found in the greater part of Hungary, wher¬ 
ever the conditions suitable for raising a more exacting breed are found. 
In many of the north-eastern counties, notably in the mountainous districts, 
the cattle belong to the Gray-Alpine breed (Montavon and Algau). In 
order to improve these breeds, some 200 or 250 bulls of the Gray breed 
from the Austrian Alps are annually imported with the assistance of 
the State. In one part of the Alf old and in some of the counties of Transyl¬ 
vania, the breeding of the old Hungarian cattle still predominates, on ac¬ 
count of the inferior conditions of cultivation, the vast extent of the pas¬ 
tures, and the bad transport conditions. Although the Ministry of Agri¬ 
culture favours equally the raising of this breed, no hindrance can be put 
in the way of the extension oS the western breeds, so that even in these 
districts, the Hungarian race is yearly decreasing in numbers. 

In some districts, especially in some of the counties of the north and 
south-east, in order to help the substitution of the breeding of western 
breeds for that of native cattle, an attempt has been made to acclimatise 
the Pinzgau breed. These animals are hardy and have been bred with 
such success that the Hungarian ones can compete successfully with those 
from the Tyrol, whence the breed was imported. As the Pinzgau cattle, 
however, only served for a transitional period, during which the breeders 
have acquired, on the one hand, ideas of systematic feeding and the use 
of the animals, and on the other, have adopted intensive cultivation, they 
will gradually be replaced by the Spotted Simmental breed. 

Such is to-day the summary of the distribution of cattle rearing in 
Hungary, divided according to the different breeds, 

‘, Cattle Statistics. — The rapid extension of the western breed and the 
corresponding, decline in the rearing of the Hungarian, have given rise 
amongst agricultural societies to the idea, based on erroneous statistics, 
that during the last decades our cattle breeding industry has been pro¬ 
gressively decreasing and cannot keep pace with the increase in the popu¬ 
lation. This statement is based on the growing deairaess of meat. However, 
on examining tables I and II, which give the data relating to the increase 
, in cattle and their number in proportion to the increased population 
and the area of the country, it is seen that these has been no fahing-off in 
cattle rearing between 1895 and 191X, but that on the contrary, the fact 
that the increase in population has only amounted to 14 per ccut, while that 
^ m breeding animals and milch cows is 17*7 per cent and 42.5 per cent respect¬ 
ively (the sto<^ having improved in quality and value) shews a decMedly 
upward tendency. On the other hand, if^ the. cattle have^ hot increased 
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in proportion to the population between 1895 and 1911, this is due to the 
following circumstances : i) the rapid increase in the consumption of meat, 
which during the last decades has exceeded the production; 2) the great 
development of the export trade, both to Austria and abroad. 

The following comparison shows the rapid increase of our export 
trade in cattle, and their products : 

Year 


AOWi. . - 

3^594.3 S37 996 

1904.-.7 E72 405 

1912. 7 509 215 


Table I. — Catih. 


1 . ; 

Year j Total cattle 

\ 

i 

Breeding 

Cows. 

PercBtttage of cows as regards 

flnitnfl.ls 

total onmTxer 
of cattle 

Breediftg 

t 

1S95. 

5 S29 018 ! 

: 

; 3 757 4*9 i 

I 8^ 148 

32 .* 

49.8 

1911. .... 

6 1S5 424 

4 406 659 

2 667 175 

43 -* 

60.5 

Increase . . . 

1 354406 

j 649 240 

1 795 eay 

— 

— 

» % . •: 

6.1 

1 * 7-2 

1 42-4 

— , - 

— 


Table II. — Number of cattle in proportion to area mid poptdation. 


j Per square mile 

Per 3000 inhabitants 

; Breediog j ^ 

of cattle ; animals j Co vs 

Total 
of cattle 

Breeding 

animals 

Cows 

, 1 

! 

'895 . 53-35 1 34-39 j 17-25 

*911 . 56.62 I 40.35 1 24.42 

1 } 

363 

338 

234 

241 

116 

146 

Increase or decrease, . - 4 - 3.27 j 4 . 5.96 -f- 7,27 

% - j -f 6.3 i -f 17.7 4 - 42,5 

i I ! ' 

— 23 

7 

1 + 7 

1 -r 3 

+ 30 
+■ 27 

i , 


Efom 1 S 95 to 1910 tLe increase in poptilation was 14 per cent TBe area of Hungary 
is 109 22X sq, 


According to the statics-of foreign trade, the esqxDitation of live 
stock (chiefly cattle) and thm products doting the last decades has 
excee 6 eA that of cereals and floor, niis is due to the radical transforma¬ 
tion in our cattle whidi has taken place and is still contiamtig. i> b 1 e SI 
shows the changes between 1884 and 1911. , , > 
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TabXvE III. — Changes effected in cattle 1884-1911. 


Bate 

of ceusu> 


Cattle 


1 Buffalce-s 

1 Totals 

t 

! 

1 Huugaviau 

breed 

1 Spotted bleed 

Number 


J Number 

% 

Number 

i 

18S4. 

3 819 89S 

78.3 

939 495 

19-3 

! ! 

129645 

1 

2.4 1 

4S79038 

1895 . 

3 756 137 

64.5 

I 940 303 

33‘2 

132578 : 

2.3 i 

5 829 018 

19II. 

I 872 790 

30-3 

4 154 442 

67,2 

155 192 

2.5 1 

6183 424 


The sumniary we have given and the results obtained, prove the highly 
progressive nature of the policy of the Ministry of Agriculture as regards 
cattle breeding., and show that the material sacrifices made have borne 
good fruit, and that the agricultural public, recognizing the truth of these 
facts and the necessity of further development along the same lines, follow 
the well-chosen path which will raise Hungarian agriculture to the level 
attained in the Western countries. 


The Distillation Industry in Italy 

by 

V^. CETTOmNI 

7Mar Professor of the Royal Special Schools of Agriculture^ 
formerly Dhectov of the Royal Schools of X^ine-Growing and Wine-Making at Cagliari and Alba. 


In Italy, distilling is not subject to the continual and rapid changes 
occurring in the other indtistries which are dependent on products of agri¬ 
cultural oiigiti. Rather than as an article of consumption as food, alcohol 
is of importance as being the raw material, or a factor in the manufactur¬ 
ing processes, of certain industries — industries of slow evolution and of 
uncertain progress. But anyone examining the statistics of the returns 
which distiffiSg brings to the Treasury would arrive at a conclusion 
totally different from that expressed above. To explain the apparent 
contradiettoUj it is only necessary to compare the figures of production 
with those of the taxes on the manufacture of alcohol. 

The amount of the product either diminishes or remains stationary; 
the fiscal returns increase only because the Government tax on distilling 
is augmented, and unfortunately the Italian fiscal system lays no light 
hand upon th 5 s industry which is so intimately bound up with the lot of 
national agrioiilture. 

The principal source of Italian alcohol is not wine and its residues 
(as, considetmg the importance of vine growing, one might expect), for except 
in years of exceptional vintage> alcohol is obtained from an entirely dif- 
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fereat source. The employment of large quantities of vinous substances 
when the vintage is exceptionally heavy is due to the provisions of the fiscal 
decrees made provisionally by the Government, which, as a rule, reduce the 
tax on manufacture by one half. 

The substances which are used in Italy for the production of spirit 
are: cereals, sugar factory residues, sugar beets, wine products (wine and 
pomace), and a small quantity of other substances and fruit. 

The distillation of cereals — in distilleries of the first category — has 
already lost some of its former importance, and cannot be considered stricly 
speaking, as of a national character, since, as is well known, Italy is obliged 
to supplement her home-grown cereals by the importation of several 
hundred thousand tons annually in order to supply her population 
with food. The industry manages to exist on account of the low price of 
the foreign raw material, the utilisation of the inferior and waste products, 
and the considerable 3deld there is in spirit. The residues of this industry 
are useful in cattle rearing. In 1910-1911 (i) 18 902 tons of cereals were 
distilled, with the average yield of 75.60 gals, of absolute alcohol per ton 
and a total production of 1384 550 gals, of absolute alcohol. In the follow¬ 
ing financial year 17 208 tons were imported and gave a sdeld of 34.24 per. 
cent, and a product of i 317 032 gals, of absolute alcohol (2). 

The cultivation of sugar-beets, especially in the great valley of the Po, 
has extended more than would have been considered possible under the 
climatic conditions which obtain. This is, however, due to a real bounty 
given by the Government, which imposes a considerably lower tax upon 
sugar extracted from this plant than that which is put upon foreign su^tr 
imported into Italy. Hence the amount destined for the still is considerably 
increased, either directly, or indirectly as molasses. 

In fact, in 1910-11, ii 938 tons of st^ar-beets were distilled, with an 
average yield of 7.27 per cent and the production of 194 858 gals, of alcohol; 
in the financial year 1911-12,15 476 tons, with a yield of 6.14 per cent and 
the production of 212 365 gals, of spirit. The figures referring to molasses 
are nmch more considerable : while in 1910-11, 55 332 tons were utilised, 
with a yield of 27.43 per cent, and a production of 3 392 295 gals, of alcohol, 
in the following year 43114 tons were distilled, with a yield of 28.66 per cent 
and a total yield of 2 761 843 gals, of alcohol. The washings of yeast, 
also a by-product of sugar-making, contribute to the amount of alcohol 
obtained from the sugar-beet; in 1910-11, 13 505 tons were used, with a 
percentage of 2.93 and a total of 88 909 gals, of alcohol, and in I911-12, 
^5 589 toss, ■with a percentage of 3.27 and a production of 114 484 gals, 
of alcohol. 


fr) I refer to the financial years 1910-1911 and 1911-12 because they represent a period of 
fiscal traaqaiUity and normal production ; the preceding and following years were too 
affected by alterations in the taxes on mauufectaie or by abnormal conditions of the wine and 

swgat-beet markets, 

(5) The figures given in this artide are not the quanUties of distilled liquids actually pro- 

duccd/but the quantities ot absolute alcoliol they contain. ' mi,). 
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Italy is, at the present time, the country which produces the greatest 
quantity of wine ; her production certainly exceeds that of France. The 
ofBcial statistics of the last years attribute to her on an average about i loo 
million gals, of w^'ne ; as a matter of fact the production is much higher : 
the excess escapes the notice of the persons entrusted with the collection 
of the data, because there is but one sure coefficient in the system of estima¬ 
tion, namely that of the area under vines, while the annual return of 
the vineyard is left to individual valuation and to the uncertainty of too 
restricted investigation and to inaccurate estimation (i). 

In any case, even if we accept the Government figures, it is easy to 
see that the production is greater than the consumption ; the various wines 
and the grapes exported, returned for the sake of convenience under the 
head of wine, do not exceed 33 million gallons and only relieve this excess 
of production to a very small extent. 

It would thus be an obvious deduction that wine and its residues, 
especially pomace, were the raw products that would supply the distilling 
industry. That this is not the case is clearly shown by the following 
figures. 

In 1910-11 there were distilled in the distilleries of the 2nd category 
subject to direct control of their returns, i 669 976 gals, of wine, with a 
yield of 8 per cent and a production of 133 687 gals, of alcohol; in 1911-12 
the amount of wine distilled decreased to 239 096 gals., with a percentage 
of 7.52 and a Jotal yield of 17 983 gals, of alcohol. 

In 1910-11, 138 447 tons of pomace were used, giving a percentage of 
2.80 and a 3rield of 867 664 gals, of alcohol; in the following financial year, 
162792 tons were turned to account, corresponding to a production of 
I 073 184 gals, of alcohol with a yield of 2.95 per cent. 

Only a small quantity of dried grapes were distilled ; these came for 
the most part from abroad (Greece), whence were obtained: in 1910-11 
3253 gals, of alcohol from 76 tons of grapes, the average 3rield being 19.20 
per cent; and only 569 gals, in 1911-12 from 20 tons of dried currants, 
which gave a percentage of 12.74. 

Besides those distilleries of the 2.ni category which distil wine and 
pomace, we must not omit to mention others that are not subjected to re¬ 
gistering appliances. Such are the distilleries of the large number of modest 
country producers using apparatus of small capacity, who are accorded 
special treatment under the law, since it subjects them to direct taxation 
in proportion to the daily production of their stills, without direct and 
continuous superintendence, whidi is impossible on account of their 
number. 

These distilleries used, in 1910-11, 32 626 gals, of wine with an average 
yield of 6.50 per cent and a total production of 2117 gals, of alcohol, and 
in 19x1-12, 8822 gals, of wine which gave a percentage of 6.67 and a 3?ield of 

(i) Accordiag to the recent publication of the Min. of Agric. entitled H Vino in Italia 
^Kome 1914), the average returns of the five years 1909-1913 were about 1012 minion gallons. 

(Ed.), 
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588 gals, of alcohol. In 19x0-11 they distilled 8655 tons of pomace, which, 
with a percentage of 2,69, yielded 52 076 gals, of alcohol; and in the follow^ 
ing year 6021 tons at 3.25 per cent, which yielded 43 767 pis. of alcohol 

]?rom these data, it is easy to see that these small distilleries are man¬ 
aged directly by the vine-grower, who, especially in Upper and Central Italy, 
gives much of his time to them in winter when the bad weather puts a stop 
to field work. It is a small but paying industry, in spite of the disadvantages 
under which it labours owing to high taxation, for the low grade alcohol 
produced is consumed direct as a stimulant. Nor, after all, is it a bad thing 
that obstacles should be placed in the way of this product, which is of in- 
feiior quality and is obtained by imperfect apparatus; a supreme interest — 
that of public health — demands such a course, since to this inferior spirit" 
(pomace brandy) is due the increase of diseases caused by alcoholism in 
some provinces of Venetia (Udine and Belluno). 

Bor the purpose of keepiag this crowd of small speculators in better 
order, and at the same time facilitating the, distillation of wine products 
and spreading the feeling of cooperation m the country districts, the 
Government gives special fiscal privileges to cooperative distilleries. 

To these distilleries of the second category, that is such as are furnished 
with an automatic meter, was accorded as. compensation for shrinkage, 
possible leakage, or any other loss, including the imperfect registration 
of the meter, an abatement on the manufacturing tax var5dng from 30 to 
45 per cent, according to whether pomace or other residues of wine making 
are being distdled, or wine. Naturally this abatement is only granted to 
such associations of landowners and growers as use their own produce^ 
By Royal Decree of November 27, 1910, following that of September 24, 
which raised the distilling tax from 7s ^d to 9s gi per gal. of absolute 
alcohol, the above-mentioned abatements were lowered by 8.65 per gal 
of alcohol; later this remission was only granted in the case of those 
cooperatives that produced at least ix 000 gals, of spirit annually. 

These regulations seemed to have attained the aims proposed by the 
central administration of finance, seeing that in 1910-11 there were already 
xoi of these cooperatives, only 71 being at work. Unfortunately , it was 
but a temporary activity, since they soon decreased, so that in the financial 
year X911-12 there were only 40 cooperatives working, and their number 
shows signs of stUl farther decreasing. Thus, while in 1910-11 2 252 712 
gals, of wine were used, with a yield of 225778 gals, of alcohol and 16311 
tons of pomace, with the production of 107 621 gals, of alcohol, in the follow¬ 
ing year there were only 8946 gals, from 100430 gals, of wine and 135694 
gals, from 22 514 tons of pomace. 


The legislation dealing with distilling should not only safeguard the 
direct interests of the national Treasury, but also encourage industries 
that use alcohol either as raw matmal, or as a factor in their operations, 
and it was sought to attain these ends by remitting, or reducing, the tax^i 
or by granting considerable r^ef in the form of abatement. 
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It is only by these means that the manufacture of alcohol to be used 
in the industries can be kept up. This alcohol is denatured in such a way 
that it cannot be used for making cognac, artificial vinegar, etc.; it is 
then employed as fuel and in the manufacture of fulminate of cotton, of 
collodion, artificial silk, photographic paper and films, paints and lysofotm. 

Special provisions were further adopted to promote the export of 
types of wine which require a high alcohol content, such as Vermouth, 
Marsala and Moscato, thus granting them a real bounty of industry which 
especially benefits Sicilian and Piedmontese wine-making. 

Denaturated alcohol, which suffers from severe competition with pe¬ 
troleum, was freed from all fiscal dues and octrois; it was also granted an 
abatement var3dng from 8 to 18 per cent according as it is ascertained to 
be made from vinous substances or not, these being allowed the greater 
reduction. 

In the financial year 1910-11, the adulterated spirit obtained by the 
distillation of wine and its residues amounted to 230 461 gals, of absolute 
alcohol, and the next year to only 122 914, while the amount obtained 
from other sources was 2 214 873 gals, in 1910-11 and 2 278 442 in 1911-12, 
although the reduction of the tax was considerably lower. 

It is interesting to see how alcohol is employed in the so-called privil¬ 
eged industries, and thereby an indea can be formed of their importance ; 
for this purpose the following figures showing the amount of alcohol used 
in 1912 will serve : 




Gallons of absolute alcohol 



from 1 

vinous 

substances j 

from 

' non-viuous 
substances 

For ligMing purposes. 

119 I4S 

I 94S 439 

For the manufacture of fulminate of mercury ..... { 


j 3291 


» sulphuric ether.. 


871 


» artificial silk .. 

541 

, 40 745 

i)'’, ' t’ 

» various paints. 

j 

1 267 927 


pliotograpiim films and plates . ; . 

j 241 : 

1596 

» » 

» HSofeam . 

— 

34 

< 

Total . . , 

3 :x 9 930 

1 ‘2 263 714 

i 


The manufacture of cognac seemed at one time likely to play an im- 
^portant part in the utilisation of spirit and to absorb large quantities of wine, 
«^pecially those made in the district least favoured by Nature, where 
acid wines of low alcoholic content are produced ; ,such are the foothills 
,jof the Alps, the upper wipdiags of the vdley of the Po, and the mountain¬ 
ous districts Of thepenfeula and the The mamifacture of co|nac 
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was hailed with satisfaction by vine-growers and the Government, because 
they hoped to be able to withdraw from the market the by no means incon¬ 
siderable quantity of these inferior wines which from their low prices inter-. 
fere so seriously with the consumption of wines of good quality and enter, 
into competition, often with disastrous results, with the produce of districts 
which are more adapted to the cultivation of the vine. 

Unfortrmately the results did. not justify these hopes, and the Govern¬ 
ment, after it had been proved that these fiscal concessions had been 
exploited for private and unworthy speculative ends, was obliged, and in 
our opinion rightly, to take restrictive measures. 

The law of December 3, 1905, ratified the old concession that grape 
brandy destined for ripening for the manufacture of cognac, should be kept 
untaxed in bonded warehouses, similar to private bonded warehouses 
for alcohol, until the time of sale, with special guarantees to safeguard the 
Treasury, but without the payment of any security, and should be accorded 
in consideration of loss and refining an annual abatement of 10 per cent ‘ 
on the amount of spirit originally introduced, so that after the tenth 
year all the brandy was completely free from any fiscal tax. For 
greater convenience, it was permitted to remove and sell the quantities 
yearly allowed as abatements, a practice which had serious drawbacks, 
since the brandy in question, being free from fiscal duty, could be used for 
other purposes than those intended by the legislator, and at so low a 
price that it become a formidable competitor of alcohols burdened by 
an excise tax. 

The result was that the law of September 16,1909, defined more clearly 
and specifically the qualifications which must be possessed by brandy 
destined for keeping. It must have a good taste,,an alcohol content not 
above 65® and be placed in unlined oak casks free from any varnish and not 
exceeding 220 gals, in capacity. 

After it has been stored in this way for four years, the duty on it is 
reduced by an abatement of * 1 ^^ of the duty it should have paid, and in the 
following years up to the twelfth, the abatement is reduced to Yio per annum. 
The original provisions remained in force in the case of distilled products 
placed in the storehouses before the promulgation of the law of May 18, 
1909, the date on which the law in question was presented to the Chamber 
of Deputies. Dater (law of June 12, 1912) it was decreed that the abate¬ 
ment, instead of being conceded in kind, should rather be reckoned on the 
amount of the duty which the spirit, intended for the manufacture of 
brandy of the cognac t3?pe, should have paid at the time of its introduction 
into the refining storehouse. 

In the bonded storehouses of cognac in 1911, spirits containing 
76736 gals, of absolute alcohol were stored; this amount rose in 
igi2 to 212 598 gals, subject to the provisions of Art. 9 of the law of Sep¬ 
tember 10, 1909; further there were 4 229 698 gals, belonging to the year 
igib-ix, reduced in the following year to 3 288164 gals., stored under the 
provisions of the preceding law. To this large amount must be added i S80 203 
gals. (1912) consisting of a distilled product which was in the storehouse 
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on May 18, 1909, but not in the storage conditions prescribed by Art. 9 
of the above-raentioned law and which is subject to other fiscal regulations. 
Thus the amount of spirit lying in the storehouse to mature and belong¬ 
ing to the vintages of years of former vine-growing crises is still very large, 
since there were used in its manufacture much wine of the exceptional vint¬ 
ages of the last few years which had not found a suitable place on the 
market as beverages, and thus it is a heavy burden on the State budget. 
The State tried to relieve itself of this incubus by the above-mentioned 
masures and by the readjustment of the manufacturing tax, which was 
effected by Royal Decree of January i, 1914, which was applied without 
previous warning. 


Let us now turn to another privileged industry, that of the production of 
vinegar from alcohol. It is certainly strange that, considering the amount of 
wine she makes, Italy is obliged to have recourse also to alcohol in order to 
increase her vinegar supply. For this there can be but one explanation, 
viz. that for certain industries, notably the preserving of garden produce and 
the preparation of pickled fish, wine-vinegar, at least as at present pre¬ 
pared, is not very suitable. 

The makers of artificial vinegar can get the alcohol they require by 
paying only 34 of the manufacturing tax if the alcohol is produced by 
distilleries in the ist category; 2S ad per gal. of absolute alcohol if it is 
obtained from wine. They can store it, the tax being suspended, till the 
time of use, in bonded stores which have two keys, one of these being kept 
by the technical finance office, as is prescribed in the case of the Excise 
storehouses for brandy. 

The amount of spirit used in this industry was 1149 550 gals, in the 
financial year 1910-11, and i 386 964 gals, in the following year, 1100 000 
and I 226 280 gals, of vinegar being respectively obtained. 

To the alcohol added to typical wines, such as Marsala, Moscato and 
Vermouth, which are exported abroad and blended without the supervision 
of the Customs, 90 per cent of the whole manufacturing tax is remitted; 
the same reduction is made in the case of the spirit added to must or to 
fruits, or exported either as such or as liqueurs, and of that used in the pre¬ 
paration of vinegar, extracts, perfumes, etc. 

The wine-rhaking industry, however, derives considerable benefit from 
this arrangement, since in calculating the reduction it is reckoned that the 
natural alcohol content of the wines used in making the t3q>ical wines is 
II degrees in the case of Vermouth and 13 in that of Marsala. The max- 
inxum amount of alcohol on which the reimbursement is made is 18 degtees 
In the case of the first and 23 in that of '^e latter. It is wet! known that 
Sicilian and Sardinian products are used in making these wines; the first 
contain 16 % ^^id 17 34 cent, of alcohol of fermentation, and the latter 
15 per cent. The new fi^al regulations set no restriction (as was the case 
formerly) upon the amount of exported alcohol which shall profit by the 
reitussion of the tax within the aboye:giyen limits* ; , , ' - 
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The value of the total amount of alcohol used for this industry without 
the supervision of the Customs was £77 476 in 1910-11 and £55 444 in 
the fohowing year; that of the alcohol added under the supervision of 
the Customs was £261 056 in the financial year 1910-11 and £185 198 
in that of 1911-12. 


Distilling apparatus, — The power and the kind of apparatus used 
in distillation diJffer according to the importance of the industry which 
is carried on. In distilleries of the ist category, that is those using the 
fermented products of the saccharification of starch-containing substances 
(sugar-beets, molasses, etc.), the apparatus is provided with an automatic 
meter, and the taxation is based on the alcohol of the first production. 

Of these factories, which are scattered more or less throughout the 
Peninsula, but especially in the North and Centre, there were 34 working 
in 1910-11 and 36 in the following year; they yielded in the former fin¬ 
ancial year 5 105 198 gals, and in the latter 4408 979 gals. 

It^y has no important makers of distilling apparatus or special ap¬ 
paratus of its own make for this industry. A laudable attempt to supply 
this want has, it is true, been made by Messrs. Erba and Mussi of Milan, 
but the greater number of these apparatus (56) are of foreign manufacture. 
The most common t3?pes are those made by Barbet, Egrot, Pampe, Frevet, 
Singes, Savalle and GuyUaume, coming from France and Germany. 

The distilleries of the 2nd class, those using wine and vinous substances 
subject to the direct estimation of the product, are very numerous, being 
more than a thousand. An average of only 800 of them are, however, at 
work, giving an output of i 033 531 gals, in 1910-11 and 1115 477 gals, in 
the following year. 

The number of those which belong to the category of distilleries 
taxed in proportion to the daily output of the stills is legion, in spite of 
the impossibility of any active continuous supervision. There are over 
4600 of such distilleries, although only about half (from 2000 to 2300) are 
working. In 1910-11 they produced 54 547 gals, and in the next year 
44 811 gals. It is, as a rule, the vine-growers themselves who practise this 
branch of the industry, and they take the place in Italy of the bouilleurs 
de cru in France. The apparatus used by them are most various ; some of 
them are representatives of the stills belonging to the early period of dis¬ 
tillation in the times of lulli and Savonarola. There are, however, not 
wanting, especially in distilleries of some importance where automatic 
meters are used, modem and scientific apparatus, of which some very good 
ones are made in Italy by Messrs. Mchelerio of Casale, Da Ponte of Cone- 
gliano, Mussi of Milan, etc. Much plant has been introduced from France, 
particularly since the competitions of distiller's apparatus held by the Gb- 
vemment at Conegliano and S. Miniato (Florence). The types of apparatus 
that meet with most favour are those made by Villard-Rotner, Egrot and 
Deroy. 
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The output — The amount of alcohol produced has reached its present 
figure very slowly. To quadruple the output it took forty years, for 
while it amounted to i 430 000 gals, in 1874, it is now about 5 720 000 
gals., with the inevitable oscillations due to the uncertainty of the vintage 
and of the sugar-beet crops. In order to increase it further, a difficult thing 
under existing conditions, it would be necessary for some impetus to be 
given to the industries dependent on alcohol and not to direct consumption, 
for important hygienic reasons. 

In the two years which have been taken as the basis of our demon¬ 
stration and which, it is said, represent a period of unusual relative fiscal 
stability, the amount of absolute alcohol produced was as follows: 


By distilleries of the ist category . 


In 1910-11 

gallOiis 

5 105 198 

In 1911*12 

gallons 

4 408 979 

By distilleries of the and categ ry subject to 
direct control. 

I 033 531 

I 1 15 477 

By distilleries of the and category 
direct control. 

not subject to 

54 547 

44 811 

By cooperative distilleries. 


333 399 

164 647 


Total . . . 

6 526 675 

5 733 914 


The taxon manufacture at the rate of 9s gd per gal. of absolute alcohol, 
if none of the abatements mentioned were accorded, should have amounted 
to £2 873 043 in the financial year 1910-11 and to £2 715 043 in the next; 
but the returns obtained by the Treasury were only £i 526 470 in 1910-ri 
and £i 651 000 in 1912, since the manufacturing tax was increased by 
8.65^? per gal. 

This small increase, which seems to have had an influence upon the 
amount of production, was but the first indication of the imposition of 
a heavier tax. In fact, by Royal Decree of January i, 1914, the manufactur¬ 
ing tax was raised to iis iid per gallon of absolute alcohol, almost the 
heaviest imposed in any alcohol-producing country where this product is 

a monopoly. Seeing that, after the tax was raised to ns xid many illicit 
^iils were discovered and grave abuses in the rectification of denatured 
alcohol were: detected, it is allowable to conclude that by this measure 
the Government will not obtain the hoped-for advantages to the Treasury, 
in spite of the greatest vigilance being exerted. 

In Italy, the fiscal system regulating the taxation of alcohol has no 
'Stability, ^^i^enever there is a change of the Minister of Finance, which 
occurs, on an average,-every two years, the taxis raised or lowered, so that 
the distilling industry has a very agitated existence which does it more 
, harm than the heavy taxation itselfw' 

;; In 1864^ alcohob paid octrcn from 2.59 to $.igd per gallon of absolute 
^afcohol if they did not esceed 5^ of the Gay-I^ussaq scale, or 4.32 to 
^ if they exceed it, according tb whether the communes were opm 
^closed: in aS we have s^d, the .tax was^mised to rrs xxd and it 
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seems likely to be further increased, unless the Government is obliged to 
return to a lower figure, as happened in 1879 on account of the serious 
crisis which ruined the industry, owing to an unreasonable augmentation 
of the tax. 

In order to temper the effect of the distillation taxupon the wine-mak¬ 
ing industry and to equalise its effects in proportion to the yield in com¬ 
parison with that obtained from starch-containing substances, the law of 1909 
granted a reduction of 35 per cent to factories provided with a meter and 
which distilled wine and second wine, except where this was obtained from 
the pomace washings, and of 25 per cent in the case of those using fruit 
and pomace. This abatement was increased to is and is respectively 
for co-operative distilleries legally constituted, and belonging to land- 
owners and vine-growers, always provided the substances used for distilla¬ 
tion were their own products, and the annual output, as we have already 
said, amounted to at least ii 000 gallons absolute alcohol. It is in the power 
of the Government to increase up to 50 per cent the abatement of the dis¬ 
tillation tax on winewhenthe vintageisprovedtobeexceptionally abundant. 
This provision, it is true, succeeds in momentarily rdieving crises of vine¬ 
growing, but it disturbs the spirit market and renders it heavy in the years 
immediately following them. We have touched on the other reductions 
when speal^g of the various privileged industries. 

i^m distillation in Sardinia, — In order to render less disastrous 
the conditions of wine-growing in Sardinia, in 1897 it was decreed by the 
special law for the benefit of this island that wine and other vinous products 
of local origin might be distilled free from tax. The distilled substances 
could only be introduced into continental Italy on the payment of the full' 
distillation tax. The addition of alcohol to the wine exported was allowed 
up to 15 per cent of total alcohol; (the average alcohol content of the 
common table wines of the Campidani, which is commonly exported, can 
be estimated at from 13% per cent to 14 per cent). This provision gave 
the island an annual gain of about £20 000, but it is in fact but a tardy 
and partial restitution of certain portions wrongfully imposed upon the 
sumof the ground-rent with which the island was burdened in comparison 
with those of the rest of the State, depending on the abolition and redemp¬ 
tion of the feudal dues and ecclesiastical tithes, carried out at the ex¬ 
pense of the island, while the Government appropriated a large part of the 
so-called beni ex ademprivili which ought instead to have been absolutely 
and completely communal property. 

This concession was really beneficial to Sardinia, but Sicily and Pied¬ 
mont also obtained from it indirectly no small advantage in the most 
serious period of the phylloxera crisis, for their Marsala wines and Vermouth 
respectively. In Sardinia, the phylloxera is spreading and threatens the 
total destruction of the C&mpidani vineyards, so that the day will come when 
the island, instead of exporting wine, will be obliged to import it for its 
own consumption, and thus the value of the concession granted in 1897 
will become less, and advantage will only accrue to the small local trade 
in spirits under the form of liqueurs and brandy, of which, esjiecdaUy in 
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the mountainous districts pf the centre and in the north of the island, 
there is a certain, though somewhat limited, consumption. 

The spirit trade. — This branch of Italian trade has not in itself great 
importance ; nevertheless it deserves some mention. 

In 1911, 43 474 gals, of pure spirit in casks and barrels, to the value of 
£2871, were exported; in 1912, only 16 588 gals., to the value of £1047, 
in 1913, 98 472 gals., fetching £6 217. More important is the export of 
sweetened or aromatised pure spirits, which are sent to Prance, the Argentine, 
Brazil, the United States, etc., in casks or bottles. This trade brought 
in a total of £401 804 in 1911, £393 354 in 1912, and £327 435 in 1913. 

The amount of our cognac exported is very small, only realising (in 
casks and bottles) £16 342 in 1911, £8069 in 1912 and £12638 in 1913. 

If the quantity of Italian alcohol exported under its various forms is 
not large, the amount imported is still less. Pure spirit in casks or barrels 
amounted in 1911 to £ 1155, in 1912 to £i 103 and in 1913 to £i 114. 
Sweetened spirit (in casks or bottles) was imported to the value of £ 29 821 
in 1911, £31 692 in 1912, and £29 019 in 1913. Cognac (in casks, barrels 
and bottles) was acquired from abroad to the value of £ 18 226 in 1911, 
£25 820 in 1912, and £18 674 in 1913. Thus the total of the Italian pro¬ 
ducts exported exceeds that of the imports, and might be considerably in¬ 
creased if the eastern markets could be opened up for sweetened and aro- 
,matised spirits (mastica) and a sale found in the United States for bit¬ 
ters, etc. 
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GENERAL INFORMATION. 

I - Agrieultural Resources of the Zanzibar Protectorate. — mc aEtoN, f. c. 

(Birector of Agricalture, Zanzibar) in BviMin of the Imperial Institute, Vol. XII, 

No. 3, pp. 407-439. I^ndon, July-September, 1914, 

Position and Geographical Formation. — The island of Zanzibar is 
46 miles long and 20 miles broad, while the island of Pemba is about 
40 miles long, with an extreme breadth of 16 miles. 

Geologically, Zanzibar is composed of: 

1. Hard coral limestone. 

2. White or yellow chalky deposits. 

3. Sand. 

4. Red earth. 

5. Sandstone, found occasionally. 

The red earth is formed by the disintegration of the coral rock and the 
chalky deposits have probably a similar origin. 

The land on the west of the island rises in a series of hills to a central 
plateau which passes through the centre of the island from north to south 
and nowhere exceeds 450 feet, — The coast lands of the east and south 
of the island consist largely of hard coral rock. The soil on the plateau 
is a red or yellow marl. 

Where not exposed to the wind, the red marl is the soil on which 
clove trees do best. Pockets of red or black earth are often presenl and 
in such pockets the natives grow their cereals, and even sugarcane. 
Formerly chillies were largely grown on such soil. 

Pemba in many features resembles Zanzibar, but the proportion of 
land .suitable for cultivation is much larger than in Zanzibar and the 
dove-tree plantations are heavier bearers, age for age. , , 
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Climate, — Between 1908 and 1913 the amount of rainfall in Zanzibar 
xanged from 50 inches (127 cm,) in 1910 to 85.14 (216 cm.) in 1909, and in 
Pemba from 57.91 in. {147 cm.) in 1912 to 83.40 (212 cm.) in 1911. The 
number of rainy days in the year is about 150. 

The rainy seasons are well defined. The heavy rains occur in April 
and May previous to the setting in of the south-west monsoon. The light 
rains occur in November and December before the north-east monsoon. 
Some lighter rains, eagerly looked for by the small agriculturist, occur in 
July. The planting season for the clove tree and coconut tiee is during 
the light rains occurring just previous to the heavy rains. 

During the last five years (1909-13) the average maximum tempe¬ 
rature in Zanzibar was 84.7° P. (29.3® C.) and the average minimum 
76.3®. F. {23.5® C,). In Pemba the figures were respectively 81.4 and 
69.8^. F. (27.6 and 21^ C.). 

Area, — The total area of Zanzibar may be taken as 400 000 acres, 
of which a large proportion is coral outcrop covered with low bush or 
grass. The area of Pemba is about 245 000 acres. 

Land tenure and value. — Although the custom is no longer universal, 
plantations are still generally sold at so much a clove or coconut tree, 
small allowances being made for fruit trees and none being made for the 
actual land, whether planted or unplanted. 

In plantations in fairly good conditions of cultivation and health 
the clove trees are valued from 6s 8 d to 12s (Rs. 5 to 9) and coconut trees 
from 6s %d to 8s %d (Rs. 5 to 6 %). 

Ninety-eight clove trees or forty-eight coconirt trees may be reckoned 
to the acre. 

Crop ^.—Cloves were introduced about 1818, a few seeds being brought 
from Reunion. By i860 there was an annual output of 200 000 frazilas 
(700000 lb.) of cloves. In 1872 a hurricane practically destroyed the 
plantations in Zanzibar. They were at once replanted and therefore date 
from that year, whilst many of those in Pemba are 80 to 90 years old. 
The average yearly production during the period from July i, 1904, to 
June 30,1913. was 460 603 frazilas {16121105 lb.) ranging from a minimum 
X35 386 frazilas in 1912-13 to a maximum of 798 660 in 1911-12. The 
ptoduction of Penba and Zanzibar is over 90 per cent, of that of the 
whole world. Pemba has rather more than two-thirds of the total clove 
area, with about 42 000 acres, and there are in the two islands probably 
between five and six million trees in bearing. The age at which the dove 
tree yields most is probably between the thirtieth and fortieth year. A 
good crop is obtained once every three to five years, and the average 
yidd of the Arab-owned plantations is about 3 % to 41b. of dry doves 
per tree p^ annum. A plantation in Pemba under effident white ma- 
n^ement bears an average yearly crop of 8 lb, per tree, and in 1913 
yidded 20 lb. per tree, the actual crop on trees in bearing being about 35 lb. 

The doves are gathered by hand, the pickers dimbing the trees. The 
stems are separated from the heads by hand. In a mature plantation, 
25 to 30 lb. of stems should accompany xoo lb. of doves. C^ehundtred 
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potuxds of gieen cloves will yield about 47 % lb. of dry cloves. Diying 
is done in the sun. 

Tbe tree in Pemba and Zanzibar is comparatively free from disease. 
On its leaves a parasitic fungus, Sphaerella vexans Massee, bas been 
found and damage has been observed which may be due to a root fungus; 
specimens are now in England under investigation. 

Coconuts. — Systematically laid out plantations are rarely met with, 
though of late years planting has much extended; there are now proba|>ly 
3 500 000 trees on an area of about 45 000 acres. 

Under white supervision the tree yields 80 or 90 nuts per annum 
good soil. In the inland plantations the 3deld is less. 

Five varieties of nuts are recognized, three named according to th^ 
colour (white, black, and red) and two varieties of Pemba coconut of whidi 
one is used only for its milk while the other is used for both copra and milk. 

Zanzibar copra is quoted at a lower price than some other copras,, 
owing to the want of care in its preparation, especially if smoke-dried 
instead of sun-dried. 

The mean annual output of copra from the two islands for the ten 
years ending 1912 was 16 000 000 lb. Most of the copra goes to Marseilles. 

In addition to the nuts used for the production of copra, large numbers 
of than are used as food by the natives, and for the manufacture of a 
certain amount of coconut oil. In 1913 the value of the combined export 
of this oil and of sesamum oil was £2394 (Rs. 35 918). During the last 
ten years the values of this export ranged from £685 to £4495 (Rs. 10 286 
to 67 423) 

The coir fibre is entirdy neglected. Coir matting and ropes made 
in the local jail and sent to the Imperial Institute for examination have 
been found to be of excellent quality. 

Given proper cultivation and attention, the coconut tree in Zan¬ 
zibar is fairly free from disease. The ravages of the rhinoceros beetle 
are slighter than those reported elsewhere. Bud-rot is noticeable only 
in m^lected woods. 

Rubber. — Landolphia Kirkii and Mascarenfmsia elastica are indi¬ 
genous, and Hevea and Castilloa thrive in the Islands. The rubber exported 
is obtained almost entirdy from Landolphia .The exports amounted to 
2220 lb. in 1913. 

Copal — It is found in Zanzibar, but is not collected. Quantities* 
of it are stiH shipped from the island but they come from Germah 
Africa. The total export of copal was 104159 lb. It is diminishing 
partly on account of the exhaustion of the fossil deposits and, to a greater 
extent, owing to the competition of New Zealand copal (Kauri resin)* 

Chillies. — Chillies were at one time cultivated to a considerable, 
extent on the east coast of Zanzibar, but the industry has dedined of late 
years. The exports, which in 1904 were 426881 lb. worth £5837, fdl,. 
in 1913 to 76 513 lb. worth £ 1042., The product is of ^cellent quality 
and'superior to the Japanese. 
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Sugar. — It was formerly largdy cultivated by the Arabs, but tbe 
industry has now decayed owing to the suppression of slavery. 

Vanilla. — In 1897 the Government commenced the cultivation of 
vaniEa with a view to encouraging the population to grow it; about 
10 000 plants were established at Dunga. The plantations were successful, 
but as the Arabs and natives would not take it up the cultivation was 
abandoned in 1908. 

Minor products. — On the Government Experimental Station at 
Dunga all the principal fibre-producing plants of the tropics ha>re been 
grown. Much of the coral outcrop land of Zanzibar, which comprises about 
three-fifths of the island, is well adapted for Sisal hemp. 

Kola also grows weU and is easily raised. Rice, sugar, tobacco and 
maize are produced, but in quantities insufficient to meet local demands, 
and their importation has been gradually increasing during the last ten 
years. The following table indicates the value of some of the imports 


in the year 1913: 

£ 

Sice.152 682 

Stigar. 27 573 

Tobacco. 12 193 

Timber. 6 886 

Cattle, goats and sbeep. 16 433 


The natives grow cassava, hill and valley rice, maize, and some other 
cereals and pulse, besides sesamum, Jatropha curcas, castor oil, oil pahn 
(which is indigenous), kapok, saponaria and all tropical and subtropical 
fruits, among which the oranges and pine-apples are distinguished for their 
fine flavour, 

2 - Recent Progress in the Agricultural Development of Sumatra. — VAgronomU 
iropicak. Year 6, Nos. 4 and 5-6, pp. 47-51 and 61-70. XJcde, 1914. 

Sumatra has an area of 161 612 sq. miles and is divided along its 
whole length by a mountain range lying nearer to the west coast than to 
the east. The eastern portion is therefore more strited for plantations 
and has the advantage of a network of navigable rivers. The country 
is divided into sbc districts: West Coast, East Coast, Benkoelen, Lam- 
pongs, Paletnbang, and Ajeh. The guerrilla warfare which for half a 
century had rendered the northern part of the island unsafe was stopped 
five years ago, and the influx of capital and agricultural development are 
now possible. The jump in prices of rubber several years ago attracted 
considerable capital to Sumatra for the purchase of lands for planting 
Hwea, which has replaced many of the old coffee plantations. 

Except in the district of Deli (East Coast), which long enjoyed 
prosperity on account of its famous tobacco and coffee, and in the 
district of Padang (W^t Coast), agriculture remaiaedstationary until recent 
years, when plantations were established in all parts, especially near the 
•rivers. The greatest difficulties in the development of the island are the 
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lack of means of communication and the scarcity of labour. The Govern¬ 
ment, however, is actively making good the iSrst deficiency and has, since 
1905, introduced Javanese families onto prepared lands with a view to 
remed3dng the second drawback. A railway line already begun will con¬ 
nect Tebing-Tinggi with Tandjong -Balei (East Coast); another line, which 
is making rapid progress, will connect the port of Palembang with Telok- 
Betong, and is the first portion of a main line which will run right across 
the island. An irrigation scheme for the western part of the island is 
also under consideration, and will enable rice to be grown, particularly 
in the province of Benkoelen. There are still large areas unoccupied and 
consequently great possibilities for future development. 

The following are the chief crops. 

1. Ruiber. — According to the report of Akers' Brazilian Commis¬ 
sion, which visited the East Indies, Straits Settlements and Ceylon in 
1911-12, the area planted with Hevea in Sumatra was estimated to have 
increased from 6141 acres in 1906 to 22 000 acres in 1912, and the capital 
invested in these plantations was £10 430 000. The yield of rubber was 
estimated at 3500 tons for 1913, at Sooo tons for 1914, and about 44 000 
tons in 1919, excluding the 3deld of plantations which might be established 
after 1912. The plantations visited by the Commission were generally 
heathy and free from the attacks of termites, but here and there they show¬ 
ed damage from storms. The rainfall varies considerably in the difEerent 
localities, but is everywhere sufiScient for rubber trees. Owing to the fer¬ 
tility of the soil, Hevea succeeds even above altitudes of 1000 feet, but gener¬ 
ally it is not planted above 130 feet. Ficus elastica is cultivated in the 
provinces of Benkoelen, Tapanoeli and Achin. In the Djambi district 
large quantities of Hevea seeds have been distributed to the natives. Euro¬ 
pean plantations have been established in the districts of Riouw and Ta¬ 
panoeli and in Atjeh, but chiefly throughout the East Coast district. In 
1902 onty about 400 acres had been planted with Hevea in this district, 
whilst at the end of 1912 there were no less than 197 533 acres. In this 
province the European plantations of Ficus elastica are estimated at 7000 
to 10 000 acres, in addition to native plantings. The exports of rubber 
from the East Coast province were about 4 314 050 lbs., of which 3 283 450 
lbs. were Hevea rubber. The nominal capital invested in these estates at 
the end of 1912 was £10 500 000, of which about half was English and about 
one-third Dtitch* 

2. Tobacco. — The cultivation of tobacco since its introduction in 

1864 1912 has given a net revenue of 96 millions sterling. In 1912 

the revenue was 3 millions sterling. Nine-tenths of this Sumatra tobacco 
goes to the Amsterdam markets. In the East Coast province tobacco 
was the only crop grown by Europeans until 1890, and it still remains the 
most important. There are 99 plantations belonging to 36 companies, 
and two under private owneiship. Several companies have abandoned 
tobacco and taken up Hevea. Excluding these plantations, the capital 
invested in tobacco is £4100 000. The area under tobacco in 19x2 was 
about 51 500 acres, and the yield of leaf was 281125 bales of 172 lbs. each, 
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of which 86491 were sold in Amsterdam and Rotterdam at an average 
price of 2.29 florins per % kg. (3s $d per lb.). 

3. Oil palm. — This was cultivated to a small extent by the natives, 
and it is now being taken up by Europeans on a large scale with great 
success. 

4. Coconuts, — Owing to the increasing demand for coconuts, the native 
plantations are being better cared for and considerable European planta¬ 
tions have been established. In the north of the province of Atjeh the 

Sumatra Cocos Cultuur Maatschappij» Company with a capital of 7 % 
million florins (£ 625 000) possesses a factory at Aleh for the treatment 
of nuts collected from the natives, and is establishing others at Segli and 
Telok Seumaweh. The latter factory will be capable of dealing with 
40000 nuts per day, giving a daily output of 10 tons of coprah. The 
6>mpany has obtained large areas of land for coconut cultivation and 12 500 
acres in Tangs have already been planted. 

5. Tea. — The hilly districts, especially Simeloengoen in the centre 
of the island, are suitable for tea ; but in certain localities the lack of roads 
causes serious difficulties. Plantations have been established at Pematang, 
sSiantar, etc. The one at Siantar, in the East Coast region, established 
in 1910-11, was the first to be planted in the province; others have since 
followed and 8 or 9 companies are in course of formation. 

6. Coffee. — This crop is becoming less important in the East Coast 

province. Formerly Hevea was planted as an intercrop in the coflee 
estates, but at present the position of the crops is reversed and cofiee is 
only grown as an intercrop until the rubber trees come into bearing, 
when it is cut out. Formerly Coffea Ubenca was prefened, but since 1908 
C. robusia has become more popular as an intercrop. In 1911 the exports 
of coffee were just under 3 mihion lbs., almost all Tiberian; in 1912 only 
1552 990 lbs. were exported, of which 220 820 were 1301 Sio liberica, 

and 30 360 arabica. Rohusta coffee is preferred by the planters, because 
it comes into bearing in three years, whilst Tiberian coffee requires five 
or six years. 

In the East Coast regions there are also European plantations of 
gambier and tapioca. The natives also grow pepper (of which the exports 
from this province were 3 689 060 lbs. in 1912), sago, rice and other crops. 

3 - Agricultaml Education by Means of Railways, in Spain. — LandwirfscfmftUche 

Maschmen und GeraUj No. 20, p. 41. Artera, Ihroviuce of Saxpuy.May 16, 1914. 

Noteworthy efforts are now being made in Spain to utilize the railways 
as means of promoting agriculture. The Soria railway has provided most 
of its railway stations with small but practical agricultural museums which 
afford farmers, at all times, a good and rapid survey of all the most important 
techmcal agricultural novelties, besides which all kinds of information 
are given on manures, on the most suitable and economic agricultural ma¬ 
chines, on live stock, etc. Further the railway management transmits 
to ^e Government the desirata of farmers in the matter of assistance for 
agricultural imdertakings of general utility. 
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4 - Rsseu^ Work in 1918 at ths ^eultoial Experiment Station oi the Uni¬ 
versity rf Wisconsin. — RnssEti, H. I,. (Director) in Agnailtural Experimet^ SMo» 
of tU UnivmUy of Wisconsin, Bufktin 340, pp, 18-40. Madison, Wisconsin, June 1914. 
Sulphur in plant nuirition, — Cotafirming the results obtained last 
year. Professor Hast and Mr. Dsescher found that in soils contain¬ 
ing about 0.04 per cent of sulphur trioxide, such high protein and sulphur 
plants as rape, radishes, turnip and clover responded in a marked degree to 
the application of a sulphate fertilizer. In the case of clover the addition 
of gypsum to a complete fertilizer supplying nitrogen, potash and 
phosphoric acid produced a 35 per cent increase in the dry matter of 
the crop. 

Dr. Peterson found that where no sulphate had been applied the 
plants contained absolutely no circulating sulphates. On the other 
hand the clover on soil where gypsum had been added contained an abun¬ 
dance of sulphates in the sap. Evidently in the first instance the growth 
of the dover was being limited because all the sulphates obtained by the 
plants from the soil had been built up into organic plant compounds. 

Dr. Peterson found also that such plants as June grass {Poa pra-^ 
tensis) and red clover contain volatile sulphur compounds, which arej' 
probably lost in the process of haymaking, and are partly responsible for 
the aroma of such materials. 

Influence of soil bacteria on plant growth. —- Prof. Hoffman found that 
when pure cultures of various kinds of soil bacteria were grown in the j^? 
tracts from marsh soil which had been previously cropped to maize, pats 
or dover, in all cases the bacterial devdopment was increased. The 
extracts from cropped loam and sandy soils, on the contrary, invariably 
retarded bacterial devdopment. It was also found that the growth of 
diSerent kinds of soil bacteria in a previously sterilized soil produced 
changes which in some cas^ decreased, and in others increased, the 
growth of plant seedlings when grown in extracts from these soils. 

Bacterial digestion of fibre or ceUulose. — Besides the legume bacteria, 
the free-living bacteria which are also able to fix nitrogen from the air 
require organic matter as a source of energy. Plant ceflulose cannot be 
assimilated directly by these bacteria, but only when acted upon by the 
cellulose-digesting organisms. 

Mr* PsiMM has isolated these bacteria directly {i. e. without previous 
growth in enrichment cultures) from over 50 diferent sources. He 
also isolated bacteria which digest ceUulose actively at 149® F. (650 C^|.^' 
has kept them in pure cultures for a number of generations at tlBS fugh 
temperature mthout the loss of their ceUulose-digesting power* 

AvailahUity of phosphate to various crops.--'Ux. Trijog ^ew ten dif¬ 
ferent kinds of plants with the sole sourceof phosphorusasacidphosphate, 
rock phosphate, precipitated caldum phosphate, aluminium phosphate, iron 
phosphate (both ferric and ferrous), magnesium phosphate or manganese 
phosphate. The plants showed striking differences in their ability to 
secure and use phosphorus from these various sources* 

Contrary to the general belief that dumimum and iron, phosphate are 
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xelatively unavailable to plants, nine of the ten plants tested made better 
growth on aluminium phosphate than on calcium phosphate and six 
better growth on iron (ferric) phosphate. The wide differences in the 
power of individual species to utilize phosphorus in various forms, show 
the inadequacy of chemical solvents in measuring the availability of 
different phosphates. 

Grain and forage crops. — During the past year the Agronomy Depart¬ 
ment has continued the work in progress in breeding rye, the pedigree 
strains of which, are reported by Dr.MooRB to have duplicated the yields of 
last year, winter and spring wheat, and soy beans, which have shown them¬ 
selves especially adapted to the sandy soils of Wisconsin, as they endure 
.drought well, stand frost better than maize or field beans and are less sensitive 
to soil acidity than alfalfa or red clover. They are also an excellent first crop 
on newly cleared sandy lands, yields of a ton to a ton and a half of hay per 
acre having been secured. The pedigree strains of Wisconsin Early Black 
variety, which, on sandy soil in upper Wisconsin, mature in from 90 to 
105 days, gave an average yield of 15,4 bushels per acre at the Spooner 
station during the three years 1911-13. In the past season, with abundant 
rainfall, yields as high as 27.6 bushels per acre were secured. Other breed¬ 
ing work dealt with clover and peas. 

Animal husbandry. — Silage compared with soiling crops for summer 
feed. —During the last three summers the dairy herd of the Animal Husban¬ 
dry Department was divided into two lots, uniform in production and weight; 
in addition to pasture and a limited allowance of hay and grain, one lot 
was fed maize silage throughout the season and the other a succession of 
soiling crops, such as red clover, peas and oats, oats mixed with peas and 
dent corn, and green (sweet or dent) maize. The production of milk and 
butterfat was practically the same in both lots. Silaged maize, however, 
can be produced at less expense than the soiling crops, so that it is recom¬ 
mended especially for large herds, at least up to the time when the 
maize crop reaches the milk stage. 

Feeding draft foals. — During the winters 1911-12 and 1912-13 Prof. 
PmxBR conducted feeding trials wdth ii pure-bred draft foals to study 
th^ development and cost of feed. They were fed ad lib, a mixture of 
fe per cent ground oats, 15 per cent maize meal, 10 per cent bran, 15 per 
cent alfalfa hay, consuming on the average 16.5 lb. per day. It was found 
that on this ration the foals could be made to reach weights of 1000 and 1200 
lb. at the age of one year. During the feeding periods, which ranged from 
140 to 233 days the foals made gains averaging 2.1 lb. per day at an ave¬ 
rage daily cost of 18 cents. The estimated average cost of feed for 
the foals for the entire first year was $ 51.66, Such a system of feeding, 
it is believed, will pay for pure-bred or good grade foals, 

Minerd reqmrermnts of farm animats. — Previous work had already 
shown that the lime requirement for maintaming the mature animal, mot 
pregnant, is relatively small, being about 0.3 gm, per 100 lb. body-wdght; 
in hogs, and from,'04 to 0^5 gm* in goats. ; 
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During the past year a dry pregnant toilch-goat was fed rations low 
in lime during the entire gestation period, at the end of which she gave birth 
to twin five-pound kids of normal weight and vigour. Duriag this period 
of gestation, the goat lost about 20 per cent of the total amount of lime con¬ 
tained in her body, including the amount stored in the bodies of the off¬ 
spring, although without any outward or apparent ill effects. 

These results are similar to those of a previous trial, in which 25 per cent 
of the entire amount of lime contained in a cow's body was withdrawn 
in an effort to produce milk containing the normal amount of lime. 

Including the requirements for foetus building and for milk pro¬ 
duction, the looo-pound pregnant cow giving 25 lb. of milk will require 
from 50 to 60 gms. of lime per day. Such requirements are usually met 
by the ordinary farm roughages, such as hay and maize stover, but with 
straw in any large quantity as a part of the ration, the lime supply would 
be deficient. 

Value of fat from various sonnes. — Professor Me CoLLUM has been 
engaged in a study of the influence of the composition and quantity of 
the inorgatiic matter in the ration on the growth ot animals. He employed 
rations compounded of casein, carbohydrates and salt mixtures made 
up of pure chemicals, and also the same rations in which a part of the 
carbohydrates was replaced by lard. On certain mixtures he was able 
to obtain, with rats, practically normal growth for periods varying from 
70 to 120 days, but after that time little or no increase in body-weight 
could be produced with such rations. The animals in many cases, however, 
maintained their weight and a well nourished appearance for weeks after 
growth had ceased, and resumed growth when placed on a ration of certain 
naturally occurring food stuffs. 

After numerous attempts to prevent the suspension of growth by nice 
adjustments between the ingredients of the diet, it was supposed that some 
organic compoimd might be lacking which was indispensable for further 
growth and experiments were made to ascertain if these compounds were 
those contained in the ether extracts the food, and known as lecithins and 
cholesterins. Dr Me Collum accordingly tried adding ether extracts from 
different sources to the diets of these rats. When the fat from egg yolk or 
butter was added to a ration, growth was immediately resumed. When 
olive oil was added, no such effect was produced. These studies show that 
the fat from substances designed by nature for the nourishment of the young> 
such as eggs or milk fat, may differ in food value from those of other origin- 

Effeci of poisons on the %erm calls of the male, — In studying this pro- 
blmn. Prof. Cole treated male rabbits with lead and with alcohol and 
studied their offspring in comparison with those from normal males. The 
experiments are yet in an early stage, but it appears that alcoholic poison¬ 
ing of the male lessens his efficiency as a sire, the alcohol apparently hav¬ 
ing some effect on the vitality of his spermatozoa. The males treated 
with lead have produced as many or more offspring than the normal 
fathers, but their yoimg have averaged smaller in size and of lowered 
vitality, so that larger numbers of them die off at an early age. 
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Vacoim treaiment of chicken fox in fowls. — Professors Hadi^y, 
Beach and Haepin have studied the comparatively new vaccine treat¬ 
ment against chicken pox first suggested by Manteufel. 

Vaccines were prepared by grinding diseased tissues and subjecting 
them to a temperature of 131° P. (55® C.) for one hour. The injection of 
these vaccines was found to be highly beneficial both as prevention and as 
cure, and this notwithstanding the considerable variation in the natural 
susceptibility of fowls to artificial inoculation. 

Contagious abortion. — The Veterinary Department has instituted 
experiments on vaccination against contagious abortion, using for vaccine 
both killed and living cultures of the causal organism, Bacillus abortus. 
In some cases animals treated with vaccines and subsequently injected with 
doses of livii^ cultures large enough to produce abortion in control heifers 
have ddivered full-time healthy calves. The Degislature, recognizing the 
great importance of this question, has appropriated $5000 for the present 
bienniom for the further study of these problem;. 

Pasteurized milk cheese. — Professor SaMmis devised a process for mak¬ 
ing Cheddar cheese with pasteurized milk. This method was experimented, 
for three years in cooperation with the U. S. Department of Agriculture. 
In the previous Annual Report of the Wisconsin Agricultural Exferimovt 
Station (1) it was stated that the pasteurized cheese varied less in quality 
and was better than cheese made from the same milk unpasteurized. 
Moreover the yield of pasteurized milk cheese was always greater by about 
5 per cent. In 1913 the manufacture of cheese from pasteurized milk was 
tested in commercial factories and there also the advantages of the ^stem 
were confirined. The extra cost of making pasteurized cheese was rather 
less than $2.25 per looo lb., which would befuHy offset by a gain of only 
I 34 cent in jield. 

5-^ Recent Investigations at the Imperial histitnte. — BtOain of the imperial iKsUtute, 
V<d. Xn, No. 3, pp. 337-374- Eondou, July-September 1914. 

I. ECONOmC ERODUCTS FROM THE ZANZIBAR PROTECTORATE. — The • 
specimens of leguminous seeds, millets and oil seeds dealt with represent 
ordinary produce as grown by the natives. 

‘'?:,fyr;'Clweii .—The cloves (buds) contained from 17.4 to 19.Z per cent of 
essettrial off; the stems (stalks of the inflorescence from which the buds 
had been ieiUoVed)\ from 5.9 to 6.3 per cent. The yields of oil are sati^ 
factory, as the averages ate respectively 18 and 6 per cent. The essential 
oil contained from 84 to 90 per cent, of eugenol. It was ob^rved that the 
odour of the clove oils was better the higher the yield of oil fromthesamples, 
and that the best sample of doves consisted of those picked just before the 
bads tom pink, or about 8-ib days before the usiial time. 


(i),See S. July 1913, No. S67 ■ ; , , . ' , . .lEiiv) 
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Smaller seeded cereals. —The seeds gave the following results on analysis: 

Pefinisetum Sorghum vulgare 

Eleusme coracana Seiaria sp. typhoideim (red) 


Water. ....... 10.3 9*47 

Crude proteins ... 5.4 10.20 12.47 11.2 

Fat. 1.5 4.31 5*00 2-8 

Starch, etc. 76.9 65.11 67.13 72.1 

Fibre. 3*4 7-^3 2.8 1.8 

Ash..„ 2.5 3.0S 2.0 2.1 

Nutrient ratio. ... i: 14.9 ^ • 7*3 ^ J 6.3 1:7 

Food units ..... 94 101.4 110.8 107 


The seeds contained no cyanogenetic glucosides. 

Leguminous seeds, — Samples of Vigna catjang, Phaseolus mungo, Do- 
lickos lahlah, Cajanus indicus and Voandzeia subtenmea, were examined. 
The latter contained: moisture 7.8, crude proteins 19.1, fat 6.5, starch 
etc. 58.9, fibre 4,2, ash 3.5 per cent. Its nutrient ratio was i: 3.9 and its 
food units 123. 

The seeds contained no cyanogenetic glucosides. 

Oil seeds. — The results of analyses are summarized in the following 


table: 

Husk Kernels Oil 

Seeds per c^t. per cent, per cent, in kernels 

Para rubber. 56 44 45 

White sesaiuum ...... — — 53.8 

Black sesamum ...... — — 49,1 

Kapok anfractuo- 

sum) moisture; 12.7 % . . — — 21 

Jairopha Curcas ...... 33.7 66.3 5x^2 

Grouad uuts (4w/ws hypO’ 

gam) . 28 72 52 

Moringa pterygospenm ... 39 6l 28.6 

OU-pahu uuts ....... 61 39 52.7 


On exainindtion Para rubber aud kapok oils gave the following xestdts 


Uevm brasiliensti> * 


Eriodendron 

anjracimsmn 


seeds seeds 

Acid value.. 42.7 26.0 

Saponificatioa value . 198.8 194-2 

Xodiue value*.per ceat. X36.0 101.5 


♦ The results pre^ionsly recorded at the Imperial Institate were als follows: Acid value 10.7 
to 29.9 j saponification value 185.6 to 195.7 and iodine value 121.2 to 13A2. 


It is doubtful whether the residual cake of Moringa pietygosperma can 
be used aS a feeding-stuff, because it has been found to contain traces of an 
alkaloid and also a large quantity of non-albuntinoid nitrogenous, matter. 
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?rom Zanzibar, seeds of Cesalpinia honducella were also sent. These 
seeds are the “ Haba de San Antonio of the Mexican Pharmacopoeia; 
they are used as a febrifuge. 

Seaweed. — The sample consisted of dry papery fronds and contained: 
moisture 20.72 per cent, nitrogen 0.76, and ash, containing much sand, 30.26. 
The ash was submitted to analysis and found to contain CaO 15.86, KgO 
X.82 and PsOg. 0.36 per cent. This seaweed from Zanzibar was thus 
much poorer in the above substances than certain seaweeds of the genera 
Fi4Cus and Laminaria* 

II. Whbat frok thb Sxjdan. — Wheat growing in the Sudan has in¬ 
creased steadily during recent years (30 302 acres in 1912 against 20 429 ac. 
in 1910), but the area devoted to this crop is still very small compared 
with that under dura (i 232 143 acres in 1912). Wheat is grown almost 
entirely under irrigation, either artificial or flood. At present wheat is 
cultivated chiefly in the Dongola and Berber provinces. At present the 
production of wheat in the Sudan does not meet local demands- Thus 
in 1913, 3 807 218 lbs. of wheat worth £16 062, and 18 230 983 lb. of flour 
worth £89 983 were imported. 

The samples that were examined consisted of more than one variety 
of wheat; one was a mixture of hard and mellow wheat, and they all yielded 
a flour that was not quite white. 

IIL Pbas aot> Beans from Burma. — The Phaseolus lunatm beans 
shipped from Burma to Europe are of two kinds, known as red and white 
Rangoon beans. The former are regarded with suspicion as they yield 
minute and usually harmless amounts of prussic acid and they realise 
comparatively small prices in the markets (about £6 per ton), whilst 
white Madagascar beans (which are used for human food) fetch over £24 per 
ton. In view of these facts the Imperial Institute su^ested to the Depart¬ 
ment of Agriculture in Burma to encourage the natives to cultivate white 
Madagascar beans. It was also suggested that experiments be made in 
the cultivation of “ Victoria and Green peas. The Mandalay Agri¬ 
cultural Station, Burma, tried the above seeds, and the results were encou¬ 
raging. The peas however revealed no feature of special value over those 
already grown in the country. 

Samples of the pulse grown were submitted to chemical examination 
and the percentage of prussic acid found in them are as follows: Peas, 
nil I Madagascar beans, 0.005 » Phaseolus lunaius, from 0.01 to 0.05 (the 
maximum being m red beans, the minimum in the uniformly dark ones)* 
IV. Tembbrs from Africa and from Bri^hsh Guiana. — Plant¬ 
ations of teak {Teciona graniis E-) have been made in a number oi 
the forest reserves in the Southern Provinces, Nigeria."Samples of the wood 
from a specimen tree, twenty-six years old, forwarded to the Imperial 
Ihstitute for examination, showed the wood to be very like East Indian 
weed in colour, texture aud markings; it also works similarly; It is some-, 
what inferior to Btnma teak in transverse strength, but about equal in 
resistance to compression* It is al^ slightly Hghter, being 45 lb. 
'cubic foot. ' '' 
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Mashima wood from Rhodesia, which is stated to be resistant to the 
attacks of white ants, was also received. It weighs 63 % lb. per cubic 
foot. It makes beautiful turned objects. It should be very useful for 
purposes where it can be used in large pieces and not in thin boards, as 
these would split easily. 

Mukokoto {Pterygoia sp.) timber, from Uganda, weighs 38 lb. per 
cubic foot; it splits in a brittle manner, saws easily, but tears badly in 
planing; 

'' Duka ” {Tapiria sp.) wood, from British Guiana, has given doubtful 
results as a possible substitute for cedar wood. 

V. — Rubber prom the Gold Coast and Papua. — The cultivation 
of Eema brasiliemis has been undertaken very successfully at the Govern¬ 
ment Agricultural Stations in the Gold Coast, notably at Aburi and 
Tarquah, and by European planters and natives. At Aburi in 191a the 
average yield per tree was 2 lb. 10 % oz. of dry rubber from 158 vertical 
parallel tappings and 2 lb. 13 oz. from 156 half-spiral tappings. At Tarquah 
the average yield of dry rubber per tree was 2lb.3oz. of dry mbber, 
and from trees eight years old 3lb.i2oz.. The rubber is of good quality; 
it contains 94.1 per cent, of rubber, 2.9 per cent resin, 2.7 per cent 
protein and 0.3 per cent ash. 

Hema brasiliensis at Sierra Leone is still in the experimental stage. 
The samples examined were of good quality. 

A sample of Funiumia elastica rubber from the Gold Coast, pre¬ 
pared by coagulation by means of the addition of i per cent of formalin 
to the latex, showed good physical properties, though it contained rather 
high percentages of resin and protein. 

Two samples of Ceara rubber from Papua were also examined and 
found to be of satisfactory composition. 


CROPS Am CULTIVATION. 


6 - The Decomposition deducts of Aluminiferous Silieate Reeks* espeeiaily the 
Latei^te of Hadagasear. t* I^^croix, a., la Cmptes Rendus hebdomadatm de$ 
Simm de TAcademie des Sciences^ Vol. 159 , No. 18 , pp. 618 - 622 . Paris, Novem- 
3* 1914 . 

A comparison of the manner of decomposition of aluminiferous 
silicate rocb in Madagascar, Guinea, or generally in West Africa, frunishes 
additional proof of the complexity of the laterite problem (i). According 
to the writer the red soils of Madagascar are improperly called 'Uaterites 
they are nothing more than *'lateritic clays” or simple days. The true 
laterites (which contain at least per cent hydrates of iron and alumina* 
compared with 50 to 90 per caat in the silicated laterites ”, 50 per cent in 
the lateritic days ” and a YQiy small percentage in ordinary clays) are 

, (i) See B. July 1913, No. 777. , ■ {m,% , 
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only the decomposition products of the diabases, gabbros (in this case mostly 
silicated laterites) and especially the rocks of a light and often bright white 
colour resulting from the transformation of syenites, granites, etc The red 
colour which so many observers have considered specific for laterites, is 
not in general a reliable indication. 

7 - A Study of Some Water Tables at Giza. — b\lls, w i,, m ihe Cairo Sca^n- 

t^fic Journal, Vol VIII, No 92, pp 102 in Cairo, May 1914 

Seventeen tube wells were sunk on an area of about thirty acres at 
Giza {Eg3T>t), and their water level was measured daily for four months. 
The records show that the water table is singularly sensitive to surrounding 
influences and provide a definite proof that irrigation has raised the level 
of the natural water table in Ugypt, being thus one of the contributing 
causes in the deterioration of the cotton crop. 

8 - The Variation of the Fertility and Productivity of the Soil under the Influence 

of Natural Conditions and Dry Air Storage. — ghedroiz, k, m Selshote Khosta- 
I Lessovodstto {4siriculfHiL and Fottstry), Year 47, No 2^«>, pp Petro- 

grad Augu^^t i, 1914 

The experiments here described were conducted in zinc vessels each 
containing 4.47 kg. {9.85 lbs.) of soil- The manure consisted of nitrate of 
lime containing 0.75 gm. nitrogen, monosodium phosphate containing 
o.Sgm. PgOg, and sulphate of potash equivalent to 0.5 gm K2O. The 
esperiment included : d) two pots without manure, b) two with complete 
manure, c) two like &, less the nitrogen, ^)twolike 6, less the phosphoric acid. 

The soil which had been stored in dry air since 1903 gave the results 
shown in Table I. 


TabuE I — Total crop obtained f^m IQ03 soil stored dn {iii gms). 


Nt> of years of storage 

1 

Without I 

1 

Complete i 

Complete 

mmure 

Complete 
manure less 

Complete 
jnauure less 

Complete 

maaiire 

Oatb 

manure ^ 

manure i 

plus lime 

nitrogen | 

1 

phosphate i 

1 

less potash. 

1 

I ... 

19 

II8 I 

1095 

1 21 6 

1 19.4 

120 4 

2 

26.6 1 

75 

— 

20.9 j 

1 303 

74 4 

3 ^ * 

26 2 

831 

— 

28 0 

j 46.9 

— 

4 . 

34 3 

93.5 

— 

37 6 

1 58.9 

— 

5 • • 

^5 

102 8 

— 

32 2 

42 0 i 

— 

6 . 

Flax. 

41 6 

107 


58 I 

I 

' 39.S 

t j 

f 104,3 

I 

H3 

426 I 

1 485 

i I6.I 

15*2 

j 4«-7 

2 

23.5 

1 57-5 

— 

244 

i 29,6 

1 54-8 

3 

22.6 

1 

1 59 3 

— 

22,0 

1 29.3 1 

— 

4 

338 1 

91 7 

— 

34*8 ; 

1 43-8 

— 

5 , . 

24‘9 

73.1 

— 1 

32,2 

35-* 

— 

6 . 

^9 3 

. 1 

71,6 

1 

_ 1 

_ 

4X.6 

*9-4 1 

70 
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These results show a gradual increase in the case of oats without 
manure except in 1908. The same efiEect also occurred in the pots without 
nitrogen and without phosphate. With the complete manure the greatest 
yield was obtained in the first year; there was then a considerable decrease 
in the second year, followed by a gradual increase, though the yield of the 
first year was never reached. In the case of flax with a complete manure 
the harvest increases regularly during the four years after the first year, 
then remains almost constant. With the other series the changes cor¬ 
respond to those of the oats. 

As a check on the above experiments, which were made in various 
years with 1903 soil, a series was carried out in which soils collected in 
various years were aU tested in the same year (1908); the results on the effect 
of storage obtained in this way are shown in Table II, 


Table II. — Total crop oUained in 1908 from soils stored dry {in gms). 


No. of years of storage 

Complete 1 

manure. - 

Without 

manure. 

Complete 
manure 
less nitrogen. 

Complete 
, manure 
less phosphate. 

Oa^: 

0.. 

i 

i 

830 1 

10.3 

13-5 

II 

I. 

§ 3-9 i 

17.8 

32.0 

19 

3 .. • . 

90.9 j 

24.6 

23.6 

35-4 

5 . 

I I02.S j 

25.0 

32.2 

42 

Flax: 1 

0.. 

1 

i 

54-4 1 

10.4 

14.4 

11.4 

I. 

54-5 j 

17-3 

26.0 

18.0 

3 . 

59.4 ! 

20.8 

22.1 

27.7 

5 ., 

1 

! 73-1 j 

24-9 J 

32.2 

35*1 


These experiments'and many others carried out by the writer during 
a period of years, show that the yield is alwa3’'s in direct relation with the 
length of storage of the soil. 

Chemical anal3’sis shows a sKght increase in the percentage of phosphoric 
acid soluble in 2 per cent, citric acid and in acetic acid. In 1904 the 
citric acid soluble was 0,0078 per cent and in 1909 the same soil 
gave 0I0096 per cent. The percentage of phosphoric acid in the oats and 
flax was iso increased with the duration of storage of the soil. Thus 
the yield of oats from the soil stored since 1903 and to which coin-; 
plete manure had been added was 19.4 gms. containing 0.169 
of phosphoric acid in 1904, whilst in 1909 the yield had increased to 
39.8 gms. containing 0.271 percent, of phosphoric acid. Similar ’ results \ 
were obtained in, the case of flax, mz. a direct relation between the storage 
of the soil and the intirease in yield and in phosphoric acid contefit. 
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riiPtniral analysis showed similar results with respect to nitrogen. In 
1904 the yield of oats from soil stored since 1903 and with complete 
manures, less nitrogen, was 21.6 gms., and the percentage of nitrogen 0.611. 
In 1909, the harvest was 58.1 gms, and the percentage of nitrogen 0.812. 
In the /-ase of flax the percentage of nitrogen was 0.708 in 1904 and 1.09 
in 1909. 

These results lead to the conclusion that storing the soil in dry air 
increases its productivity in proportion to the period of storage and also 
i ncr pa ses in a corresponding degree the percentage of phosphoric acid and 
nitrogen in the crop. 

9 - Invi^t^tions into the Nitrogen Metabolism of Soil. — gseex, h. h. (Labo- 

ratorium fur Bakteriologie am landwirtschaftlichen Institut der Universitat I^eipzig) ia 
CentraMatt jur Bakteriologie, Abt. 11 , Vol. XXXXI, No. i8 23, pp. 577“6o8. Jena^ 
July 22, 1914. (Paper mitten in English). 

A series of field plots were treated with various nitrogenous manures: viz, 
nitrate of soda, sulphate of ammonia, cyanamide, and blood, flesh and horn 
meals. They were sampled at approximately monthly intervals throughout 
the twelve months August 1912 to August 1913 and the samples were 
tested to determine: a) ammonification in the cyanamide and organic 
manure plots; b) nitrification in the ammonium sulphate plots; c) fixation 
of atmospheric nitrogen. The bacterial activity of the soil in respect 
to ammonification of the organic manures showed a rise from August to 
October, a tendency to fall or remain constant in November, and a rise to 
a maximum in December followed by a minimum in February and a lower 
maximum in April; from April to July there was a slight fall which was pro* 
bably continued to a summer minimum in August. Tests carried out on 
the decomposition of cyanamide showed irregular results owing to the use 
of defective laboratory methods. The variation in bacterial acti\rity in 
respect to nitrification was similar to that for ammonification except that 
the spring maximum occured in March and the decline to a summer mi¬ 
nimum commenced in April. The smallness of the actual variation in 
ammonification and nitrification, and the unexpected December maximum 
are attributed to the exceptionally mild character of the winter. As to 
the cause of seasonal variation m bacterial activity, it is believed that the 
larger organisms of the protozoa type play an important part. With regard 
to the fiction of atmospheric nitrogen, fixation in a i per cent mannite 
solution was low with the soil samples of August and September 1912; iu 
subsequent months a fairly constant fibsation of about 10 mgms. of nitrogen 
per gram of mannite was recorded, except with the soil samples taken after 
ploughing and disturbance of the sampling layer. Nitrogen fixation through 
Azotobader was observed in July and August of 1913, though no per¬ 
ceptible growth of Azotobader had cccured in mannite solution with soil 
sampled in August 1912 or in any other summer of the preceding ten years. 
The above ammonification, nitrification and cyanamide decomposi¬ 
tion tests were not only carried out by the usual solution methods, but also 
by using soil itself as a medium of growth in order to compare the results 
obtained by the two methods. In the nitrification tests, the solution 
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method gave much clearer indications of seasonal variation, the failure of 
soil tests in this respect being attributed to the low proportion of chalk 
in the soil under investigation. The seasonal variation in ammonification 
was shown rather mote clearly in soil tests, but the difEerences were too 
small to serve as a basis for comparison of the two methods. Otherwise 
parallel results were obtained by both methods. 

In comparing the biological data obtained in the laboratory investi¬ 
gations with those obtained in the field by weighing the crops on the va¬ 
riously manured plots, it would appear that the laboratory tests may be 
of considerable value in affording information as to the decomposition pto- 
cesses naturally occurring in soils. 

The bacterial activity of the soil and the crop returns were also 
compared on the two halves of the experimental area, one of which had 
been broken up in summer and ploughed in autuim and the other left 
untouched till spring. Ho difference in soil activity could be detected 
between the two halves, although the crop returns showed a decided 
superiority in favour of autumn cultivation, which is entirely confirmed by 
local farming traditions. 

lo - The Action Between Clay Filters and Certain Salt Solutions*— hicks, w. b: 

(U. S. Geological Survey) m The Journal of Industrial and Engineering Chemistryt 

Vol. VI, No. lo, pp. $29-831. Easton, Fa., October 1914. 

When soils and clays are extracted with water, colloidal suspensions 
are obtained which readily pass through the bast grades of filter paper 
but jdeld perfectly clear filtrates when filtered through Pasteur, Chamber- 
land or other close-grained porcelain filters; in many cases, however, this 
treatment changes the composition of the solution. The present investiga¬ 
tion was undertaken in order to repeat and extend some of Briggs'work on 
the action between close-grained porcelain filters and salt solutions. After 
examining the composition of the filters and showing that the solvent 
effect of water on them is negligible, salt solutions were filtered, and the 
filtrates were analysed to determine changes in concentration with regaid 
' to the acid radicles. Ho change in the boric acid content of N/io sodium 
borate solutions occurred and only very slight changes (0.2 per cent.) in 
N/xo solutions of sodium and potessium sulphate. With sodium and po¬ 
tassium chloride solutions the loss in concentration amounted to 0.3 per 
cent, in H/io solutions and 0.5 per cent, in H/ioo solutions. No calcittmV , 
aluminium or silica was found in these filtrates, indicating that the above 
salt solutions have very little solvent action on the filters. With H/xb tod 
N/iooo sodium and potassium carbonate there was an actual increase ifi the 
total solids of the filtrate (determined as chlorides), amounting t6 04 par 
cent, in H/ip solutions and 8 per eenti in H/xood solutions, while siliOay^as 
extracted from the filter iu quantities almost equivalent to this gain ; thje 
alkalinity also showed a slight diminution with N/xo solution and aboni 8,. 
per cent, decrease in H/iooo solution, indicating a direct absorptrou of 
the salt or of the base. 

In a second series of experiments a direct determination of the ^ 
tity of salts retained by the filtesrs wto made; excess of 2 per cent and H/xdO 



son, PHYSICS, CHEJUSTRY AND IHCROBIOIXJGY 


41 


solutions of potassium cUoride and of N/io solution of potassium carbonate 
were first passed through the filters, and the latter were then washed with 
water till the washings were free from the salt in question ; finally the fil¬ 
ters were treated with successive fractions of N/5 ammonium chloride to 
dissolve out the residue. The results show that a small but appreciable 
quantity of potassium is persistently retained by the filters even after long 
washing with water; this was largely but not completely removed by ex¬ 
traction with 100 cc. of N/5 ammonium chloride, a small and uniform quan¬ 
tity being extracted by succeeding fractions. Practically the same quan- 
■ titles of potassium were retained by the filters from all solutions, indicating 
that the amount retained is independent of the concentration and character 
of the solution; moreover, the ammonia similarly retained from ammonium 
salts corresponded closely to that found for potassium salts. It thus 
appears that the filters become “ salted ” to a small degree and contami¬ 
nate a succeeding solution filtered through them. At the same time the 
total residue extracted by ammonium chloride is much greater than the 
amonnt of potassium retained by the filter, indicating that ammonium 
chloride exerts an appreciable solvent action on the filters. 

II - An Improvement in the Electrical Method of Determining Salt in Soil — 

Beam, W., and Freak, G. A., in The Cairo Scientifie Jomml, Vol. VIII, No. 93, 

pp 130-133. Cairo, June 1914. 

In determining the salt content of a soil impregnated with soluble 
salts by means of the electrical conductivity of its soil solution, it is 
important to distinguish between calcium sulphate and other salts, as the 
former is not only harmless but actually neutralizes the effect of the other 
salts. This distinction may be readily and satisfactorily effected by 
employing dilute alcohol (40 per cent, by volume) in the place of water for 
the extraction of the salt, and by comparison with a table of resistance 
of the salt in the same solvent. If an ordinary water extraction esti¬ 
mation be made simultaneously, then the percentage of calcium sulphate 
in the total salts may be calculated. Examples are given from the soils 
of the Reseach Earm at Khartoum North. 

13 IS® Detenninatioii of Soil Carbonates. — hxjtchinson, h. b., aad mac i,bn- 
NAN, K. (KotbaiDSted Bsperiiaental Station] in The Journal of AgricuHural Science, 
VW. VI,-Fart 3, pp. 323-837. Cambridge, September 1914. 

In order to meet the increasing necessity for an easy and accurate 
method of estimating the amount of carbonate in soils, the writers have 
evolved a simple apparatus which is described in the above paper. The soil 
is treated with z per cent, hydrochloric add and the carbon dioxide absorbed 
by N/io sodium hydroxide; excess of barium chloride is then added to the 
sodium hydroxide solution to remove carbonates from solution, and the 
fise albah is titrated against standard add, using phendphthalein as 
indicator. 
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13 ~ The Estimation of the Lime Requirement of Soils hy Means of the Hydroxide 
of the Alkaline Earths. — Moulton, C R., and Trowbridge, P. F. (University of 
Missouri, Columbia) in The Journal of Industrial and Engmemng Chemistry, Vol. VI, 
No. 10, pp 835-837. Easton. Pa., October 1914. 

The Bizzeil and Lyon method of estimating the lime requirement 
of soil was examined with regard to its reliability under various circum¬ 
stances. This method consists in boiling a soil with an excess of N/io barium 
hydroxide and measuring the excess by means of subsequent distillation 
with ammonium chloride, the ammonia being caught in N/io acid. The 
investigation showed that the method is unreliable, as the amount of 
barium hydroxide absorbed by the soil increases with the amount used 
and in the subsequent distillation this hydroxide is gradually set free 
again if the operation is continued long enough. 

14 - The Cultivation of Desert Land. — Ulpiani, C. ^Royal Agricultural College, Por- 
tici) in Le Siazioni sptnmentdli agrarie ilalmie, Vol. XEIII, pp. 637*673. Modena, 1914. 

Continuing his preceding article on the lateritisation of soils under 
arid climates (i) and taking into account recent agricultural research in 
Italian Libya and the practice of dry-farming, the writer discusses the fol¬ 
lowing questions of practical importance: is it possible i) to oppose the 
extension of desert lands ? 2) to limit their area ? 3) to reduce them to their 
prehistoric natural limits? 4) or even to remove from the earth this de¬ 
generation of the soil which dries up all forms of life, whether vegetable or 
animal ? It is concluded that individual initiative will never be able to 
combine for the work of controlling desert land. The interested States 
should organise and coordinate this movement by the introduction of 
model farms to demonstrate the possibilities of the profitable cultivation 
of certain xero-halophytic plants in the arid zone. It is particularly desir¬ 
able that the cultivators should be assured of the ready sale of their 
products by means of protective legislation and if necessary by monopolis¬ 
ing the trade in them. Possibly even cooperative action among the dif¬ 
ferent States might be desirable. 

The writer considers it necessary to develop a collective world conscience 
in favour of the control of deserts, which are a permanent menace to civilisa¬ 
tion and life. Caetani {Stidi di Sioria Orientak, Milan, iQii) has shown 
that all the series of human migrations from prehistoric and historic 
times up to the latest invasions of Mongols and Turks, should be regarded 
as the effect of the uninterrupted extension of deserts. In connection with 
this subject, it should be recalled that Glinka has shown (“ On the former 
processes of soil decomposition in the Amur basin La Peiohpe, 1911) 
that during the Tertiarj period the process of lateritisation extended to 
Siberia. 

An institute of international character such as the International 
Institute of Agricultre would be be able to contribute effectively to the deve¬ 
lopment of this collective conscience. At the present time the small farm 
which should provide the owner with all the necessities of life can no longer 


(M). 


(i) See B. Dec. 1913. No, 1609. 
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exist in competition with the large farm worked on an industrial scale and 
adopting the crops really adapted to the soil and climate so as to 
obtain the maximum yield. The International Institute, beginning with 
geographical botany and agro-geological maps, should study the distribution 
of crops with a rlew to attaining a maximum yield by a minimum of 
effort, by avoiding all useless competition. The sub-desertic zones, on 
account ol their luminosity and aridity, should be given up to the culti¬ 
vation of xero-halophilous plants suitable for use in certain industries, 
such as those of alcohol, paper and tannic acid, w^hich should also be 
protected and encouraged. With regard to alcohol it should not be for¬ 
gotten that in the present feverish consumption of petrol and coal aU 
existing supplies of fuel are being worked incessant!} without consideration 
for their exhaustion or the possibility of finding substitutes which would 
serve to postpone the coming of a crisis in the world’s supply of energy. 
With regard to the paper industry, to supply which our forests are being 
depleted, it is desirable that an international entente should be establish 
with a new to insisting on a world-wide respect for forest trees, w^hich are 
so useful in damp regions for fixing the soil and preventing floods, and also 
with a view to encouraging by every possible means the re-clothing of 
steppes by means of esparto, diss {Ampelodesmos tenax) and analogous 
plants. With regard to the tannic acid industry, instead of destroying the 
chestnut woods of France and Italy, it could be supplied by cultivating 
Rhm Oxyacantha and perhaps sumac in arid regions. 

At the present time the control of deserts should occupy a consider¬ 
able amount of attention. It is a problem affecting all continents equally, 
eithei on account of the serious menace of the encroaching zone, or 
because once the desert land is conquered it offers a large area for expan¬ 
sion. When vegetation has been definitely established on the arid steppes 
it will be possible to utilise the sun's energy, check the violence of the wind, 
diminish the drought, reduce the great daily range of temperature and pre¬ 
vent the continual formation of dust. 


15 - Mgation Works in Italy. — I^uiggi Euigi, President of the Italian Society'of 
Civil Engineers (Abstract from a paper read before the Britisb Association in Australia 
1914) in Jmmd of the Royal Society of Arts, Vol IfKU, No 3328, pp. 940-943. London, 
October 2, 1914 

It is only by means of irrigation that the most intensive systems of 
agricultiiie, such as the citrus groves of Sicily, the market gardens of 
Naples, the ffower gardens of Tiguria and the water meadows of Tombardy, 
are possible in Italy, where rainfall is scanty and irregular in certain areas 
and generally confined to the winter months, thus leaving six or seven 
months of the year with very little or none. 

The methods of irrigation vary considerably; when only small quanti¬ 
ties are required, as for orange groves and flower gardens, the water is 
generally raised from the subsoil either by means of water buckets, rotary 
pumps worked by animals (as in Southern Italy) or by small, but modern 
centrifugal pumps, worked by oil or electric motors, as in the Kiviera 
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and many parts of the valley of the Po, where hydro-electric plants are 
very common. 

The cost of the water raised electrically, especially during the day time, 
when the electric current is distributed at lower rates than at night — 
varies from to xid per looo gallons. If raised by animals or by 
men its cost would be respectively 8 to 17 times higher. 

This water is used in orange groves and gardens for the production of 
early vegetables and flowers, which realise such good prices in the markets 
of Central and Northern Europe as to justify the expenditure. The revenue 
of a good orange-grove varies from £36 to £54 per acre per annunu 
Eor irrigation on a large scale, e. for fairly large farms of some 50 to lof 
acres in extent, where ordinary vegetables, fruit trees, vines, olives, etc., 
are cultivated, this price of water would be prohibitive, and, besides, the 
quantity would be insufficient. Then, recourse is had to rainfall by stor¬ 
ing it up in reservoirs. These vary from the modest cistern of some few 
hundred cubic metres capacity to large artificial lakes of many million 
cubic metres, formed in some valley of the Alps or Apennines by dams, 
built either of earth, rock-fill or masonry, the last being generally preferred. 

There are already many large reservoirs, especially in Northern Italy, 
such as the EagastreHo, Brasimore, Gorzente, Devero, Adamello, etc., 
but the largest of ah is now in construction in Sardinia, across the river 
Tirso. The dam, of masonry, is 179 feet high and is of gravity section. 
It will impound 12 250 million cubic feet of water, sufficient to irrigate 
from 50 000 to 80 000 acres of land capable of being cultivated for early 
vegetables, fruits, oranges, olives, vines and such high-priced products. 

Several other dams are to be built soon in Southern Italy, the most 
important being on the rivers Bradano,Sila, Simeto and Portore. The 
Portore dam will be 243 feet high and will impound 14 350 million cubic 
feet of water and irrigate about 100 000 acres. 

The water from these artificial lakes is generally used first for 
motive power in hydro-electric installations, which in Northern Italy are 
very plentiful — and this helps much in lowering the price of the irrigating 
water — and afterwards it is distributed by means of canals to the di;Ser- 
ent farms at the price of about % i to Y^d per 1000 gallons or at the 
annual rate of from £i los to £2 los per acre. These prices are still 
too high for ordiaary irrigations, especially of meadows, and besides for' 
very large extensions of land the quantity of water that can be impound¬ 
ed is always comparatively small. In this case water is obtained from 
rivers, generally fed by some natural lake, like the rivers Ticino, Adda 
Oglio, Itlincio, or by glaciers, like the rivers Tanaro, Bo, Dote, Oreo 
Adige, etc. 

The engineering works consist of a submersible dam of very sub¬ 
stantial masonry, built across the river, and capable of raising the level of 
the water to that of the country to , be irrigated; of some controlling sluice 
at the canal head; and of a main canal, with lateral distributing ditches, 
provided at their intake with some apparatus for measuring the water 
delivered. 
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Many of these canals date back to the Middle Ages. For instance, 
the Naviglio Grandewas built in the twelfth century; it is about 50 
jniles long and has a capacity of 2 275 cubic feet per second and is also 
used for na\dgation, as are all the '' Navigli canals. In order of date 
come the Muzza with 2 500 cubic feet per second, the ** Cremona 
with I 250 cubic feet and scores of smaller ones. 

Of the modem canals, the most interesting, from an engineering point 
of view, are the Villoresi with a capacity of 1540 cu. ft., the Marzano 
with I 050 cu. ft., metres, the Veronese with 525 cu. ft., the Tagliamento 
with 612.5 cu. ft. 

The largest and longest of all is the “ Cavour ” canal, with a capacity 
of 3 850 cubic feet per second and a development of fully 100 miles. It 
has been the means of transforming an almost barren region of 250 000 
acres of sand and gravel into the most fertile rice fields and meadow-land 
of Italy. A still larger canal is about to be started, the " Emiliano 
with a capacity of 10 500 cubic feet, 120 miles long and estimated to cost 
12 millions sterling. 

In addition to capital, an irrigation scheme requires time and experience 
in adjusting the cultivation of the land to the new conditions. Under the 
best conditions it takes from twenty to thirty years — and sometimes even 
more — to dispose of all the water of a large canal. The Villoresi" 
in a region where irrigation is pretty well developed, after forty years has 
not yet disposed of ali its water. Consequently such expensive undertak¬ 
ings can only become possible with Government help, which in Italy amounts 
to a subsidy of 3 per cent per year for a period of 10 years on the capital 
spent in the construction of the main canal and its principal branches, 
2 per cent per year for the following ten years and i per cent for another 
period of 10 years. 

If the canal is so arranged as to help to control the flood waters of 
rivers, as when an impounding reservoir is also built, then a subsidy 
is granted of from 20 to 50 per cent of the expenditure. 

For example, in the case of the Tirso canal and reservoir, estimated 
at about £800 000, the State pays £120 000 for the beneficial effect of 
the river to the State, and grants a yearly subsidy of £6000 for 50 years 
for the canal. After 99 years all the works become the property of the 
State. 

16 - The Elephant Butte Dam^ The Greatest Irrigation Enterprise in America. — 

The Scientific Americanf Vol. CXI, No. 5, pp. 5^3-74. New York, Augiist i, 1914. 

The Elephant Butte project in Southern New Mexico, eighty miles 
north of Las Cruces, is rapidly nearing completion and will begin to store 
water the coming winter and spring. 

This is the most notable project of the United States Reclamation 
Service, It will bring into cultivation 180 000 acres of land, most of which 
is situated in New Mexico and Texas. 

’ ' The dam across the Rio Grande will be 1200 feet in length, the width 
of the roadway on the top will be r8 feet, the maximum height 300 feet; 
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maximum width at base 215 feet. It will have twelve water-gates. There 
will be 550 000 cubic yards of masoury in the structure. 

It will create a reservoir 45 miles long, submerging 40 000 acres of land, 
and will contain 862 tousand million gallons of water. The maximum 
depth of water near the dam will be 193 feet and the average depth 66 feet. 
The total cost will be $ 7 200 000. 

The annual flow of the Rio Grande at the dam is 800 000 acre-feet. 
The lands comprised in this project will require only 600 000 acre-feet at 
the most liberal estimate; there will thus be left in the reservoir, for 
emergencies, after it has once been filled, enough water to irrigate the 
whole acreage during more than two years of total drought. 

17 - The Distribution of thejOverhead Electrical Discharge Employed in Recent 

i^icultural Experiments. ~ Jogensen, L, and Psiestley, J H (Botanical Depart¬ 
ment, University of Eeeds) m Ihe Journal of Jgricultural Science, Vol. VI, Fart 3, 

PP- 337-348 X 8 figs. Cambridge, September 1914. 

For many years the eSect of electricity upon the growth of plants has 
been a matter for speculation and experiment, but it is only in recent years 
that improvements in the methods of generating high tension electricity 
have permitted of well controlled experiments upon the problem. In these 
experiments the electricity is discharged from a system of thin insulated 
wires stretched over the crops. Since 1912 the writers have been studying 
this problem. At the Manor Farm, Garforth, Yorkshire, a high tension 
discharge system was installed, where the writers carried out a long series 
of measurements, on the basis of which they suggest in this paper certain 
modifications which should be made in subsequent field experiments on 
this subject. 

Distribution and variation of discharge. — Higb-tension electricity of 
from 5000a to 100000 volts was generated by the Lodge-Newman system, 
and was supplied to an insulated network of wires raised some fifteen feet 
from the ground. 

In order to study the distribution of the discharge from the network 
to the ground, the air in the neighbourhood was explored by an insulated 
candle flame electrode and connected with an Exner aluminium leaf 
electrometer with a range from about 50 to 800 volts. Close to the wire^*^ 
this electrometer had often to be replaced by a Braun electrometer wfthl® 
range up to 4000 volts. 

After an examination of the atmospheric electrical conditions, the dis¬ 
charge was switched on to the network and measurements were taken at 
a series of places outside the charged wires. At the same time the wmd 
direction and its velocity were noted. A very large number of observa¬ 
tions were made to determine the relation between the wind and the dis¬ 
charge. A difficulty in determining this relation is that the potential ob¬ 
tained at any point varies rapidly with slight alteration in wind velocity 
and direction. Therefore the curve of distribution of the discharge with 
the wind will be only approximate, but such curves were obtained by ascer- 
tainmg the points where the potential, at a height of one metre from the 
ground, reaches the same value. All these equi-potential curves show the 
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great importance of winds in determining the distribution of the discharge. 
Later, as the crops advanced, reaching different heights at different points, 
the difference of potential was measured between two flame electrodes 
placed at different heights in the field. It was thus observed that the values 
are higher but more uniform under the wires, though it is difficult to draw 
conclusions as to the average potential gradient per centimetre. However 
on quiet days with no atmospheric disturbance the measurements show more 
agreement, which leads one to suppose that the discharge, when inde¬ 
pendent of the wind and of other disturbing factors, would occur in a 
uniform field except at points near the wires and near the plants. 

Cayrent density of the discharge, —> After determining the potential 
gradient at various points in the experimental field, the strength of the 
discharge was measured by determinations of current density. For this 
purpose Gerdien's aspirator was employed to determine the specific 
conductivity of the air; then with the potential values determined, 
the current density can readily be calculated. 

It proved very difficult to analyse the resulting figures for current 
strength, as the distribution of the discharge varies greatly with different 
atmospheric conditions. 

For the purpose of a provisional classification of the various types 
of distribution of discharge, a study of the distribution of discharge against 
the wind proved of value and is. made use of in distinguishing four types 
of discharge: 

1. Normal distribution in fine weather with the air free from serious 
contamination by smoke or dust. In such conditions, wit!^ a wind velocity 
of from 3 to 4 miles an hour, the maximum distance the discharge is carried 
against the wind is about 25 yards; with stronger winds the distances 
diminish and the equi-potential curves under the wires are carried down 
with the wind until the potential gradient for the first 10 or 15 yards under 
the wires is less than the gradient just outside the wires to leeward. With 
this type of distribution the current strength at Garforth lay between 
10'^^ and 10-^3 amp. (practical) per cm®. With very strong winds it might 
fall as low as lO’'^^ amp/cm®. At Liucluden an average value for the 
current under comparable conditions would be 4x10’^* amp/cm®. The 
difference is probably due to the fact that the discharge wires used were 
of cotton-covered wire, while at Garforth they were of bare galvanized iron. 

On a very windy day (the mean wind velocity was 27 miles per hour) 
the average potential gradient under the wires was 31 volts per cm. On such 
days the current under the wires is small. 

2. Fine weather with smoke contamination. The distance the discharge 
is carried against the wind is not much greater than before, but a definite 
low potential is never reached and it is difficult to tell when the effect of 
the discharge ceases. The general feature of this type of distribution is 
the great variability and the high value of the current density, which may 
even reach the order of amp./cm®. under the wires. In other respects 
the distributions and variations of this type of discharge are governed 
by the same laws as those of the first type. 
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3. Days on which condensation processes occur. It is quite distinct 
from the distribution of the discharge under rain, when the phenomena 
approsiimate more nearly to the first type of distribution. This type gives 
the minimum values for the strength of the discharge and its distribu¬ 
tion outside the wires is very limited. At Dumfries the variations lie bet¬ 
ween and amp/cm®. At Garforth the figures are somewhat 
higher. 

4. Quiet weather with the presence of very rapidly moving ions, probably 
of a radio-active nature. The discharge makes its way much further 
against the wind. The maximum value of discharge with this type of 
distribution, which also is the maximum value of all current measura- 
ments under the wires is 2.3 X amp/cm^. 

The general form of a distribution curve of any of these four types ap¬ 
parently means that the distance the discharge is carried by the wind 
is proportional to the distance through uhich the wind has travelled 
under the vvires. 

Discussion. — It is now possible to institute quantitative compari¬ 
sons between the electrical conditions over so-called electrical and control 
areas. Though the use of self-recording instruments will increase the 
accuracy of such comparisons, they will always remain approximate, on 
account of the many variables involved. At the same time it is contended 
that the means are now at hand to enable a sufficiently close investigation 
to be made of the effect of electric discharge in improving crop yield. 

It is interesting to compare data for the current density of the 
discharge in the neighbourhood of the discharge wires with those given 
for normal atmospheric conditions. Under fine weather conditions the 
strength of the vertical current in the atmosphere is of the order 
10*^® amp/cm^; this figure does not vary very much in different parts 
of the worla; the potential gradient is positive and of the order 
I volt per cm. More than 75 per cent of the rain is positively charged 
and the current densities are of the order lO"^® to io"^+ amp/cm^. In 
thtmderstorms the current densities considerably increase from lO'^samp/cm® 
to 10-^3 amp/cm^. and even to strengths of lO"” amp/cm®. for shorter 
periods. 

Measurements of the atmospheric current carried out in connectic:^ 
with this investigation agree with these figures. The average value for 
the normal current density at Garforth is approximately 5 x lo"*® amp/cm^. 

As one result of this investigation the fact has to be faced that the 
control and experimental areas in large scale field trials only differ from one 
another quantitatively and that the success of an investigation into the effect 
of overhead discharge upon crop production will depend in part upon the 
ratio between the average current densities on the electrified and control 
area. If the current from the discharge were limited to the electrified 
area of the field the ratio could be estimated as follows: 

Current density electrified area lo-is 10 000 
Current density control area i 
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But when the electrical and control areas lie close together, as they have 
done in all experiments so far, there will be many days when the direction 
and strength of the wind together with other factors reduce this ratio to 

the order of —. 

I 

The great experimental difficulty lies in the great variability of this 
ratio. In large scale field trials it is necessary to ensure that under all 
weather conditions the ratio between the two areas shall be as nearly as 

possible and as seldom as possible fall to 

Considerations of soil and exposure, which must be alike in both areas, 
render it difficult to separate the areas, and therefore the writers tried the 
effect of wire netting (half-inch mesh) raised between the electrified and 
control areas. It will be necessary to make the wire screen higher than the 
discharging net work and, if possible to keep it charged to a relatively low 
negative potential. 

In the Dumfries experiments during 1913, a plot of one tenth of an 
acre situated some seventy yards away from the discharge network was en¬ 
tirely enclosed by a wire cage of half inch mesh netting, six feet high. Even 
this was not sufficient to keep it completely screened from the electrical 
effect. Such closed wire cages are in any case unsuitable controls, as 
several other factors associated with the plants' growth are altered under 
them, especially perhaps the moisture conditions. 

In conclusion, the problem underlying the technique of these field trials 
has proved to be more complex than was anticipated. 

1$ - Compensation for the Unexhausted Manurial Values of Feeding Stuffs and 
Fertilizers, — Voelcker, J. a., and hall, a. D., in Tke Journal of the Royal 
A§ncuHuml Society of England, Vol. 74, pp. 104'119. I^ondon. 

Owing to the rise in price of manurial ingredients and to the growing 
feeling that the spreading of compensation over a period of four years 
is alike inconvenient and not home out by recent investigation or in 
actual agricultural practice, the writers issue in this paper a revised edition 
of their tables published in igo2. 

The unit value of nitrogen is now taken at 15s instead of 12s, while 
potash and phosphoric acid remain at the same unit value as before, but the 
potash is now treated like the phosphoric acid in so far as only three-quar¬ 
ters of the amount in the feeding-stufi is reckoned as recovered in the manure. 
Recent experimental results (i) have shown that the nitrogen contained 
in purchased feeding-stuffs (and it is chiefly nitrogen for which compensa¬ 
tion is paid) is, in the main, contained in digestible compounds and is there¬ 
fore excreted from the animal as urea. This urea passes rapidly into ammo¬ 
nia, which is not only subject to loss in the manure, but also exerts its ef¬ 
fect on the first and second crops only that are grown with the manure. The 
long continued effect of dung is due to the more slowly acting compounds 
of nitrogen contributed by the litter and the undigested residues of the 

(i) See B. Dec, 1914, No. 1094. (Ed), 
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Compensation to he awarded for the ttse of fertilizers 
[fractions of originals cost of fertilizer). 
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food (othei than the concentrated feeding-stnffs). The period over which 
compensation shall be spread has therefore been reduced from four to two 
years, the compensation in the second year being reduced to half that 
the j&rst year, i 

A further change has been introduced to distinguish between the 
compensation to be paid for dung made in yards, when 5o per cent of the 
nitrogen is reckoned as before, and for cake fed directly on the land, in which 
case 70 per cent is allowed in the first year and 25 perctot. in the second ; 
but it is still left to the valuer to make suitable deductions if the dung has 
been subjected to excessive losses in the making. No distinctions are made 
between food-stuffs fed to different classes of live stock, as it would be al¬ 
most impossible to provide for all circumstances, and moreover it would 
be extremely difficult in practice to descriminate between the food 
given to the various classes of stock; but here again it is left to the dis-, 
cretion of the valuer to make suitable deductions if a large portion of the 
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food were fed to young stock or to dairy cows kept indoors. Soya bean 
cake, eartbnut cake, and Bombay cotton cake have been added to the list 
of feeding-stuffs considered. 

A scale of compensation for the commoner fertilizers according to the 
number of crops that have been taken since the application of the fertili¬ 
zers has also been drawn up and is reproduced in the adjoining table. The 
writers point out the general difficulty of compiling such a table owing to the 
lack of data on the subject and to the variation in crops and soils. They 
only put forward the present scheme as a rough approximation which may 
be used as a basis, subject to modification according to local requirement, and 
thus be substituted with advantage for the haphazard systems of valuation 
at present adopted. A distinction is made between the application of 
fertilizers to arable land and to grass land, for where there is always a 
crop on the land, as in the case of grass, the constituents of the manure are 
more fully retained than on arable land, and consequently compensation 
must be allowed to extend over a longer period. 

ig - Is the Principle of the Lime-Magnesia Batio a Hypothesis or a Proved 

Fact ? — X/DEW, O., in Landwirtschafiliche Jahthiicher, Vol. XI/VI, Part 5, pp. 733“752 

4-1 fig. Berlin, 1914. 

Considering the results of recent researches, Japanese in particular (i) 
and other negative results of Haselhoff (LandwirtschaftUche Jahrbuoher, 
1913, 609) the writer discusses the exceptions to his principle of the 
lime-magtiesia ratio, and draws the following conclusions: 

a) The principle of the lime-magnesia ratio is based on established 
facts, though some of the explanations offered should be considered as 
hypotheses. The experiments of several workers with water cultures, sand 
cultures and in open ground confirm this principle. 

b) The deviations found by other investigators can be attributed to 
disturbances of the soil caused by the addition of lime, or to badly made 
pot cultures, or even to not having observed the law of minimum in the 
manures used. 

c) The principle of the lime-magnesia ratio and the law of the 
minimum require the determination of the magnesium in the soil, which 
has not always be en done previously. A manurial dressing made in a 
rational manner on the results of the soil analysis is also of considerable 
importance to, live stock, since they require a forage rich in lime. 

20 - The Produiotioii of Available Phosphates by Furnace Treatment. — paynb, j. h., 

in The American Fertiliser, Vo!. XVT, No. 7, pp. 44-46, PMladdpMa, October 3,1914. 

During the past three or four years various processes have been devised 
for producing available phosphates by heat, but up to the present they have 
not been investigated scientifically. The writer has made a comparative 
examination and groups them as follows: a) processes by which phosphoric 
anhydride is volatilised with formation of a solution in water; i) processes 
in which the tricaldum phosphate is rendered soluble in citrate by calcina¬ 
tion with various reagents* 

^ B. Nov.'i§x4, N0..9S0.,; , ; ’• , 
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Volatilisation processes. — When mineral phosphates are heated to a 
sufficiently high temperature for a considerable time in the presence of an 
acid such as sSicic acid and a reducing agent like carbon, the whole of the 
phosphoric acid is volatilised and may be collected in an alkaline solution 
with formation of soluble phosphates. As internal combustion furnace^ 
are not yet capable of producing the required temperatures, it is necessary 
to use an electric furnace, so that the suitability of the method will depend 
on the cost of the hydro-electric energy. The product realised should 
contain not less than 30 to 50 per cent of phosphoric anhydride soluble in 
water. An industrial plant for carrying out this method has been recently 
established near Charlotte, N. C., United States. 

Calcination processes. — The first patent, already expired, was that 
of Dunne ( 17 . S. Patent No. 245 625, 1886) ; it consisted in the production 
of water- and citrate-soluble phosphates by heating the mineral almost to 
fusion point, with alkali or alkaline salts in the proportion of i to 2 parts 
to every 2 of phosphate. The salts used were either sodium sulphate 
alone or a mixture of this with potassium sulphate; coal was added to effect 
the decomposition of the sulphates. 

Another patent, also expired, is that of Day (U. S. Patent No. 542 080, 
1895) relating to a process for the production of citric-acid-soluble phos¬ 
phates by treatment of the phosphatic mineral in a furnace, below the 
partial fusing point, with a quantity of calcium carbonate equivalent to or 
greater than the proportion in bone phosphate. 

The Wiborgh Process (C 7 . S. Patent No. 601 089, 1898, which expires 
on March 22,1915) (i) produces a tetra-calcium sodium or potassium phos¬ 
phate {10 CaO. 2 Nag O.3 P2 Og), soluble in Wagner’s reagent, but insoluble 
in water, Wiborgh phosphate is produced by heating apatite to a red 
or yellow heat with substances containing sodium or potassium. The 
process differs from that of Dunne by the quantity of alkali used (from 
6 to 40 per cent, instead of 50 to 100 per cent.}. 

The Baskerville process (1898; resembles the Wiborgh process, and 
being anticipated by it, could not be patented. The Newberry and 
Pishburne patents (date of application October 24, 1908, 17 . 5 . Patent 
No. 978 193) and Connor’s patent (date of application October 14, 1908, 
TJ. S. Patent No. 931 846) are improvements of the Day process, since they 
;dve equally good results with less reagents at higher temperatures. In the 
Connor process 5 parts of phosphate are treated with one part of caustic 
soda and 2 parts of quicMime. In the Newberry process lime and al¬ 
kaline carbonate are used in about half the proportion used in the Connor 
process. 

After these patents there were a series of other patents dealing with 
calcination with alkaline or acid reagents at temperatures above a yellow- 
red heat. Omitting the use of acid reagents, it may be said that processes 

(1) Invented by J. P. Wiborgh, of the Stockhohn Technical College, in X890, and 
applied in Sweden to powdered apatite, 20 000 tons being produced yearly, (H. v, FBXt»ii2EN* 
Ndgra ord om Posfatmdustrien, pp. 30-31. Goteborg, 1912). {Edii 
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based on the use of lime or alkaline iluses tend to reduce the quantit3' 
of the reagents and to increase the temperature, following the application 
of a rotary cement furnace. In every case the resulting product is essen¬ 
tially the same as Wiborgh phosphate. 

The value of these products in practical agriculture depends; i) on 
their cost of production, which should be less than that of superphosphate ; 
2) on the percentage of available phosphate, which should be higher 
than in superphosphate; 3) on their stability and their suitability for 
mixing with other manures. The writer is of opinion that all this will be 
achieved in time, to the great advantage of industry as well as agriculture. 
Except for improvements which cannot be foreseen, there is no reason 
to believe that the production of these manures can be monopolised, and 
their use is limited by their alkaline nature (they cannot be used with am¬ 
monium sulphate). Thus there will be an increasing tendency to distinguish 
the manures into two groups , acid and alkaline, each having its special 
field of action. 

The calculated cost of production of a product by the Wiborgh process 
will eventually be $7.13 per ton of product containing 30 per cent of avail¬ 
able phosphoric anhydride, t, e., about 24 cents (is) per unit of available 
phosphoric acid. This is assuming the process is carried out at the mine 
with natural 70 per cent phosphate costing $ 3.50 per ton. If the process is 
carried out in a manure factory (under the conditions of the United States) 
the cost will be about 29 cents per unit. 

21 - Further Information on the New Potash Deposits in Spain, (i) — i. DiREca6N 

General de Agricultora, Minas y Montes. Priucipales disposiciones publicadas en 
la Gaceta de Madrid ” refereiites a los servicios de Agricultura. i® de Octubre, Real 
Decreto del Ministerio de Fomento relative a la exclusion temporal o defiuitiva del 
derecho pdblico de registro de terrenes francos, que designe este Ministerio, al objeto 
de iavestigar, descubrir y, en su caso, aprovechar criaderos de substancias niinerales que 
puedau servir comc» abonos agiicolas o materia prima para la fabricacidn de los mis- 
smos. Boletin de Agrirndtidra Ticnica y Economica, Year 6, No. 70, pp. 858-862. 3VEa- 
drid, October 31, 1914. — II. Hurst, C. B. (V. S. Consul General, Barreioua). Potash 
Deposits in Spain. — Daily Consular and Trade Reports, Yeox 17, No. 261, pp. 615-617. 
Washington, November 6, 1914. — Ill. K.K. Generalkonsulat, Baicelona. Kalisalzlager 
in Katalonien. — Das Handelsmuseum, Vol. 29, No. 48, p, 542. Vienna, Novem¬ 
ber 26, 19x4. 

I. — Pending the approval of the projected law presented on the 
1st of July last and favourably received by the Spanish Congress and 
Senate, and in consideration of the discoveries made not only in Catalonia, 
but also in Santander, and of the new investigations in the Asturias, in 
Andalusia and in other regions, the Ministry of Fomento '' published on 
the 1st of October a Royal Decree reserving to the State the right of 
suspending, temporarily or permanently, the concessions of land that the 
Ministry intends to submit to investigation, and possibly also to exploit, 
for the production of minerals for use as artificial manures or for their manu- 

[Ed.\ 


(i) See B. Nov. 1914, No. 983* 
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facture (Ait. i). The Geological Institute of Spain is authorised to indic¬ 
ate the lands which should be reserved for these investigations. The 
work will be carried out by special technical bureaus under the direction 
of the Institute and under the control of the technical corps of the State, 
The lands will be reserved for the state in three ways: i) provisionally 
for preliminary studies; 2) temporarily for complete researches; 3) per¬ 
manently for exploitation (Art. 6.). If the investigations directed by the 
Geological Institute lead to the discovery of the minerals in question or 
indicate their existence, the temporary reserve will be transformed into 
permanent reserve after the approbation of the Council of Mines (Art, 10). 
Further, the State has the power to alienate, sublet, or exploit for its own 
use, the deposits reserved in accordance with the mining laws in force 
in the districts where they are published. The mining engineers attached 
to the above-mentioned special bureaus will have the right to a special 
premium on the value of the deposits discovered, at the rate of i per cent 
for a valuation below 5 million pesetas {£200 000); 0.75 per cent for a valu¬ 
ation between i and 5 million pesetas, 0.5 per cent for a valuation above 
5 million pesetas. For the present the State reserves temporarily the lands 
of the provinces of Barcelona and I^rida in which the Geological Institute 
has made search for potash salts ; and also the lands enclosed in the peri¬ 
meter traced by the coromunes of Isona, Balaguer, Tarrega, Igualada, 
Manresa, Vich and Berga (Art. 13). Further the right of extraction 
of potash salts will be suspended in cases in which they occur in concessions 
granted for other minerals. Finally, the Geological Institute will proceed 
immediately to make a detailed study of the land within the above-men¬ 
tioned perimeter and submit to the Spanish Government the project and 
estimates relating to these researches ; it shall also issue forthwith an of¬ 
ficial report on the works carried out and the results obtained. 

II. — The Consul-general of the United States at Barcelona, in his 
report on the situation of the deposits of potash salts already discovered, 
believes that it will shortly be possible to place a certain quantity of 
potash salts on the market for local consumption ; but no conclusions can 
be made regarding tbe possibility of a regtilar exportation. 

III. — The Austro-Hungarian Consul-general at Barcelona has also 
made a report on the potash deposits of Catalonia, in which he gives the 
detaik on the present state of the concessions. Whilst a Spanish-Swiss' 
syndicate (including the " Sociedad Anonima Cros ”, which manufactures 
chemical manures at Barcelona), the Sociedad Electro-quimfca de FHx 
and a German company connected with the German Potash Syndicate 
are at present engaged in technical and geological researches on the lands, 
the Franco-Spanish^ group Macar (Bordeaux) and Viader (Barcelona), 
which has already discovered deposits, has formed a company for exploita- 
uon and has already commenced operations. In any case the demands 
for concessions are as follows : Macar and Viader for 19 848 acres; S4 Veif’^ 
dagner for the Spamsh-Swiss group for 91474 acres; the German company 
for 99 000 acres adjacent to the Macar and Viader concession ; the Spanish 
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subjects RipoU Furtimo for.50 144 acres ; and Marinello for 18 731 acres ; 
making a total of about 280 000 acres. 

In the opinion of a French technical expert, the new Spanish deposits 
compare in richness and quality with the best German deposits, and have 
the additional advantage of being more easily accessible. Up to the present 
Spain has imported an average of more than 30 million pesetas (£i 200 000) 
worth of chemical manures annually. 

22 - The Conversion of Grape Pomace into Manure. — roos. i,., in he Ptogrh 

Agrtcole et Viitcole, Year 31, No. 44, po. 441-442. Montpellier, November i, 1914. 

Ordinary grape pomace contains a considerable proportion of fertil¬ 
ising substances (i), but these are not available to plants on account of 
the acidity of the pomace. The treatment proposed consists in destroy¬ 
ing this acidity and at the same time enriching the mass in fertilising 
matter. 

A roughly weighed quantity of the pomace is spread on selected ground 
in a lightly pressed layer 8 to 10 in.deep ; if re-extracted pomace is used , it 
is left to drip for 36 or 48 hours before spreading. The surface is then 
sprinkled with 4 per cent of basic slag (containing 15 per cent phosphoric 
acid and 50 per cent lime); or 2 per cent of ordinary slaked lime with 
2 per cent of precipitated phosphate (containing 30 per cent phosphoric 
anhydride); or an equivalent quantity of ground natural phosphate; 
finally 2 per cent of sulphate of potash, which may be reduced to 1.5 or 
even i per cent if the pomace is not too exhausted, is spread over the mix¬ 
ture. In another vessel an artificial liquid manure is made as follows: 
water 10 gallons, quicklime 1 lb., sulphate of ammonia 2 34 ^bs.; the qtiick- 
lime is first slaked with a little water and made into a milk with the rest 
of the water, then the sulphate of ammonia is added and the liquid stirred 
vigorously for 15 minutes until the salt is completely dissolved. If the 
pomace is pressed and has not been re-extracted it is better to double the 
quantity of water. The first layer of pomace is watered copiously with 
about 7 gallons of the artificial liquid manure per sq. yard, and with double 
the quantity if the pomace is pressed and the liquid is at half strength. 
The operation is repeated as often as desired, taking care to cover the last 
h.jtx with 2 to 4 inches of earth. At the end of a short time a very active 
fermentation sets in, which is allowed to continue for three weefe. The 
heap is then opened up and remade 6 ft. away. The fermentation 
begins again, but less actively, and the pomace become very friable. When 
ready for use it is again turned over to facilitate thorough mixing. 

(i) According to Muntz and GmARU (I^es Engrais, I, 53 S, Stii edition), the percentage 
composition of ordinary pomace with ® 3 its weight of water is as follows: 


Nitrogen. 

I. 

. i.ii 

II. 

1.22 

III. 

2.30 

IV. 

o.Si 

Phosphoric anhydride . . 

. 0.25 

<>*33 

0.25 

0,28 

Potash. 

. 0.90 

1.63 

0.S6 

0,20 


The last sample was taken from a re-extracted pomace. {Md.). 
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Applied at the rate of 6 % lbs. per vine (planted 45 ft, apart) it acts 
as a complete manure assimilable in all soils, since it contains sufficient 
alkalinity for good nitrification. 

BlBUOGRAPmCAl NOTE. 

23 - Van der Daat, F. J. (Director of the Department of Agriculture, Costa-Rica). — - 
Los aibonos en Cetsiro AmMca. (Xklaiiures in Central America). San Jos^ de Coi>ta Eica, 
Imprentay Litografia del Comerdo, 1914 (i vol, large 8vo, pp. 53 + 3 diagr.). 
Chapters I to V deal with the principles of rational manuring and in 
a detailed manner with the conditions of the tropical soils of Central Ame¬ 
rica. Chapter VI gives the results obtained in these regions with chemical 
manures, especially in plantations of cofiee, sugarcane, tobacco, bananas 
and cacao, on cereal crops (hill rice and maize), on hoed crops papas'’ 
and “ yuca in fruit plantations (citrus), and on pastures. 

The writer concludes by stating that all the lands of Central America 
require manuring to a considerable extent. Existing plantations require 
manures to restore their normal fertility and virgin productivity. They 
are also required in new plantarions to maintain their present fertility tux- 
diminished, since in this matter also prevention is better than cure (i). 
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24 - Methods ol Estimation ot Carhohydrates. Ill: The Cnprie Redueii^ Power of 

the Pentoses Xylose and Aiahinose. (2).—daisb, a. j. (Rotbamsted Experimental 

Station) in The Journal of Agricultural SoiencCy Vol VI, Bart 3, pp, 255-^62. 

Cambridge, September 1914. 

In the scheme of anal3rsis of plant extracts described in former 
papers, before it is possible to calculate the proportion of dextrose 
and laevulose an allowance must be made for the pentoses present; it there¬ 
fore became necessary to ascertain the exact value of the cupric reducing 
power of these sugars under the standard conditions adopted. Values of 
cupric reducing power of xylose and arabinose have already been given by 
other workers, but as they were obtained under conditions different from 
the standard ones mentioned above, it became necessary to make a fresh 
series of deteT]nmations. Xylose and arabinose being the only pentoses 
which are at all readily obtainable, attention was limited to these, and their 
reducing powers proved to be almost identical and to differ only very slightly 
from that of dextrose. For practical purposes, when worldng with un¬ 
known pentoses in plant extracts, it is probable that no very large error 
will be incurred by taking the average value for arabinose and xylose m 
calculating the amount of total pentoses present. 


25 - The Urease Oontent of Certain Mian Seeds.— annett, h. e., in m Bme* 
mical Journal, Vd. VUI, No. 5, PP. 449-452. Cambridge, October 1914. 

Since soy beans have been used as a source of urease for estimating 
urea, it was thought desirable to test the urease activity of different varie¬ 
ties of soy beans as well as other seeds. The tests were made by extract¬ 
ing the powdered seed in distilled water in the presence of toluene and 


(1) See: B, Sept 1913, No. 1278; B. Jan. 1914, No. ii. 

(2) See dso B, Jam 1914, No. 22; Dec. 1914, No. noo. 


(M), , 

mAr : 



AGKICULYUiRAL BOTANY - CHYmSTRY AXI) PHYSIOI.OGY OP PI^ANTS 57 


estimating the ammonium carbonate produced from a one per cent solu¬ 
tion of urea when treated with extract. The ammonia is estimated by 

titration with — hydrochloric acid. 

lO 

It was found that urease was present in the following seeds: soy 
bean yellow, so^^ bean spotted, soy bean chocolate, soy bean common, 
soy bean black, sword bean {Canavalio ensijormis) both American and 
Indian, Urana lohata, Dolichos biflora, castor bean (Ricinus communis). 
The sword bean contained the greatest quantity of urease, about 3 to 4 
times the amount in soy beans. 

The absence of urease was indicated in the following seeds : French 
beans {Phaseolus vulgaris), velvet beans {Mucuna pruriens), Sona mung 
{Phaseolus radiatus), Sida sp. (Burma), Sida cordifolia, white til (Se- 
samum mdicum), black til (S. indicum), Phaseolus mungo, cowpea [Vigna 
catjang), white mustard {Brassica campestris var. sarson), red mustard 
{Brassica campestris var. dichotoma), Niger {Guizotia ahysssinica), Taramira 
{Eruca sativa), sweet pea {Lathyrus sativus), Sida spinosa, rice [Oryza 
sativa), Cowa {Setaria italicd), peas' (Pisum arvense), gram {Cicer arie- 
tinuni ). 

26 - The Influence of Zine Vessels in Culture Experiments, (i) — Ohedroiz, k., m 

Selskoie Khosiaistvo i Lessovodsivo (Agriculture and Forestry), Year 74, No. 245, pp. 625- 

627. Petrograd, August i, 1914. 

Experiments carried out during three years show that sulphate and 
chloride of zinc have almost similar effects on the growth of mustard. 
The action of zinc on barley differs from that on mustard. Experiments 
carried out with vessels 8x8 in., each containing 5 kg. (ii lbs.) of dry 
soil gave the following results : 

Average yield 

Barley, of each vessel 

gms. 

70.P 

04 - 05 .^ 

40.9- -42.7 

40.9- 42.7 
20.8-10,^ 

i. 5 ~i .7 
0-0 

Average yield 

Mxtst&fd, of vessel 

gtas. 

25.5 

30 . 1 —S 0.6 

18.3— 18.8 

11.4— 13.X 
2.r—1,6 

0—0 


Without 2ine 
With 0.0005 
» 0.0025 

» 0.005 ■ 

« o.oi 
» 0.03 


Without zinc. . . 
With 0.0005 zinc 
» 0.005 . • • 

» O.OI . . . 

n 0.03 

» 0.04 . . 

» 0.05 


(Ed.) 


(i) See also B. June 1914, No. 508, 

















58 AORlCTJI,TUI!AI, BOTAKY - CHEMISTRY AND PHYSIOLOGY OF PLANTS 


This table shows that whilst with 0.02 zinc the growth of mttstard 
ceases, bailey gives a relatively good yield. Also, zinc in very small quanti¬ 
ties has a depressing effect on the jdeld of barley, whilst on mustard 
it has a stimulating effect. 

A long series of experiments with zinc vessels has shown that red 
clover {Trifolium fratense) grown in acid soils loses its germinating power 
ox grows very badly in the third year. Three years^ experiments with 
zinc and ebonite vessels containing soils with and without acid reaction, 
manured and unmanured, with and without carbonate of lime, have shown 
that the injurious action of zinc vessels on the growth of clover is apparent 
in the second year and much greater in the third year, and that it is in¬ 
creased by the acidity of the sod. 

27 ~ Studies on the Transpirii^ Power of Plants as indicated by the Method of 

Standardised Hygrometric Paper. — bakke, a. e , in The journal of Ecology, voi. ri. 

No. 3 » PP- 145-173. Cambridge, September 1914. 

These experiments illustrate the value of the well-known cobalt paper 
method of Stahl as means of comparing the trasnpiring power of a leaf 
surface with the power of a free water surface to give off water by eva¬ 
poration. 

To avoid some of the difficulties arising from the use of the free water 
surface, Harvey made use of saturated blotting paper as standard evapo¬ 
rating surface. 

The ratio of the time required for colour change of the hygrometric 
paper over the standard water surface, to the corresponding time required 
for the same change when the paper is applied to the plant surface, has 
been termed by Livingston the index of transpiring power. The means of 
determining tMs ratio enables the subject of xeroph^ism in leaves to be 
studied quantitatively. 

With a view to dispensing with the standard surface of evaporation, 
the relation between the air temperature and rate of transpiration was de¬ 
termined. Although this relation was found to be similar to that between 
temperature and the vapour pressure of water, it requires more accurate 
determination before actual standardisation of the test paper is possible. 

By means of this method the following studies on transpiratioax were 
conducted: i) daily progress of foliar transpiring power; 2) relation of 
position upon the plant and age of leaves to their transpiring power ; 
3) relation of diurnal to nocturnal foliar transpiring power; 4) transpiring 
power as an index of xerophytism or of mesopbytism; 5) transiting 
power of floral parts; 6) relation of foliar transpiring power to the pheno¬ 
menon of wilting; 7) transpiring power as an index of drought resistance. 

The data obtained in these studies show that: i) the index of transpir¬ 
ing power remains approximately constant and at low value during the 
night, but suddenly inareases at sunrise, reaching a maximum before the 
occurrence of the dailymaximum of temperature or of evaporation, and then 
falls to the night value; z) the transpiring power of the leaves of a given 
plant gradually increases as the position of the leaves is further from the 
ground^ up to a certain maximum, then it decreases towards the leaves of the 
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crown ; 3) the more xerophilous forms generally possess lower diurnal than 
nocturnal transpiring power and the more mesophilous plants are cha¬ 
racterised by greater diurnal than nocturnal power to give oS water; 
4) plants growing under more and under less arid conditions of the soil and 
air show differences in transpiring power, suggesting that the same species 
may possess quite different indices when grown under moist conditions 
than when grown under dry conditions; 5) resistance to transpiration 
increases at wilting, and incipient drying before wilting occurs also pro¬ 
duces increased resistance. 

It is suggested that the ecological classification of plants should be de¬ 
termined quantitatively by reference to the average index of transpiring 
power of the particular plant, and that this method could be applied to the 
agricultural problem of determining the relative drought resistance of differ¬ 
ent crops and of different strains of crops. It appears also that the foliar 
transpiring power is characteristic for any given plant, and it may there¬ 
fore prove useful in predicting the need of irrigation long before the occur¬ 
rence of any wilting. 

28 On the Galciphohe Nature of Lupins and their Unsuitability to Heaviy Soils.— 

Cauda, Adoixo, id Le Siaziom bpenmentah agranc ifaUane, Vol XI^VII, Part 8, 
pp 627-632 

Agriculturists have agreed in regarding the lupin as a plant avoiding 
calcareous soil and which does not grow well on clay. If this idea is gener¬ 
ally correct, it has nevertheless no absolute truth, as has been shown by 
the results of pot experiments carried out by the writer at the Agriculture 
Station of Halle a/S. To every pot containing 2 kg. of soil (humous day 
with I per cent, of carbonates) from the Ivauchstadt experimental 
farm, w^ere added respectively the following compounds, caldum carbonate 
(2 and 10 per cent), calcium oxide (2 per cent), monocaldc phosphate 
(5 per cent), precipitated phosphate (5 percent.). After three days' repeated 
mixing, he sowed in the soil (January 30,1911) Luptmis the variety 

considered to be the most susceptible to the presence of lime. When re¬ 
quired, the pots were uniformly watered with distilled w ater. 

Already on February 16, the injurious effects ot monocalcic phosphate 
and precipitated phosphates w ere clearly seen ; for while the seedlings in 
the control pots and in those which had received 2 and 10 per cent of 
calcium carbonate, were 8 to 10 cm. high, and those which had received 2 per 
cent calcium oxide had reached a height of 6 to 8 cm. the seedlings 
in the receptades containing 5 per cent, of mono-caldc phosphate were 
2 cm, high at the most, and those with 5 percent of predpitatedphosphate 
from 2 to 4 cm. 

The differences continued, though they were less marked, and on Feb¬ 
ruary 22, when the plants were gathered, the following data were 
obtained. These agree with the preceding observations. 
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1 Shoots 

Roots 


1 flesh 

1 dry 

fresh 

dry 


gms. 

gms. 

gms. 

gms. 

Control.•. . . . . 

17.72 

I.4I 

2,07 

0.21 

With 2 per cent calcium carbonate . . . 

18.47 

1.39 

1.96 

0.18 

With 10 per cent calcium carbonate . . 

17,85 

1.50 

1.83 

0,22 

With 2 per cent calcium oxide . . . 

16.81 

1.47 

1.48 

0.17 

With 5 per cent monocalcic phosphate 

11.44 

1.42 

0.95 

0.13 

With 5 per cent precipitated phoshate . 

14.60 

1.49 

2.29 

0.16 


It may thus be deduced that lupins grown under the above-mentioned 
conditions do not snfier from the presence of lo per cent of calcium 
carbonate, and Jthat the injurious efiect of calcium oxide and monocalcic 
phosphate was due to the respective basic and acid action of these 
compounds, rather than to the lime. 

The w'riter made a second series of experiments using various kinds 
of soil: 

а) Soil from lyauchstadt. 

б) Tight soil from a rice-field, free from Ume (Lomellina). 

c) Very calcareous soil from a vineyard (Tanghe). 

He measured the height attained by the seedlings al^ut a month after 
soxivung in the different pots and found that calcium oxide (2 per cent) 
alone was injurious, and that the harmful effects of calcium oxide and 
monocalcic phosphate were neutralized if these compounds were used in 
the proportion of 2 per cent of each. Calcium oxide (2 per cent) also 
showed a retarding action, even in the presence of calcium carbonate 
(2 per cent). The best development was obtained with monocalcic phos¬ 
phate (2 per cent) combined with, calcium carbonate (2 per cent). The 
most harmful effect was produced by calcium oxide (1.5 per cent) mixed 
with potassium chloride (i per cent). Monocalcic phosphate (2 per cent) 
applied at the same time as potassium chloride (i per cent) was less 
harmful. 

The Hme of the vineyard soil had no perceptible effect upon the growth 
of the lupins, vrhich attained the same development when planted in it 
as in TauchstMt soil (compact) or rice-field soil (light). 

These experiments, which only deal with the first developmental period 
of the lupin, agree with the experiments lately made on the infl[uence of 
Hme by Br. Heihze at the Tauchstadt experimental farm. The dissimilar 
results obtained by other investigators who used sandy and heavy soils 
may perhaps be attributable to the fact that the injurious effect of calcium 
compounds is most marked in sudi soils. 

The lupin also grows well in heavy soil, and, in the presence of stdtable 
nutriment and of the necessary micro-organisms, gives the largest crops# 





PLANT BREEDING 


6l 


such as those obtained in the open at Lauchstadt with the blue lupin used 
for green manure. 

It should therefore be observed that absence of lime is a less important 
factor in growing lupins than good preparation of the soil and its adapta¬ 
tion to the requirements of the plant by means of repeated cultivation 
and inoculation, when necessary, with bacteria. 

Results.'- The yellow lupin grown (in pots) in the TauchstMt soil, a day 
rich in humus, stood during its first vegetative stages lo per cent of calcium 
carbonate, but was injured by the presence of caldum oxide (2 per cent), 
monocaldc phosphate (5 per cent) and precipitated phosphate (5 per cent). 
The injurious action of monocalcic phosphate is totally removed by the 
addition of caldum carbonate, and partially neutralised by potassium 
chloride, so that it should be attributed not to the calcium but to the 
concentration of the hydrogen ions in the monobasic phosphate. 

Good crops of lupins can be obtained on heavy soil. 

29 - Selection and Variety Wheat Trials at the Rntherglen Experiment Farm, 

Victoria, Australia. — Richaiidson, a. E. V., in The journal of the Department of 

Agriculture of Victoria^ Vol. XII, Part 5, pp. 297 - 299 - Melbourne, May 1914. 

A set of variety and selection tests were conducted at the Rntherglen 
Experiment Farm with the object of testing the suitability of different 
varieties of wheat to the conditions of the North East of the State of Vic¬ 
toria and to gauge their yielding capacity when sown under similar con¬ 
ditions. In the scheme of improvement by selection, four sets of plots are 
used: stud plots, selection plots, seed plots, and bulk plots. In the stud 
rows pure selected types of wheats derived originally from pure lines are 
grown each year. The selection plots are one-twentieth of an acre each in 
area, and originated in the first place from selected pure strains in the stud 
rows. From each of these selection plots sufficient graded seed from the 
best heads of the best plants is raised each season to sow a similar 
plot the following year. The rest of the selection plot is harvested to 
provide for the seed plot. In its turn, the seed plot provides seed for the 
bulk plots, the seed of which is distributed amongst farmers. Besides 
providing for gradual improvement of the bulk seed by repeated selection 
of the seed in the selection plots, the system of plots is used as a com¬ 
petitive ground for the ultimate choice of the most prolific t3rpes of 
wheat. 

In 1913, in the selection plots, twenty-eight varieties were sown, and 
three check plots of Federation. The results are shown in Table I. 

The variety trials consisted of twenty-two plots each of 0.45 acre in 
area. As far as possible each set of plots was treated precisely alike. The 
yields from the variety plots are shown in Table II. 

A comparison between the two tables shows a marked difference 
in yield in favour of the selected plots, ranging from a minimum increase 
of 3 bushels 48 lbs. in the case of White Tuscan to a maximum increase of 
12 bushels 54 lbs. in the case of Gluyas; the average increase amounts 
to 8 budiels 10 lbs. per acre. The tables show that the responsiveness of 
different varieties to selection varies considerably. The possibility of 
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Tabee I. — Yields of selection plots, Rutherglen, 191 

: 3 - 

Vasiety 

1 

Yield per acre 

Variety ! 

.1 

Yield per acte 


bus. lb. 


bus. lb. 

FedexatioB. 

34 0 

Firbank.. 

23 47 

YandiUa King.. 

35 22 

Thew . 

28 40 

Genoa . 

26 48 

Bimyip. 

29 21 

American 8. 

34 26 

College Eclipse. 

37 31 

Ht^enot .... . 1 

24 33 

Gluyas. 

29 26 

Bart’s Imperial . . i 

29 40 

King’s Early. 

36 7 

Zealand Blue ... | 

30 0 

Commonwealth. 

30 18 

Marshall’s No. 3 * * * 1 

31 21 

Currawa .... * • • . 

30 35 

Trinmph. . j 

32 18 

Clevdand.... % , . . 

29 43 

White Tuscan .... 

28 21 

Gamma . ... 

27 32 

Federation (3rd Seln.). . . . 

36 32 

Jonathan. 

24 25 

Bobs. 

n 37 

White Fife . . ... 

22 . 46 

Warren , . . . , * . 

29 8 

Minnesota 163 . 

20 28 

Bayah . 

30 53 

Purple Straw . 

26 8 . 

Viking . 

31 52 

Federation . 

I 

1 33 40 

1 

Table II. — j 

Rmidts of variety tests, Rutherglen, 1913. 

Tariety 

1 

i 

j Yield per acre 

!» 

li Variety 

M 

Yield per acre 


bus. lb. 

II 

|| 

bus. ib. 

Federation . 

1 29 11 

j Bobs . 

17 ‘ 40 

YandillaKing. 

28 47 

! Warren . 

18 31 

Genoa. . 

19 41 

1 Bayah . . 

23 4 

American 8 . 

23 7 

Viking . . 

21 38 

Huguenot , .,. 

12 0 

Firbank . . 

17 0 

Dart’s Imperial . 

25 14 

Thew . 

21 44 

Zealand Blue . 

21 24 

Bunyip . 

23 36 

Marshairs No. 3 . 

26 40 

College Eclipse . 

27 2 

teumpli. ^ . 

23 4 

Gluyas . 

16 42 

White Tuscan ..... 

M 33 

King’s Early . 

22 7 

Federation .. 

j 

28 4 

Federation. 

26 31 
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improvement by selection varies thus with the variety. This is confirmed , 
by the results of a special set of plots designed to test the normal range of 
variation from year to year of four standard varieties of wheat. 

30 - The Inheritance of Endosperm Texture in Sweet X Waxy Hybrids of Maize. 

— Collins, G. N., and Kempton, J . H., in The American Naturalist, Vol, XLVIII, 
No. 574. pp. 584-595. L-iJacaster, Pa, October 1914. 

It has previously been shown that the result of crossing varieties of 
maize having sweet and waxy endosperm was the production of seeds with 
a horny endosperm resembling that of ordinary field varieties. This work 
has now been carried to the F3 generation. 

In the F2 generation three kinds of endosperm reappeared in the 
proportion of 9 homy, 4 sweet and 3 wa:^. The results of the P3 genera¬ 
tion were in accordance with Mendelian expectation. Seventeen self- 
pollinated ears were secured from plants grown from sweet seeds. All the 
seeds of these ears were sweet, with the exception of one waxy seed, which 
was also coloured and since it occurred on an ear from a white seed it may 
reasonably be ascribed to foreign pollen. 

Of the three types of all waxy hybrids in F2 one of them should breed 
true to type and the other two should give rise to both waxy and sweet 
in ratio of 3:1. The actual trial gave 18 ears showing both waxy and 
sweet seeds and of the 3 154 seeds on these, 803 were sweet, thus giving a 
deviation from the expected result of less than 2 per cent. 

The sweet seeds occurring on ears grown from waxy seeds constitute a 
new type of sweet seed represented gametically asS X S X, distinct from the 
original parental form (SS). These are being planted separately for com¬ 
parison with the ordinary sweet seeds occurring on ears having homy 
and sweet seeds together. 

Considering the progeny of the horny seed, 30 ears were secured from 
such seeds, and are classed as follows: i all homy, 5 with homy and sweet 
seeds, 3 with horny and waxy seeds, 19 with horny, sweet and waxy 
seeds and 2 all sweet. The expectation is i all homy, 2 with homy and 
sweet, 2 horny and waxy and 4 with homy, sweet and waxy. The appearance 
of 2 all sweet ears may be explained on the assumption that seeds classed as 
homy in 1912 were in reality sweet. Further, they were only distinguished 
by their wrinMedness and not as a result of microscopic examination of the 
starch. The remaining 28 ears are considered to be distributed among the 
3 classes in reasonably close agreement to the expected. In analysing the 
ratios in the difierent classes, the proportion of sweet seeds is too low and 
the percentage of waxy and homy seeds is consequently too high. It 
is suggested that the deficiency of the sweet class may result from a failure 
of some sweet seeds to develop a wrinkled exterior ratherthanfrom any irre¬ 
gularities in segregation. 

31 - A New Hybrid Poplar. — henry, a., in The Gardener*s Chrmide, Vol. LVI, 

No. 1451, pp. 257-258 + 2 figs. London, October 17, 1914. 

It has previously been shown that the great vigour of the Hunting¬ 
don Him, l/ucombe Oak and Black Italian Poplar is due to the fact that 
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these trees ate Fi hybrids. Other valuable first generation hybrids are 
the London Plane, Common Lime and Cricket-bat Willow. These species 
have been produced by natural cross-fertilisation between trees of differ¬ 
ent species, and these facts suggested to the writer the great possibilities 
in making artificial crosses between other species of timber trees. 

Several promising hybrids have been obtained, of which those between 
poplar species have made most advance. A female Carolina poplar (P. an- 
gulata) was crossed with the pollen of P. trichocarpa at Kew, in 1912. 
Four seedlings were obtained the same year and reached about 2 inches 
in height by the end of October. They grew remarkably during 1913, 
attaining a height of 3 ft. 6 in, 3 ft. i in, and 2 ft. ii in. Two of them were 
checked by transplanting during the winter and the two remaining grew 
to a height of 7 ft. 6 in. and 10 ft. i in. respectively during this year. 

One of these hybrids, known as Fop-idus genema, is also remarkable for 
its handsome appearance, having beautiful large leaves with conspicuous 
red veins. It promises to rival, if not excel, the remarkable hybrids at 
Metz, P. eugenia and P. wbusia. 

32 - Hypothesis to account for the Abnormal Citrus Hybrids in Swingle’s Expe¬ 
riments. — ‘ Hagedoorn, a. C., and Hagedoorn, A. I#., in The American Naiutalistf 

Vol. Xl/Vni, No. 571, pp. 446-448. I^ancaster, Pa., July 1914. 

In cross-breeding experiments with different forms of Citrus, Swingle 
found that, though the parental types appeared to breed true, the Fi ge¬ 
neration in all cases consisted of many different types, each of which only 
reproduced its own form when self-fertilized. 

The winters offer the following explanation of these facts. The occur¬ 
rence of multiform types in the Fi generation implies a heterozygous con¬ 
dition of the parents. Considering the tendency for the production of adven¬ 
titious embryos in^ Citrus and the consequent self-sterility, it is very 
probable that the seeds normally produced by the trees used in these 
experiments originated asexually as buds and therefore reproduced their 
parental forms, thus masking their heterozygous mndition. Similarly the Fj 
hybrids vrould be self-sterile and their heterozygous condition would not 
appear in their asexually produced offspiii^. 

33 - On the Anthesis of Some Vi^eties of Spi^g Wheat. — Gitkova, n., in Giurmi 

OpyinoiA^rommyi {Jmsmal of iSsperitnental AgrictUture), Year 15, VoL 3, pp. 155-176.' 

Petrograd, 19x4. 

At the Saratoff Experiment Station the Poltavka, Russak and Belo- 
tourka types of spring wheat were experimented upon in 1912. These 
wheats are the most widely spread in the South-East of Russia and belong 
to the, botanical forms Lutescens, Erythrospermum and Hordeiform. 
In 1913 observations were made on the same types of wheat and on a new 
spmes of Turkestan wheat belonging to the botanical iormGraecum, which, 
for the characters of the ear (especially of the cuticle) was divided into two 
breeds: "'coarse Graecum*" and '"fine Graecum*\ Of each form, 10 
ears were subjected to observation. The observers relieved each other 
every two hours, from 3 a.m. to 9 p.m. every day. 
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The results of the observations may be summarized as follows ; 

I, In 1912 flowering in the two forms Lutescens and Hordeiforme 
was most intense between 5 and 7 a.m., with a second maximum between 
5 and 6 p.m. 

The flowering of the Erythrospermum form continues throughout the 
whole day more or less equally. In 1913 all three forms flowered equally 
throughout the whole day. Hordeiforme deserves special attention. It 
is believed that it flowers also throughout the night, because at 2.45 a.m., 
before it was quite light, flowering spikelets could be seen. 

The duration of flowering was not the same in these two years. In 1912 
it was very short, the greater part of the ears having flowered after 3 days. 
In 1913 flowering lasted 6 days. These differences of duration, according 
to the writer, must be attributed to the meteorological conditions of the two 
years, which exerted their influence not only at the moment of flowering, 
but during the whole period of vegetation. In fact the summer of 1912 
was very warm and dry, while in 1913 it was mild and moist. 

The Graecum forms flowered very quickly; one half had flowered in 
three days. 

II. As in 1912, so in 1913 it was noticed that the three anthers do not 
all issue from the flower as they should do normally, but only two and 
sometimes only one. It was also noticed that sometimes a compression 
of the anther takes place, and that then it does not issue completely; 
the inner pale closes before the anther has freed itself. 

But the forms do not ah behave alike ; thus for instance while in 1912 
the greater part of the ears of the Erythrospermum form (61.5 per cent) 
flowered with the issue of only one anther, Lutescens flowered to a great 
extent (45.9 per cent) with the issue of all three anthers, and only 
in 14 per cent of the cases with only one anther. From the 1913 
observations it appears that fine Greacum gave the greatest proportion 
of flowers with only one anther out {39.3 per cent) ; the second place 
was occupied by Erythrospermum (14 per cent); the other forms flowered 
normally with the issue of three anthers. Comparing the results recorded 
in these two years with the two forms Lutescens and Erythrospermum it 
will be seen that meteorological conditions have an unequal effect on them. 
Thus in Lidescens the year 1913, which was favourable, did not alter notice¬ 
ably the ratio between the flowering with one, two or three anthers as 
compared with that of 1912. In Erythrospermum it was different, and 
the normal flowers with three anthers, which in 1912 were 3.7 per cent, 
became 32.2 per cent in 1913; the flowers with only one anther, which 
were 61.5 per cent in 1912, were reduced in 1913 to 14 per cent. It must 
be noted that the two forms Luiescem and Erythrospermum flowered on the 
same days in 1912 and in 1913, which signifies that they were iu the same 
conditions of climate; consequently the difference must be attributed only 
to their breed. 

The Greaecum forms differ very much from each other. The fine 
Graecum flowered most with the issue of only, one anther; the coai^ Grae- 
mm gave a ^eater number of normal flowers, namely with three anthers. 
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34 -* The Cultivation of Riee in Spain, — butler. E. J., in The Agricultural Journal 

of India, Vol. IX, Part IV, pp. 326-335. Calcutta, October 1914. 

Spain occupies the second place among the rice-growing countries of 
Europe, 96 000 acres being devoted to this crop, against 360 000 in Italy. 
One of the chief difiSculties in the way of an extension of the area is the 
existing prejudice based on the supposed danger of inducing malaria. 

The method of cultivation of this crop in Spain is characterised by 
its similarity to the methods in use in Asia, viz. the continuous cultivation 
on the same land and the transplanting of the seedlings, which is unknown 
elsewhere in Europe. The Asiatic method of transplantation combined 
with the scientific cultivation of the soil by modern implements and the 
use of artificial manures has brought rice cultivation in Valencia to a higher 
pitda of perfection than anywhere else in the world. This is supported 
by the figures (i) for the yield per acre in the most important countries, 
which show that the average 3deld in Spain (5700 lbs. per acre) is nearly 
twice that of Italy, more than twice that of Japan and about six times, 
that of India. 

35 - Most Suitable Varieties of Maize for Cbrowing in Montana* — wnsdN, m. l., 

in Montana Agricultural College Experiment Station, Circular 41, 74 pp. Bozeman Mon¬ 
tana, June 1914. , ' . , 

According to the results of experiments conducted by many farmers 
and of investigations made at the Montana Experiment Station, the writer 
recommends growing the following varieties : 

group: Early Flints ,—‘Dakota White Elint, Gehu Flint (yellow), 
Burleigh County Mixed, Early Square Mixed. This group originated in 
North Dakota and is derived from the old native maize : Mandan Indian 
. Com. It gave the highest yield of all the varieties tried in dry cultivation. 
It is the earliest and is very hardy; it stands hail well. 

2nd group: Early Dents. —* Brown County Dent (yellow), Bustler's 
White Dent, Scour Chief (bronze coloured). They ripen 10 to 15 da^fs 
later than those of the first group. 

^rd group: Semi-Dents. —Minnesota King (yellow), Minnesota No,. 23 
(white), North-Western Dent (red). These varieties are intermediate be¬ 
tween the flints and the dents, 

01 group: Late Flints. —• Triumph, Mercer, Smutnose, I/ongfellow 
(yellow), King Philip (red), Disco Amber (light red). They ripen only 
in the lowest valleys of the State. For the exceptional slenderness of 
the stalks and abundance of leaves this group is the most suitable for 
ensilage and for fodder. 

01 group : Late Dents. — The stalks grow to a height of 5 to 7 ft. 
The plants are, however, somewhat coarse and are therefore not so 
suitable for fodder and ensilage. 

In 1913 at the Wibaux Demonstration Farm the following yields of. 
grain per acre were obtaiaed from the various groups: 

(i) See Internaiioml Institute of Agriculture, Bulletin of Agr^cultural and Commercial 
Statistics, Voi, V, No, 3, p, 92. Rome, March, 1914, .~ 
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Bu^els 
per acre 

Early Flints 
Semi-Dents 
Early Dents 
I^te Flints 
Eate Dents 


42 

37 

32 

30 

28 


36 - Forage Crops for Semi-Arid Regions. — Scudder, h. d. (Agronomist, Oregon Expt forage 

station). — Oregon Agricultural College Experiment Staiion, Corvallis^ Bulletin No. 119 crops. 

188 pp. + 84 figs. Corvallis, 1914- meadows 

Alfalfa, — All the farmers who had grown alfalfa on the drylands pastores 
of Oregon did it to cut for hay, and sowed it broadcast, but they did not in 
all cases obtain favourable results. The writer advised sowing it in rows, 
and considering the promising results obtained, and the fact that where 
moisture is scarce plants while developing less in stalk and leaf produce 
an abundant crop of seed, the planting of alfalfa in rows for seed production 
was undertaken on the Experiment Stations and demonstration farms 
of the Columbia Basm and Central Oregon, as well as with cooperating 
farmers. The object aimed at was to secure a strain of alfalfa that would 
meet the following requirements; i) produce a seed crop quickly and 
mature it before the autumn frosts; 2) be su£6.ciently hardy at the high¬ 
est altitudes (from 2000 to 4000 feet (to withstand the cold with practi¬ 
cally no snow cover for protection; 3) be a vigorous rooter and resistant to 
drought; 4) produce an abundant crop of seed; 5) produce a reasonably 
good growth and quality of forage or hay. 

Alfalfa for the prokiction of seed, — Seed of the most promising vari¬ 
eties was obtained from different parts of the world and trials with them 
were started some years ago at the Corvallis Station. Both there and 
throughout the Columbia Basin and Central Oregon the best results from 
every point of view were obtained with the Baltic strain of common alfalfa. 

This strain properly cultivated will produce from 100 to 300 lbs. of 
seed per acre. Moreover this seed grown in the humid regions at lower 
elevations, such as in Western Oregon, will produce a far superior crop 
than seed grown in warmer climates and lower altitudes, such as in Cali¬ 
fornia, Kansas and Utah, and consequently commands a higher price. 

Where this strain of seed cannot be secured the Grimm is believed to be 
,the next best. 

The methods of cultivation recommended by the writer on the dry 
lands are as follows: 

After the grain harvest, the stubble is double disked, then ploughed 
deeply in the autumn. In spring, as early as possible, the ground is disked 
thoroughly and then kept well cultivated, mulched and dean of weeds until 
seeding time, which is about the middle of April in the Columbia Basin 
and about May 15 in Central Oregon. 

If the previous crop was a hoed one or field peas in rows, the ground 
need not be ploughed, but may be throroughly disked in the autumn and 
in the spring. Where the ground is unusually foul with weeds or where the 
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subsoil moisture supply is greatly reduced, the dry lauds should be summer 
fallowed prior to seeding alfalfa. 

On the dry-farming lands alfalfa should be sown in single drill 
rows 35 inches apart and just as thinly in the row as possible. The 
ordinary grain drill may be used with the extra parts called “ alfalfa redu¬ 
cing platesor wire riddles so as to reduce the amount of seed to two or 
three pounds per acre, and, with the best seed and the seed-bed in good 
condition, even a pound and a half will give an ample stand. One plant 
about every 8 inches in the row is about what is desired in the lo-inch 
rainfall belt. The seed should be put in not deeper than i 34 inches and 
then rolled or pressed. In all cases the rows should be seeded at right angles 
to the direction of the prevailing winds. After seeding, the ground may be 
harrowed as often as is necessary to maintain a good mulch and keep 
down the weeds. When the plants are 2 to 3 inches high they should be 
cross-harrowed severely or even disked crosswise until the stand is reduced 
to one plant every 12 to 18 inches in the row. This practice is indispens¬ 
able to give the plants ample room on all sides to produce seeds, and it 
cannot be successfully carried out when the crop is 3 or 4 months old, 
because the roots by that time are so thick and tough that a disk or plow 
would not cut them. It is the writer's belief that the thickness of the stand 
on the Eastern Oregon dry lands has more to do with pollination than any 
other factor. In summer when the plants are in full bloom, evaporation 
is intense and the crowded plants become more or less flaccid of tissue, 
and this seems to have an effect upon the delicate blossom and its 
pollinizing mechanism (i). The writer tried to favour pollination by ‘‘ tripp¬ 
ing ” the blossoms by running crosswise over the rows a light wooden roller, 
but with no great success, which he explained-by the fact that the blossoms 
are in all stages of development at any given time and only a few of them 
are just at the point for successful tripping ”. 

The writer does not believe that planting the seed in hills 3 feet or 
more apart each way would be advisable. It would be more expensive 
and difficult, the effect upon fertility would probably be less and harvesting 
would be harder. 

Ordinarily three or four harrowings, followed by two or three cultiva¬ 
tions with a corn cultivator, will be sufficient to maintain a mulch and 
destroy the weeds. The alfalfa should be clipped whenever weeds outgrow 
it, or begin to ripen seed, or if mildew or other disease appears (hitherto 
no sort of pest has ever been reported on alfalfa in Eastern Oregon). 
It should also be clipped whenever it begins to blossom, as the formation 
of seed during the first year would weaken the development of the plant. 
The plant should be allowed to make a growth of 5 to 6 inches before the 
winter. The occurrence of dodder must be prevented by the usual means. 

During the second year the crop should be disked once or twice cross¬ 
wise early in the spring. Eater it may he cultivated with a harrow and still 
later with a shovd cultivator. 


(i) See B. Oct. 1914, No. 894. 
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In regions where the rainfall is scanty and the growing season short, 
the seed crop should be made from the first cutting. Under more favourable 
conditions a clipping of the crop should be made when it is 6 to 8 inches 
high and the second cut left for seed, when ah the plants wih blossom at 
the same time and mature the seed more uniformly. 

Alfalfa for hay. — Where it is desired to grow alfalfa as a hay crop, 
it ma3’ be seeded more thickly in the row, 3 lbs. per acre being ample. No 
thinning should be done. In districts where the rainfall is 18 inches or 
more, the rows may be made at 28 or even 21 inches apart, or double-drih 
rows 28 inches apart may be sown. In other respects the same methods 
of cultivation should be fohowed as for seed production. 

For pasturing, pigs prefer the Baltic alfalfa to the common variety, 
which they do not touch before the former is pastured down to the stubs. 
The writer recommends dividing the field by means of moveable fencing. 
He advises also ploughing up the crop, in the dry-farming lands, at least 
every fifth year and putting the land under other crops. 

The field pea. — The field pea is second only to alfalfa in importance 
for the dry lands. It is, however, indispensable to sow it at the proper 
time (March) so that it is matured by the time the summer dry weather 
sets in, and at the proper rate, that is 3 bushels per acre. The writer 
recommends sowing in double drill rows 35 inches apart, and at least 4 
inches deep. He considers the following varieties to be the best: New 
Zealand Brown, or Carleton pea, the Cossack, the Grey Winter, and the 
Clamort. In several experiments carried out at Moro, at Burns and at 
Metolius in 1912 and 1913 the first yielded from 14.9 to 22.4 bushels of 
dry seed per acre; the second 15.2 to 26.36 bu.; the third 12.2 to 26.8 
bu.; and the last 15,5 to 29.19 bushels per acre. 

Considering that the market for field peas in the Northwest is a con¬ 
stantly growing one and that the price is always good, averaging 2 % cents 
per pound, the best use for them is as a seed crop, for they are unquestion¬ 
ably more profitable than the wheat crop itself in the Eastern Oregon dry¬ 
farming region. Besides this it is an excellent food, being pastured off 
by pigs or sheep. 

Careful trials of the value of field peas for hogging-off have been made 
on the farms of the Oregon Experiment Station, and have yielded the follow¬ 
ing averages: 

mitiai weight of the pigs.1079 lbs. 

Fioal » » ».1935 » 

Total gain a » .856 » 

Ntunber of acres. 4.56 

Gain per acre in pounds. 188.7 

Value of gain per acre..$ 15.00 

With field pea seed at 3 cents per lb., the cost of producing an acre of 
peas is as follows: 

Ploughing.1.75 

Harrowing 4 times.» a.8o 

Seeding.0.30 

Seed, 100 lbs.. . * . » $.— 

Total ... $ “5^ 
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The pigs are turned in when the peas begin to get too hard for table 
use; water is supplied them and in 40 to 60 days they are ready for market. 
Before being turned into the peas, the pigs are kept on alfalfa and rape. 
Any pigs that are small or not ready for market when the peas are finished 
may be put on maize or finished with wheat screenings or barley. 

Field beans, — They may be profitably grown where irrigation is 
not possible but where there is a rainfall of from 15 to 18 inches and no 
frost fcom May to September inclusive. In Umatella County the yield 
of seed is about 800 lbs. per acre, which sells readily at 3 cents per lb. To 
grow a crop of field beans would cost only $ 4 or | 5 more per acre than 
to summer-fallow the land, thus bringing a net profit of about $ 20 per acre, 
at the same time leaving the soil in excellent shape for the following crop 
of wheat. 

The best varieties for the Columbia Basin are the Red Mexican, which 
is probably the hardiest and earliest maturing, and the Tittle White Navy 
which is almost equally hardy. 

The writer next discusses the suitableness to Oregon of the following 
Teguminosae: Soy beans, broad beans, hairy vetch {Vicia DiUos<£) and 
smooth vetch {Vida sativa), clover, crimson clover, sweet clover, and 
Tangier peas. 

. Forage grasses, — Among the forage grasses tried by the Oregon 
Experiment Station the most successful were slender wheat-grass of 
a ton of hay per acre ; good pasture), tall oat grass, smooth brome grass, 
Kutsk millet, Sudan grass (at the Moro Station in 1912, 1.08 tons per acre 
of good hay). On the whole the best grasses so far found cannot be recom¬ 
mended for Eastern Oregon where the rainfall is not over 12 inches. 

Sorghums, — With the most cold-resistant sorghums, at the Moro 
Station, fairly successful results have been obtained as a forage crop (yields 
of from I to 2 tons per acre), but the grain does not mature sufficiently. ’ 

The writer suggests that one of the best uses of this crop is for plant¬ 
ing in long strips of five or six rows at intervals of 50C to iboo yards wss- 
wise to the prevailing wind as an effective wind-break, in fields where soil 
blowing occurs* 

57 - An Investigation of pm Bias^tase of Alfalfa and the Effect of Rapid Curing 
upon the Food Value of Alfalfa* -r- SUDev, R. C. {university of Kansas) in The 
Jmmua of Indusindl md EngineeHng Chemistry, Vol. VI, No. ii, pp. 910-919. Easton, 
Pa., November, 1914* 

the diastatic activity of alfalfa was determined under various condi- 
lions of plant growth and curing; it was found that quality in hay as 
Judged by colour and smell was always associated with high diastatic acti¬ 
vity and that such hays usually contained a larger amount ot soluble 
dig^tible constituents. 

The diastatic activity was increased by darkness and warmth, and 
was greater in young plants than in old ones. Drying the plant at tempe¬ 
ratures above $ 0 ^ C. in a humid atmosphere decreased the diastatic acti¬ 
vity, but if the drying was carried out in a current of air with a graduaEy 
increasing temperature, the activity was increased. Consequently; in, 
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Md curing, the light and humidity are detrimental to the making of good 
hay, more especially if the humidity is increased by rain during the process, 
whilst curing by artificial heat under proper conditions of ventilation and 
temperature yielded hay of the very best quality. The writer estimates 
that the cost of artificial curing would be more than compensated by avoid¬ 
ing the losses to which hay is exposed during field curing. 

38 - The Improvement in Cotton Cultivation in Sicily. - Tropea, c., in Nuoh Ah- 
ndi di AgncoUura Sidltam, Year III, Sejies VI, Part 3, pp. 149-175. Palermo, Sep¬ 
tember 1914. 

Of the numerous varieties of cotton studied by the writer during several 
years of experiments, the variety Mitafifi has given the best results from 
every point of view. Experiments conducted during 1914 and demonstra¬ 
tion plots have shown that: 

1. Mitafifi is more drought-resistant than even the Sicilian varieties. 

2. The growing-period of this variety is such that it can be picked 
at the same time as the Sicilian varieties when it is manured and topped 
according to the rules determined in the experiments. 

3. The acclimatisation of this variety is easy and the seed may be sown 
on the same plot from which it was harvested without fear of degeneration 
in the following year as is the case with other varieties. 

4. The absence of easily contagious diseases transmissible through the 
seed gives Mitafifi an advantage over almost all American varieties of 
cotton, 

5. In yield it is at least equal to the varieties grown in Sicily. 

6. The maturation of the capsules is much more complete. 

7. The quality of the fibre is excellent, as shown by the fact that 
it realises higher prices on the market than the average of Sicilian cottons, 

8. The seed, being naked and richer in oil by some 4 per cent than 
the native varieties, realises a much better price. 

There is therefore ample justification for the preference given to 
Egyptian cotton and for the intention of the director of the experiment 
fields to grow it instead of the local varieties in Sicily with a view to a more 
rational and extensive cultivation of cotton. 

Experiment plots have been established in 10 localities in the island: 
one near Lo Zucco, two near Terranova, four near Sciacca, one near Ter¬ 
mini, one near Cerda and one near Vittoria. Before distribution the seed 
was submitted to germination tests. The plots at Terranova and Sciacca 
were each divided into two sections, with the object of comparing Mitafifi 
with local cottons. To show the eSect of proper cultivation it was only 
necessary to compare the experiment plots with the average Sicilian crops, 
which were very inferior in growth, drought resistance and quality of pro¬ 
duct. The yield of the Mitafifi on plots at Terranova and Sciacca is about 
X070 lbs. per acre, whilst that of Termini, Piano Eungo and Vittoria 
averaged 755 lbs. per acre and that of Eo Zucco 935 lbs. per acre. In each 
case the harvest was of excellent quality. Acclimatisation has effected 
only one slight change, namely the loss of the characteristic grey-brown 
colour; but this does not diminish its commercial value. 
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Owing to the mild climate, Mitafifi can survive the winter and be¬ 
come a biennial if the stems are cut down to the base ; this has been done 
successfully at Terranova and it will be useful to determine the cultu¬ 
ral advantages, since the introduction of this practice would result not 
only in economies in the preparation of the soil and in seeding, but also in 
promoting a more extensive root system, thus increasing resistance to 
drought and earliness. Trabut has already stated that such a method 
would be very useful in the destruction of parasites and give the plant 
greater vigour. 

An examination of the results of the experiment plots and of two 
estimates of the cost of cultivation, one a maximum and the other a mini¬ 
mum, furnished by the itinerant lecturers of Girgenti and Syracuse, leads 
to the following conclusions; whilst the native cottons give a net profit of 
£2 2s per acre the profit from Mitafifi is £5 per acre; further, since this 
Egyptian variety succeds well even without irrigation, it is useful in 
rotation as a preparation for wheat, which gives a higher yield after cotton 
than after beans. 

The experiments should be continued to see whether there are other 
varieties sthl better than Mitafifi, but in the meantime the propaganda 
of the experimental plots should be continued for developing the cultiva¬ 
tion of cotton in Sicily, directing it towards rational methods and replaciujg 
the native varieties by Mitafifi. 

39 - New Produetive aud Resistant Cotton obtained by Crossing aud Selection in 

Georgia, U. S. A. — Th& Comitry Gentleman, Vol. l,XXIX, No. 46, p. 1853. Phila¬ 
delphia, November 14, 1914. 

The new cotton,«Dix-Afifi», was obtained in Georgia by crossing Dixie 
on Afifi or Egyptian, the latter raised from seed that was imported direct 
from Egypt. Dix-Afifi was the outcome of careful selection, stalk select¬ 
ion and cross pollination carried on for five years, with the object of getting 
a heavy 3riel^g, high-grade upland cotton of long staple and resistant to 
wilt and to boll-weevil. 

The staple of the new hybrid runs from an inch and an eighth to an 
inch and a quarter. This cotton has been planted in the vicinity of Vicks¬ 
burg, ffississippi, by the Georgia State Board of Entomology in cooperation 
with the Federal Department of Agriculture, and yielded 1900 lb. of 
seed cotton to the acre, notwithstanding the fact that the boll-weevil is 
rampant in the Vicksburg section. The hybrid is wilt-resistant and it 
withstands boll-rot much better than most of the long-staple upland varieties. 

Triumph was the nearest variety to Dix-Afifi in yield tests. The 
former yielded 1373 lb. to the acre against Dix-Afifi’s 1900 lb. Triumph 
is worth 12 cents while Dix-Afifi fetched from 14 to 17 ^ cents. 

40 - Calcium (^anamide as a Manure for Olives, —morettini, a., in BoMino 

della Soddd Nmondk de^li OlivicoHori, Year VIII, No. 8, pp. 109-117, Rome, 1914, 

There is still considerable uncertainty concerning the use of calcium 
cyanamide as a manure for olives and fruit trees, as seen in the lack of agree- 
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meixt in the results obtained by several workep. (i). Realising the import¬ 
ance of the subject, the writer began a series of experiments in 1911 at 
the Royal Agricultural Institute at Perugia, at first with various fruit 
trees and later with olives alone. The following results were obtained 
from four series of experiments on olives, one of which was on a large scale 
in a private plantation. 

The trees were divided into five groups of 12 each ; the whole 60 trees 
received a basal manuring of 12 cwt. of mineral superphosphate and 3 cwt. 
of sulphate of potash; in each group increasing quantities of nitrogenous 
manure were given as follows: trees 1-2, 400 gms. (14 oz.) per tree; 3-4, 
800 gms. (i lb. 12 oz.) per tree; 5-6, 1200 gms. (2 lbs. ii oz.) per tree; 
7-8,1500 gms. (3 lbs. 5 oz.) per tree ; 9-10, 2000 gms. (4 lbs. 7 oz.) per tree ; 
11-12, 2500 gms. (5 lbs. 9 oz.) per tree. The nitrogenous manure applied 
and the results obtained in each case are given in the following table. 


Group 

! 

f 

1 Manure 

1 

Yidd 
of olives 
in 1912 

Prunings, 
April 1913 

Yield 

j of olives 
Nov. 22, X913 

Prunings, 
April 1914 



lbs. 

1 lbs. 

lbs. 

lbs. 

i 

4 j 

’ Calcium cyanamide, granular (1911). • 

35-6 

324 

— 

— 


Nitrate of soda. 

— 

— 1 

64 

291 

B. 

Calcium cyanamide in powder (oiled). . 1 

192.8 

372 ~ 

255 

313 

c. 

Sulphate of ammonia. 

202.8 

395 

266 

271 

D, 

Nitrate of soda. 

202.4 

267 

332 

317 

E. 

Control. .. 

150-3 : 

357 

163 

.328 


The conclusions drawn from these results are as follows : 

1. In fairly heavy marls, cyanamide as prepared at present (in 
powder), applied as a top-dressing and lightly dug in, is not injurious to 
olives even in quantities of 5 % lbs. per tree. 

2. In the granular form, however, as previously sold, cyanamide 
applied in the same manner on the same soil is injurious, even at the rate 
of 14 oz. per tree, 

3. When stored in a dry place from one year to another its fertili¬ 
sing value is diminished, but it does not become injurious. 

4. In these particular soils the manure gives good results when api>lied 
during the winter and early spring (April). 

5. The fertilising action of cyanamide on olives is very pronounced ; 
but the order of efficiency of the three nitrogenous manures is as follows : 
nitrate of soda, sulphate of ammonia, cyanamide. 

6. From an economic point of view the above order would be changed 
and cyanamide would come before the other nitrogenous manures for olives, 
as for field crops, on these soils. 

' (i) See R. Match 1912, No. 491 - (Ed,), 
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41 - The Tl^e in Palm Kemels. — BuUetin of the imperial Institute, Vol. XII, No 3, 
I5p. 458-464. Dondon, July-September 1914. 

The two chief products obtained from the West African oil palm are 
palm oil and palm kernels. The former is obtained from the pericarp of 
the fruit. The quantities and values of the exports of palm kernels in 
1912 from each of the chief producing countries in West Africa are shown 
in the following table : 



Quantities 

Values 


tons 

£ 

Gambia. 

• • • ■ 445 

6 518 

Gold Coast. 

. . . . 14629 

205 365 

Nigeria. 

. . . . 184624 

2797 411 

Sierra I^one. 

. . . . 50751 

793178 

Dabomey. 

. . . . 

535 937 

Gaboon ......... 

• • • • 354 

4671 

French Guinea. 

. . • . 5054 

41 079 

Ivory Coast,. 

. . . . 6692 

70 710 

Senegal. 

. . . . 173^ 

28 221 

Belgian Congo.. 

.... — 

no 835 

Kamemm .. 

. . . . 15742 

220 300 

Togoland. 

. . . . 11456 

168 978 


Almost all the palm kemels exported from the British possessions in 
West Africa are sent to Hamburg. In 1913, 241 961 tons of these kernels, 
worth £ 3 233 250, were landed at Hamburg. They are used as a source 
cf oil; their price during 1914 was about £18 per ton. The kernels yield 
from 46 to 53 per cent, of oil, which is extracted either by pressure or by 
solvents. It is used for the preparation of edible fats and in the industries ; 
its price in the United Kingdom is from £36 5s to £36 15s per ton. 

The cake seems to be very suitable for young pigs and for milch cows. 
Per feeding purposes some prefer the cake obtained by pressure, as in 
that extracted by solvents all the oil is taken out. The following figures 
give the percentage composition of the cake according to the method of 
preparation : 



Water i ^<^5 

1 protein 

Fat 

Carbo¬ 

hydrates 

Crude 

fibre 

Asli 

Value 

Expressed cake. 

9.7 1 17-7 

8.6 

36.2 

23.8 

4.0 

£ 6.8 to £6.12 

' 1 

1 

1 


1 


per ton 

Extracted cake.i 

10.9 j 18.7 

1.6 1 

i 

39.1 

25.4 

4-3 



In 1912,133 816 metric tons of palm-kernel meal or cake were made in 
Germany, of which 120 000 m. tons were consumed in the country. 
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42 - A New Oil-Seed from South America. — jesson, enid in Roxa^ Botanic 
GmdcnSt Kew, Bulletin of Miscellaneous Information^ No 9, pp. 333-334 London, 191^. 

Recently a shipment of the seeds of OsfeopMocii>^i plntv^pcnni>f} 
Warb. {Myrisfica platysperma Spruce) has been received at I^iverpool 
The tree is a native of North-West Brazil, where it w-as discovered by 
Spruce in 1852 in the forest near Panure on the river Uaupes, a tributary 
of the Rio Negro. 

The fat obtained from these seeds on extraction with petroleum ether 
is white and crystalline, and possesses a very slight smell. The kernels 
of one sample yielded 55.2 per cent of fat, the constants of which are given 
below: 

Mdtmg point. 43° C. 

Solidifying point. 30° C 

Saponification value.2.^02 mmg. 

Iodine value (Wijs). 6 3 per cent 

Refractive indes at 40^ C (Zeiss Butyro- 

refractometer). 36.9 


The oil was also found to possess 5.3 per cent of free fatty acids 
(calculated as oleic acid). 

The fruits are globose or elliptic, about 2 cm. long and i ^ cm. 
high, the dehiscence taking place in the median plane, into two valves. 

The pericarp, is about i mm. thick; this encloses the seed, the testa of 
which is made up of three layers, the outer, yellowish and more or less 
scaly, the second brown and rugose, and the inner one a thin brown 
skin covering the greenish-white endosperm. The inner shell (middle testa) 
is brittle, and presents little or no difficulty in crushing and separating. 

43 - Opening up Young Rubber: Basal V and Single Quarter Systems of Tapping (i)« 

— Spring, F X^/mlhe Jgrictdtwal Bulletin of the Federated Mahiv Mates, Vol. II, GUM^vni r 
Oj PP- 230-2^5. Kuala Eutnpur, F. S. ptw-*'-. 

The object of the experiment was to compare the basal V system of 
tapping with that of the Single Quarter (half herring-bone), and to find out 
the relative amount of rubber obtained from a varying number cf cuts 
on the Single Quarter system. The number of trees in each plot is 100; 
they are planted at 12^ X 25 feet apart and had not been tapped previous 
to the commencement of the experiment. They were all in identical con¬ 
ditions and their girth was practically the same ranging from 21.3 to 22.6 
inches. Plots 1,2 and 3 were tapped on the half herring-bone system, plot 
4 on the basal V system ; all the plots were tapped daily, and the cuts were 
twenty to the inch. The trees in plots i and 4 were given one cut at 18 
inches from the ground; those in plot 2, two cuts, 18 inches apart and 
in plot 3, three cuts, 18 inches apart. The total yields for eleven months 
were as follows: 


{FM) 


(i) See B. Dec. 1914, No. 1118. 








76 


SUGAk GROPS 


No. ol plot Total rubber 



ib. 

oz. 

I . . 

.152 

oVa 

2 . . 


10 y. 

3 • . 


3 y 2 

4 • • 

.304 

I 


The greater yield given by the basal V during the first year is likely 
to be maintained in the second year, with a similar V on the opposite side 
of the tree. During the 3rd and 4th years, in the case of the V it will be 
necessary to resort to a top V, when there is a possibility of a reductiop 
when compared with the same time of tapping on Single Quarters, but over 
the period of the four years it seems probable that the difference will be in 
favour of the V. Previous experiments have shown that commencing with a 
top V 36 inches from the ground and tapping for two years, or until 
half the circumference of bark is removed, a much larger amount of rubber 
is obtained than from 2 years' tapping on the Single Quarter system with 
two cuts. 

The writer favours the Basal V, if it is intended to continue on this 
system, in which case it might be preferable to place the V at 24 inches from 
the latex spout, and afterwards a similar V on the opposite side of the tree; 
this would allow of a shorter period for working on the top Vs, 

SUGAR cRORs “ Statistteal Data Concerning the Java Sugar Industry during the Last Twenty- 
five Years. — Oeerligs Prinsen, H. C., in Thfi International Sugar Journal^ Vol. XVI, 
No. 187, pp. 325-327- London, Jnly 1914. 

The following data are taken from a series of tables drawn up by the 
writer for each year: i) between 1893 and 1914 inclusive for the area 
under sugarcane in Java; 2) between 1889 and 1913 for the production 
of sugar in lbs. per acre; 3) between 1889 and 1913 for the total pro¬ 
duction of sugar in Java; 4)between 1893and 1913for the average yield of 
sugar from 100 parts of cane (calculated on the basis of 96® polarization); 
5) between 1899 and 1913 for the average manufacturing loss of sugar in 
100 parts of sugar in cane sustained in the factories; 6) between 1889 and 
1913 for the average prices of Java refining crystals (96.50 polarization), 
packed in bags or baskets delivered at the buyers' scales at the Java ports; 
7) between 1900 and 1913 for the average selling price of Java sugar of all 
assortments, together with the actual cost subdivided into payments to 
natives and others; 8) between 1900 and 1913 for the monetary value of 
the Java sugar crop lying at sea coast in the buyers' warehouses, together 
with the net cost subdivided into payments to natives for wages and 
deliveries and to others. 

In tables i and 3 an almost perfectly regular increase is observed 
and in table 2. an increase, constant on the whole, but not so regular. In 
table 6 there is regular decrease from 1889 to 1902, then an almost regular 
increase from 1903 to 1912. In table 7 the decrease is regular from 1900 
to 1902 and the increase constant after 1903. 
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1 


In first year 

In last year | 

j Maximum observed 

Minimum 


t Unit ' 

of period under 

of period under ^ 

in period 

observed m pe¬ 
riod under 

i 


examination 

exaiainatioii i 

under cxamindtion [ 

examination 

I 

1 

acres. . • 

128500 (1893) 

366000 (1914) 

1 

366 000 (1914)* 

I2S500 (1893) 

2 

lbs. per acre. . | 

6832 (1889) 

9009 (1913) 

9636 (1911^1 

6 299 (1894) 

3 

tons (2240 lbs.).j 

327753 (1889) 

1442 884 (1913) 

1443465 (1911)' 

' 3 -J 7 753 U889) 

4 

percentage . ' 

10.98 {1893) 

9.65 (1913) 

10.98 (1893} 

9.57 (1900) 

5 

■ . 

19.42 (1899) 

22.25 (1913) 

22.25 (1913) 

17.42 (1904) 

6 

^ shillings and ( 

15s 6 d (1889) 

9 S ^ (1913) 

15s 6 d (1889) 

6s xid (1902) 

7 

i pence per cwt. j 

9s 6 y^d (1900) 

' gs io%d (1913) 

IIS (1912) 

6s io^/of^(i902) 

8 

1 Millions of* 

pounds sterling^ 

1 

6.95 (1900) 

14.24 (1913) 

15.48 {1912); 

5.96 (1902) 


Exports of sugar from Java during the year from May i, 1912, 
to April 30 1913. 

Country Tons (3240 lbs.) 


Europe .. 143244 

United Stales. 40673 

Australia. 92 261 

China. 210 699 

British India..461 845 

Singapore . 104 329 

Japan ..236164 


Or a total export of i 288 215 tons, as against 846 213 tons in 1902-3 
and 443 273 tons in 1892-3. 

The average sale price as per Table 7 always left a net profit inclusive 
of interest on capital, except in 1902 when there was a loss of 9 34^ per cwt. 
The greatest profit was made in 1911, when it amounted to 2s 5 per cwt. 
on an average selling price of los iid per cwt. of sugar of all assortments. 

45 - 1 !lie British Beet Sugar Industry, Considerations and Suggestions, — sawyejr, 
Walter The Intcrmlional Sugar Journal, Vol. XVI, No. 187, pp. 305-308 -r i fig* 
I^ondon, July 1914. 

The only sugar factory actually in existence in England is the one 
constructed in 1912 at Cantley (Norfolk) by the Anglo-Netherland Sugar 
Corporation Limited. In the contract drawn up by it with the growers 
for the season 1913-14, it offers 25s per ton for dean heets where the rail¬ 
way rate does not exceed 2s 6 d per ton, longer distances in proportion. 
The heets are paid on tonnage only, irrespective of sugar content. The 
seed (Kleinwanzlebeu) is provided by the factory, which purchases it 
in Germany. Farmyard manure is permitted, but must be applied by the 
28th February, According to the method recommended by Prof. J. Ph. 
Waoker of Ettdbrfick, the rows are drified 14 inches apart and singled 
10 inches from plant to plant, 
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Experiments carried out on a large scale by "the National Sugar Beet 
Association in more than loo centres in 1912, yielded an average of 12 
tons of washed, crowned and topped beets per acre, while in experi¬ 
ments conducted under the auspices of the Deutsche Eandwirtschafts- 
Gesellschaft in German3^ (all absolutely under expert control and under the 
best agricultural conditions the average return for clean roots was 14 tons 
to the acre for the 3’ears 1907-8-9. 

In 1913 the Sugar-Beet Growers’Society grew some 3000 acres of sugar- 
beets spread over Norfolk and Suffolk and sold the produce at 22 s per ton 
delivered (factory weight) to the Cantley Factory. 

This was an educational experiment on a large scale on behalf of 
the Government, supported in part b^^ a grant to the above society. 

46 - Kote on the Sugar-Maple. — Gallois, M. (Inspeetor of waters and Forests), in 
Bulletin Mensue! de VOffice de Renseignements Agricoles^ Year XIII, No. 5, pp. 596-600. 
Paris, 19x4- 

Generalities. — After giving certain biological data on the sugar- 
maple (Acer sacchamm) the writer deals with its importance from the 
point of view of sugar production, giving details collected during a special 
tour in America.- This tree is only exploited for sugar in Canada and the 
United States. The collection of the juice and the manufacture of sugar 
and syrup are carried out in a very simple manner. In early spring the 
trunk of the tree is pierced, with a hole about half an inch in diameter 
and 2 inches in depth, into which a tube is placed and the sap collected in 
a vessel suspended below. The syrup or sugar is generally obtained by 
simply boiling down the sap in a wooden hut erected in the plantation. 
The sap is conveyed in casks or other vessels or by a system of pipes. 

Maple-stigar industry. — At present maple sugar and syrup are no 
longer used commercially except b}’' confectioners. A considerable part of 
the products is consumed by the proprietors themselves as substitutes 
for sugar and in confectioner^^ and jam making. 

In 1910 the production of maple syrup was 4106500 gallons and of 
sugar 14 060 000 lbs. and, considering 7 % fbs. of sugar to a gallon of syrup, 
in the United States the total sugar would be 44 838 000 lbs. valued at 
$5 177 809, and in Canada approximately* 20 000 000 lbs. valued at 
§2 000 000. 

Since these are the only countries producing maple sugar, the total 
world's production may be considered as 64 858 000 lbs. valued at I7 177 809 
or about ii cents per lb. 

Although the consumption of maple-sugar does not diminish, the pro¬ 
duction is gradually decreasing, thus showing that its value is greatly, 
appreciated by^ the public and that adulteration is practised to a consider¬ 
able extent. The producers are demanding severe protective measures 
and it is very probable that they will be granted. 

Exports. — In 1912 Canada exported i 370 930 lbs. of sugar or its 
equivalent as syrup, valued at $1x3 6gi, of which 38 968 lbs. valued at $4392. 
went to England arid almost all the rest to the United States. No exact,: 
figures are available for the exports from the United States. The future 
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of the industry is very ‘favourable for both Canada and the United States, 
provided the inferior products and substitutes can be eliminated. With 
a view to developing this trade with Great Britain, a syndicate has been 
formed in the United States and it is hoped that the English market will 
absorb several thousands of tons of products of first quality. 

Returns from a maple plantation. — The yield of sap of a single 
tree is very variable according to the climatic conditions. Thus one 
tree may yield from 5 to 40 gallons of sap, and the percentage of 
sugar, which averages 2 to 3 per cent, may rise to 5 or 10 per cent. 
The yield of st^ar of a single tree may be from i to 7 lbs. per season. 
Generally the yield of 100 trees averages 30 to 40 gallons oi syrup or 200 
to 300 lbs. of sugar. In the cost of harvesting there is also considerable 
variation. In large plantations the cost varies from 45 to 75 cents per 
gallon of syrup and from 5 to 8 cents, per lb. of sugar. Similar variations 
occur also in the selling price, which varies from 7 to 25 cents per lb. of 
sugar and from $i to $2 per gallon of syrup. Carefully prepared products 
realise an average price of §1.25 per gallon of syrup and 12 cents per lb. 
of sugar. The net profit is therefore about 5 cents per lb. of sugar and 50 
cents per gallon of syrup. Considering the climatic conditions and vari¬ 
ous other factors which may act unfavourably on the yield of juice, it is 
safer to fix the annual revenue at 7 cents per tree per annum. From this 
it follows that the returns from one acre containing 100 to 120 trees will 
be about $8 and even $12 to 15 if the work is done by the owner himself. 

The writer strongly recommends the introduction of this tree into 
France, as on account of its beauty and the value of its timber it would 
supersede many other forest trees cultivated in Europe. Even supposing it 
did not succeed as a source of sugar, which is improbable, the planters would 
have no cause to regret the expense owing to the valuable timber produced. 
Assuming that the tree prefers a soil which remains covered with snow for 
a considerable time in the spring, suitable experimental areas could be 
foimd in the Alps, the Jura, Haut Bugey, etc. 

47 ~ Coffee from Wild Trees in Angola. —Me bride, h.\rry a. (Boma, Belgian Congo) 
in The Tea and Co^ce Trade Journalf Vol. XXVII, No. 5, p. 419. New York, 
November 1914. 

CojSee is Angola’s second product, and there are vast areas of it grovv- 
ing wild. It is gathered and sold by the natives, and there are several 
European companies engaged in the cofiee business. The chief coffee 
belt extends from the Quanza River northward to the Congo at an altitude 
of 1500 to 2500 feet. In the Cazengo Valley the wild trees are so thick 
that the only operation necessary to the plantation owner is thinning out. 
When the trees become too tall they are simple cut off about 2 feet above 
ground and new shoots appear from the trunfa the following season. 

The most extensive coffee plantations owned by the Companhia Agri- 
cola de Cazengo produced in 1913, a record year, nearly 1500 tons, which 
is more than all the other plantations combined. 

The coffee harvest begins in June, and it is often necasary for the 
Government to lend native soldiers to the planters to aid in haryesting 
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as the labour supply is insufficient. After picking, the beans are dried in 
the sun for 14 to 40 days, according to the weather; they are then 
hulled and winnowed. 

A condition adversely affecting the trade has been the low price that 
Angola coffee commands on European markets. The cost of production 
per arroba (33 lb.) on the Cazengo plantation is $1,23, while Lisbon market 
quotations average $1.50, having only 27 cents for railway transport 
to Loanda and ocean freight to Lisbon. It has been unprofitable to ship 
to other markets on account of the preferential export duties. The r^ent 
Brazilian coffee valorization scheme has somewhat alleviated these condi¬ 
tions, and the Cazengo and Golungo districts have benefited greatly thereby. 
A part of the product is now shipped to Hamburg, where it is known as the 
Cazengo brand''. Next to Mocha, the Cazengo coffee is the smallest 
bean found on European markets, 

48 - Mantlimg of Coffee at sio Paulo^ Brazil. — I. Bemestmg van Xoffidanden in 
Sao Panlo. — lnM$che Mercury Year XXXVII, No. 47, p. 997 . Amsterdam, No¬ 
vember 27, 1914. — n. J. B, TTna esperiencia de aduba^ao cafeeira. — 0 Fazendeiro, 
Year VH, No. 7, pp. 217-218 -f 2 figs. S. Panlo, Jnly 1914. 

I. General conditions. — The mannre most commonly used for coffee 
at S. Paulo consists of stable dung, previously limed and mixed with coffee 
hulls. When these materials ate scarce, poiidrette and guano are used. 
It may be assumed that a three-year-old coffee plant requires 3-4 gms. of 
lime> 1.2 gms. of magnesia, 6.3 of potash, 0.7 of O5. The stable manure 
used contains in 1000 parts by weight: 3,3 of lime, 3 of magnesia, 0.2 of po¬ 
tash, 4 of Pa O5; the hulls contain per 1000: 3.9 of lime, 1.7 of magnesia, 
20.7 of potash and 1.7 of Pg O5. The poudrette employed, in default of the 
preceding manures, contains 6 per cent of nitrogen, 2 per cent of phosphoric 
acid and 2 per cent of potash; the guano used in the best farms contains 
4.5 per cent of nitrogen, 10.5 per cent of phosphoric acid, and 4.5 per cent 
of potash ; their price delivered at Santos is respectively y s(>d and 6 sbi 
per cwt. Eirst of all 16 to 24 cwt. of lime per acre are spread between 
the rows, then half a shovelful of stable manure and 22 lbs. of macerated 
coffee hulls to every four plants ; in the case of new plantations only the 
lime is given. 

2, An experiment with artificials on coffee. — Opinions differ as to the 
advantage of using artificials for coffee. Nevertheless the writer has con¬ 
ducted for the last 8 years several experiments on chemical manuring in 
several plantations, in view of the fact that the question of manuring 
coffee is becoming more urgent on account of the insufficient quantities 
of stable manure produced, winch allow of its being used only once in 
10 to 20 years. The following results were obtained in a plantation 
50 years old which was completely impoverished. The experiment was 
begun in 1910; in the manured plot each plant was given 1.2 lbs. of a 
mixed fertilizer containing 75 gms. of potash, 52 gms. of phosphoric acid 
and 28 gms. of nitrogen; the unmanured plot was given a single dtessmg ' 
in 1912 of stable manure with coffee hulls, 
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Yield of 966 coffee plants with and without artificials. 




Manured 


Unmanured 

Year 

Bushels 

Cwt. 

Bushels 
per cwt. 

Bushels 

Cwt. 

Busheb 
per cwt. 

1912.. 

97.62 

ro-37 

j 9.41 

56.38 

4.7^ 

11.94 

1913. 

90.06 

11-55 

7.80 

59.«i 

6.78 

8.81 

Total and average . 

i 

i 187.68 

1 

21.92 

8.56 

116.19 

11.50 

lO.IO 


The difference in the bushel-weights of the manured and nnmantired 
coffee should particularly be noticed. 

49 - Investigations on the Manufacture 0! Tea. — Sawamra, s., m The Bidietm of 
the Imperial Central Agricultural Experiment Stalionj Japan, Vol. II, No. i, pp. 75-83, 
Nishigaliara, Tokio, March 1914. 

I. — Effect of steaming on the activity of the enzymes of tea leaves. 

Tea leaves contain an abundance of oxidising enzymes which produce 

a black colour duiii^ the fermentation. The destruction of these oxidising 
enzymes by steaming results in a green tea. 

Among other enzymes in tea leaves is diastase, which may be 
extracted in 40 % alcohol and precipitated in ether alcohol. 

By subjecting various samples of tea to steam for different periods 
and testing for oxydase, the writer found that the oxydase loses its acti¬ 
vity when steamed for 30 seconds, but retains its diastatic power. It is 
therefore very probable that enzymatic action takes place in the jfirst 
stage of rolling tea leaves and that the production of a fine aroma is due 
to this. 

II. — Effect of rolling on the solubiUiy of tea. 

The object of rolling the leaves in the manufacture of green tea has 
not yet been determined. It may be to give the tea a fine shape, or 
to press out the juice to accelerate drying, or to break the cells in order to 
increase the solubility. 

Samples of green tea were prepared with and without rolling and the 
qualities of their infusions compared. 

The infusion of the rolled tea was of a deeper colour, and had a 
stronger flavour and better taste than that of the unroUed tea. 

This difference was also apparent in the amounts of soluble matter in 
the infusions, which were as foUows; 
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Percentages of the total amounts 
of each constituent 
^ in the origi n al sample s 

unrolled (Tencha) rolled (Gyokuroi 


. Dry matter. 23.021 31.656 

Nitrogen • . • ,. 31.869 34427 

Tannin. 8.216 34*374 

Them. 63.559 79-453 

Asli. 64.083 63.708 


These diJSerences in the amounts of soluble matter in the infusions 
of tolled and unrolled tea disappear when the samples are powdered before 
extraction. Hence it is concluded that rolling has the effect of increasing 
easily soluble matter by crushing the cells and pressing out the juice so 
that it dries on the surface of the leaves. 

Hi. Effect of flying on the chemical composition of tea. 

Refiring improves the flavour and colour of both green and black 
tea. Experiments were made with samples of tea fired at different tempe¬ 
ratures for different periods. It was found that the optimtim condition 
for firing green tea is a temperature of 70^ C for one hour and for black tea 
a temperature of 80° C. Higher temperatures spoil both flavour and 
colour. The solubility increases slightly at moderate temperatures, but at 
higher temperatures the total soluble substance and tannin decrease 
remarkably. The tannin is destro^’^ed by oxidation and a decrease of 
thein takes place owing to volatilisation. 

50 - The Cultivation of Cacao in Togoland.— Gordian, Year xx, No. 470, pp. 7664- 
7665. Hambxirg, November 30, 1914. 

Cacao has been cultivated in Togoland for a considerable time. The ex¬ 
ports in 1900 w^ere 59 lbs., in 1908 190 685 lbs., and in 1913 they reached 
736 945 lbs. During the first four months of 1914 they reached ^601 902 
lbs. or double the quantity during the corresponding period last year. 

The following information was furnished by the agricultural agent who 
until a few months ago was in the Government service in the colony. The 
chief districts of cacao cultivation in Togo ate : i) Buem, with the lesser 
iriGuiitain ranges, Kunja towards the south, Koroko towards the north, 
andAkamansuandKagjebitowards the west near Pampaviie; 2) the wooded 
region near Amedschovhe with Logba, Eeglebi, Woadse, Kpewe and the 
eastern spurs of Amedschovhe. It is also cultivated, but on a less extended 
area, in some parts of the western slopes of the'Togo mountains (near 
KitscMbo, Badu, Kpete and Baglo), in some parts of the eastern slope 
(near E^lej and here and there in the districts of Misahohe, Kete-Kratschi 
and Atakpam. \ 

The best soils for this crop, deep and fresh, are those situated, near 
Amedschovhe. The depth of these lands is of special importance to the 
colom^, as the rainfall in the zones where cacao can be cultivated averages 
1500 mm. (60 inches) with a maximum of rSoo mm. (72 inches). The 
cultivation is almost entirely in the hands of the natives. The seeds are 
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sown in nurseries and transplanting is done at the beginning of the rain}" 
season. 

As catch crops “ taro'' [Colocasia antiquomm) and even rice are grown 
with the young cacao plants. The care of the young trees and weeding 
often leave much to be desired. The control of pests is unknown, so that the 
yield per tree is not very high. The drying of the seeds and fermentation 
are also often carried out very inperfectly. However, the native is ready 
to accept advice and there is a prospect of much improvement in this 
cultivation, 

51 - Production and Consumption of Tobacco in France in 1912 . — Mimstm de various crops 
VAgrictiUuref Direction de VAgriculture, Bulletin de VOffice des Renseignefnents Agricoles, 

Year XIII, No. 7, PP* 801-803. Paris, 1914. 

The following data are published by the General Direction of the 
State Factories. The average rate of consumption per head was, in 1912, 

38.67 ounces, of w^hich 4.19 oz. was snufi and 34.48 oz. other tobaccos. 

The total sum spent in tobacco amounted to £22 798 120, or iis yd 
per inhabitant. 

The growing of tobacco is authorized in 28 departments ; its im¬ 
portance is shown by Table I. 

In Algeria, the monopoly bought in 1912, 5 371 343 lb. of tobacco 
w^orth £57 858, at an average price of 2.58^ per lb. The corresponding 
figures for 1911 were 8 561 253 lb., £86 935 and 2.44^ average price per lb. 


Table I. 




1912 crop 

iQii crop 



delivered in 1913 

delivered in 1913 

Number of planters. 


4714I 

47520 

Number of acres under tobacco.. 


36634 

36597 

Quantities delivered and paid for.. 

.... lb. 

54890307 

41 904 234 

Values of above. 

.... £ 

I 077 140 

816 303 

Accessory expenses. 

.... £ 

743 

. 637 

Averse price per lb.. 

.... d 

4.71 

4:66 

Yield per acre.. 

.... lb. 

I 485-91 

113545 

Value of yield per acre-.. . . . . 

.... 

£29 7s lid 

£22 6 s lod 


52 - Brazilian Camauba Wax. — Frazer, Roberi jr. ( onsul, Bahia, Brazil) in 

Daily Consular and Trade Reports, Year 17, No. 252, p. 477. Washington, October 27 

19x4- 

The vegetable wax obtained from the leaves of the carnauba palm is 
used in th^ manufacture of phonograph records, shoe polish, candles and 
other articles, and is an export of some importance from Brazil. Ship* 
ments from the whole country for the years 1910,1911 and 1912 (the 
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for whidi complete figures are available) were respectively 2681, 3214 and 
3099 metrio tons. 

Exports from the Bahia district to the United States alone in the last 
thre years were valued as follows: 1911, $13690 ; 1912, $166131 
$14.501* The wax shipped from Bahia is brought from the interior, chiefly 
in the neighborhood of the San Erancisco River. It is not prepared in 
large factories, but is worked on a small scale by individuals in the swampy 
lands where the pahn grows; it is then collected by middlemen and sent 
to the port for shipment. 

53 - Beard Grasses used for Brush-making. — de VAgHcuHwe, BvUdin 

Mensuel d& de Rensdgnemenis Agricdes, Year XIII, No. 7, pp. 798-801. Paris, 

July 1914. 

Beard grass includes many botanical species throughout Europe, grow¬ 
ing spontaneously in damp soils and infesting cultivated land as a weed. It 
is extirpated by working the surface soil and by frequent harrowing, so as 
to bring the roots to the air to be dried up by the sun. On the other hand 
it can be made very useful: i) for the protection of sandy lands (dunes etc.) 
which its roots bind together; ~z) for making brushes out of its roots; dried 
and variously treated. 

Eor the industry three kinds are employed: 

1. Eine grass called greniUe. 

2. Tonldng grass. ' ^ 

3. Mexican grass. 

The first of these is supplied by Chrysopogon gryllus, both wild and cul¬ 
tivated in Italy and wild in Hungary. This is used for the manufacture 
of fine brushes for clothes or furniture. Another grass, Andropogon ischae- 
mum, is also cultivated in Italy but is only used for coarser brushes. 

Chrysopogon gryllus grows wild in damp and deep sandy soils in the 
lower valley of the Po, in lyombardy, Venetia and Emilia, while the best 
qualities prevail in the province of Treviso and in the meadows of Porde- 
none. It is cropped every three or four years from October to Match in ^ 
the following manner: first the upper sods are taken up, then the earth 
is lifted to a depth of about 12 inches so as to extract the roots without bruis- jj 
ing them. After being combed, and then sorted with due regard to thick¬ 
ness and length, the roots are cleaned in water and afterwards dried in the 
sun. The dr37ing has to be done with care not to let the bundles ferment, 
which would entail the loss of the valued natural colour. Next the dried 
roots ate blanched by a 6 hours* exposure to the fumes of burning sulphur, 
and finally they are bound up in pressed packages. 

^ For a subsequent crop it is only necessary to replace the turf sods, 
which will enable the plant to grow again, or it may also be reproduced by 
the seed which ripens in August or September. 

• Growers in Italy are few in number and they deal directly with the 
manufacturers. Italian greniUe a few years ago was paid about is 3^ a 
pound, but now it fetches is 9 54^ a pound; the price represents almost 
entirely the cost of preparation and manipulation. In view of the increase 
of price of the Italian grass, due to the rising cost of labour, an atlempt 
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has been made to use less costly grasses. Thus that from Tonking has been 
tried, but found too fragile. The Mexican has done better and has an ex¬ 
cellent appearance, but its quality is inferior to that of the Italian grass, 
to which however it is a serious competitor. For the manufacture of 
ordinary brushes in France the Mexican is almost exclusively used. 

Growing without cultivation in its own coimtry, this Mexican grass 
is remarkable for the extreme abundance of its root fibres. It can be taken 
up in any season, whenever the roots have acquired sufficient length. The 
harvesting is followed by washing in running water then by the sulphur 
fuming, drying and sorting processes, and finally it is pressed into bales of 
about 100 lbs. each. 

It is principally exported to Havre and to Hamburg, but small quanti¬ 
ties are also sent to Antwerp and to I/ondon. The growers do not deal 
directly with the consumers, but consign their produce to middlemen who 
find the customers for it. The Mexican beard grass now fetches between 
7 and lid per lb. 

24 - A Study of Variation In the Apple* — Youno, W. J., in The American Nmralistf 

Vol. XJ^VIII, No. 5^4, PP‘ *595-635. haucaster, Pa., October 1914. 

According to the principle of the Law of the Optimum (which states 
that for any given variety there is for each character a certain intensity of 
each essential factor of the environment, at which, other conditions remain¬ 
ing the same, that character reaches its highest development), a variety 
will appear at its best when grown in an environment the factors of which 
area as near as may be to the optimum intensity for all characters. Since 
the factors exert interacting influences, a certain harmonic balance amongst 
them is necessary to maintain the optimum conditions of environment. 
In the absence of this balance certain characters may fail to reach a proper 
degree of development while others develop to excess. Instances of this 
are the failure in quality and other respects of many of the best dessert 
varieties of apples when grown in Washington, and the difficulties of apple 
cultivation in the North-Western States. Thus, a study of variation in 
apples in relation to environmental factors is of considerable economic 
importance. 

The 24 varieties used in this study originated in the east or middle 
west of North America, and have been selected and propagated because 
of their excellence and value when grown under those conditions of envi¬ 
ronment prevailing at their places of origin. 

The results of the observations of the fruits of these varieties grown 
under different conditions are summarised according to the characters as 
follows: 

i) Size : Thinning out may result in increased size owing to the 
larger amount of moisture available for each fruit Temperature and length 
of season are of importance in determining, respectivdy, the rapidity of 
growth and degree of development attained. It must be noted, however, 
that the optimum for growth is not the best combination of factors for 
the development of certain other desirable characters. 


PRtriT 

GEOWINO 



FRXnr GRO\nXG 


.H6 


2) Form : Some varieties rernaia quite constant in shape under 
different conditions, while others are much more plastic in this respect. 
The most frequent and conspicuous modification of form consists of the 
elongation of the axis of the fruit relative to the horizontal diameter. 
According to the writer this is due to a diminished circulation of 
the sap caused by changes in temperature, giving rise to an insufficient 
supply to provide for the simultaneous deveopment of the fleshy portion 
and elongation of the axis. Two or three weeks after blooming the form 
of the fruits becomes fixed and is not noticeably influenced by the moisture 
supply thereafter. 

3) Stem : This is one of the most variable structures of the apple 
and it is difficult to associate such variations with the environment. In 
the case of some short-stemmed varieties unfavourable conditions generally 
result in longer stems than more favourable conditions of growth. 

4) Cavity : The cavity varies chiefly in its depth and may be almost 
obliterated by elongation of the axis resulting from a deficient moisture 
snpph". 

5) Calyx : No modification of importance has been observed in 
the cah-x-lobes of the fruit. In large fruit the calyx cup is larger and the 
lobes more separated than in small or poorly developed fruits. 

6) Basin : The depth of the basin appears to depend upon the samfe 
factors as that of the cavity. Its width is associated with the form oP 
the apple, a veiy^ constricted apex resulting in a narrow basin, A much 
furrowed basin results from a combination of factors unfavourable to the 
best development of the fruit. 

7) Skin : Dr3’ air and sunshine are favourable to the production of 
clear, smooth skin. 

S) Colour: Light is the most important factor influencing colour 
in fruit. Too strong or too w'eak illumination result in poorly 

coloured fruit, the best colour being developed under a condition of opti¬ 
mum intensity of the light. Temperature also appears to be a factor 
influencing the colour of some varieties, the direction of the effect varying 
with different varieties. There is no evidence to show that the composi¬ 
tion of the soil has any definite mfluence on colour. 

9) Internal Structure: The number of seeds may be an indication 
of the tharoughness of cross pollination and in most varieties the presence 
of one or more well developed seeds is a requisite to proper develop¬ 
ment of the fruit. Small or poorly developed fruits generally have' a 
closed, axile core, whilst ’well grown specimens of the same varieties have 
a more open abaxile core. The carpels of poorly developed fruits are hstiafly 
entire and smooth; those of better grown fruit are more or less cleft and 
tufted. 

10) Flesh chamciers : Texture depends upon the factors influencing 
growth. Excessive growi:h results in coarseness and a lack of coherence 
between the cells, resulting in mealine^; under-developed fruit has hard' 
flesh wHcfa becomes spongy rather than mellow on keeping. Juicing 
is associated with the tendency of the cell walls to break rather than to 
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separate. Aroma is influenced by temperature and elevation, a cool climate 
and high elevation being favourable to its development. Flavour depends 
upon the kinds, amounts and relative proportions of the soluble solids, 
especially the balance between sugars and acids, which are dealt with 
under a separate head. 

11) Keeping quality ; The balance of factors favourable to good 
keeping quality does not differ much from that which produces the opti¬ 
mum development of the other characters of the fruit. 

12) Specific gravity : Over-grown apples are generally of lower spe¬ 
cific gravity; small undeveloped apples and juicy apples, if not over-grown, 
have a high specific gravity. Though some late keeping varieties have 
normally a low specific gravity, those lots of a given variety having a 
high specific gravity are usually the best keepers, while those of low 
specific gravity are of poor keeping quality. During storage the specific 
gravity of the apples decreases. 

13) Chemical composition : Irrigation appears to reduce the quantity 
of soluble solids; otherwise there is no relation between environment and 
chemical composition. 

The failure cf many of the best varieties of apples to develop their 
characteristic quality when transplanted to new regions is due to a lack 
of balance among the environmental factors. It is therefore necessary 
to carry out the work of selection and origination of new varieties in the 
locality where thej^ are required. 

55 - Fruit .Culture at Baghdad, — Popenoe, F. W., in The Gardener's Chrofncle, 

Vol. nVI, No. 1449, pp. 229-230. I^ondon, October 3, 1914. 

The first four-fifths of the distance from Bassora to Baghdad up the 
Tigris valley are a great barren plain varied only occasionally by some 
clusters of palms on the river bank. The kvSt fifth is a region of date planta¬ 
tions interspersed with orange, pomegranate and other fruits. The fringe 
of cultivation which borders the Tigris for nearly twenty miles on either 
side of Baghdad extends right into the city itself, in which are to be seen 
the only irrigated gardens. The lack of canals of any length and the con¬ 
sequent difficulty of obtaining water prohibit the culture of practically any¬ 
thing but the palm which is met with everywhere. It has been roughly 
•estimated that there are in the district contiguous to Baghdad, one mil¬ 
lion palms. The plantations vary in size from a few acres or a few trees to 
immense properties. While most of the large plantations belong to 
Turks, many of them are still owned by wealthy Arabs. Water is drawn 
from the river by means of the primitive '"kiridwhich consists of a 
bullock-skiu bag raised and lowered by means of bullocks or horses. A 
European firm has introduced oil engines in a few plantations. No manure 
is used. 

With the exception of the famous Khalesh dates, produced in the pro¬ 
vince of Hasa in Eastern Arabia, the dates of Baghdad are the finest in 
the Persian Gulf region. A very large proportion of all the varieties culti¬ 
vated are of excellent quality; the choicest varieties, however, are the 
? taxest; and are never to be obtained in the bazaars. 
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ZaJhidi is the most extensively grown of all varieties, being extremely 
productive: the fruit can be sold either fresh (Zahidi Kursi) or dry {Za- 
hidi Yabis). Next in popularity conies Khustawi, an excellent soft date, 
rather sm^er in si2e, but of excellent, rich flavour. The best varieties 
are the Sukkari, Maktum, Tabirzal and Asharasi, a large dry date. 

Next in importance among commercial fruits comes the orange. Bagh¬ 
dad oranges are famous throughout the Persian Gulf. Oranges are grown as 
subsidiary crops under the date palms, chiefly with the object of giving the 
trees some protection against the occasional sharp frosts of winter. Most 
of the trees are seedlings; nevertheless the fruit is exceptionally uniform 
in character, practically the only variation being in size; they are brightly 
coloured and thin-skinned, with few seeds and abundant juice of excellent 
flavour. The Arabs call them “ portugal Temons, sweet limes, man¬ 
darins and citrons are also grown. The varieties of lemons are rather good; 
the varieties of the other citrus fruit seem to be quite up to the standard 
of other countries, notwithstanding the Arab’s lack of interest in horti¬ 
culture. 

Of the pomegranate, a number of varieties exist, though it is doubtful 
if any are as fine flavoured as the Masqat pomegranate. Neither do they 
show any tendency to become seedless, as is claimed for some varieties 
both in southern Spain and in Afghanistan. The Salimi variety is consi¬ 
dered the best; Ragawi, Halu, Aswad and Amlasi are other varieties. The 
best pomegranates are six inches in diameter and are sold in the bazaars 
at three or four pence each. 

Among minor fruits, grapes, figs, mulberries, apples, plums, peaches, 
apricots and jujubes are grown; none, however, extensively. Six varie¬ 
ties of apples are known in Baghdad. Peaches are of inferior varieties and 
so are the apricots and plums, so that choice foreign varieties might be 
profitably introduced, all the more so as the conditions of climate, 
abundant water supply and freedom from insect pests render Baghdad 
pre-eminently suited to fruit culture. 

FORESTRY 3^ - Tkd Ttees of tlie Alfoid in Hungary (i). — bernItsky, jeno, in ErdSaseti Ki- 
shielek, Year XVI, No. 3, pp. 130-180 14 figs. Sdnieczb 4 nya, 1914. 

The question of the affor^ation of the Alfoid, or Great Hungarian ^ 
Plain, is of high importance from the economic and sylvicultural points, 
of view. Hungarian foresters have obtained very good results in the 
fixing of the sandy parts of the Alfdld by sowing RoUnia pseadacacia. But 
as the Plain pr^ents conditions of great diversity, it is essential to deter¬ 
mine what other species can be used for the reafiorestation of the denuded 
areas. On black sofls containing a fair amount of clay ox limestone, oaks 
will no doubt do best; but on the extensive alcaline lands neither oak 
nor robinia can succeed. 

The writer has undertaken tbe collection of physiological and ^0-, 
logical information bn all the wcK)dy plants of the Ahold, wild and planted, 

{t) Se« atUcie: Scssmto, Tfie Present Cmdition of For^try in Hpn- 

Nov. 1914 pp. 1391.1400. 
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whicli are of importance for forestry or for ornament. It is well known 
that the tree vegetation of the Alfold differs from that of Western Europe^ 
as well as from those of the Alps and Carpathians. From the writer's 
m*^estigations it appears that many of the species now growing wild under 
the climate of the Alfold can form woods; the presence of these species 
is good evidence that the Alfold has never been without woods, and indeed 
extracts from Tagdny's documents (Budapest, 1896) on Hungarian forestry 
show* that even 700 years ago there were woods of economic importance in 
the Plain. 

The following is a summary of the species growing in the Alfold. 

Juniper {Junipems communis). — This is the only Conifer growing 
wild in the Plain. It grows on the sandy soils of Pest County and of the 
D^liblat steppes ; in some places on the sandhills it forms dense thickets 
of great extent. In these thickets its trunk reaches a fair height and 
its growth resembles that of spruce. It is an important element in the 
fixing of the shifting sandhills. At one time it was used for vine posts, 
but since juniper berries have come to be a valuable product cutting has 
been prohibited. The rental for berry-picking brings in over £100 a 
year, and the average crop of berries is 70 to 90 tons. As junipers are 
useful as shelter woods, the State Forestry Administration does not 
allow any kind of cutting. 

Red cedar {Junipems virginiana E.) — In parks on rich sod, as at 
Versecz, Vadaszerdo and GoddUo, this tree grows well. As the wood is 
valuable, planting is to be recommended. For some years Teodorovits 
has been making trial plantings at Eardlyhalom, in places in which ro- 
binia is difficult to grow owing to tmfavourable soil conditions; the results 
have so far been good, and if the young cedars continue to resist the cli¬ 
mate and soil of the Alfold, the practical bearing of the trials will be con¬ 
siderable. 

The arbor vitae {Thuya occidentalis) and Biota orientalis do well in the 
sunny parks of Szeged and Versec ; the latter can also be grown on slightly 
alcaline land, as at Kunszentmiklds. 

The Austrian pine {Pinus nigra Arn.) (i) is the most important of 
the resinous species which have been tried in the Alfold, being suitable 
botji in the Plain itself and in the hills bordering it. It does much better 
than Scots pine in the Plain soils; on the sands of Delibldt there are small 
woods of tall and fine trunks, which are encouraging for the success of 
future plantations. It had been affrmed by Kirchner, Schroter and Eoew 
{Lebensgeschichte der miUeleuropdischen Blutenpflanzen, p. 289, Stuttgart, 
1906) that Austrian pine was less light-demanding than Scots pine, but 
it seems that in the Alfold the Austrian is highly light-demanding and will 
not stand shading. According to experiments at Godollo and Eurdly- 
halom, some other resinous species, such as Pinus ponderosa, P. densiflora 
and P. Banksiana, are suitable for planting and have given some success; 
but data as to their yield of timber are not yet available. 
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(1) See B, Jtme 1913, No. 690, 
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Silver birch [BeUda verrucosa Ehrh.) grows wild in several places in 
the Alfold, especially on swampy land and on the sands of Nyirseg, where 
the soil conditions are suitable for its germination. The downy birch 
{B, pubescens) is more a mountain species in Hungary. 

Of the two aiders, Ahms rotmidifolia Mill. A. glutinosa Gaertn.) 
and A, incana D. C., the first is the more general, occurring throughout 
the Plain, especially' by watercourses and on damp or swampy land. 

Hornbeam {Carpinus betnlus) is often dominant on hills, especially 
in the south-east of the country on the borders of the oak and beech areas; 
it also occurs in the oakwoods on clay soil in the Alfold. 

Beech {Fagus sylvatica) was till lately supposed not to be native in 
the Alfold, but the foresters have found that it occurs here and there in 
cool places near watercourses. 

Chestnut {Castanea sativa !Mill.) does not occur wUd in the Plain and 
does badly when planted. It is, however, numerous in the territory of 
Xagymaros and in the hiU-country fringing the Western Alps of Hungary. 

Oaks {Qiierciis spp.) are the most important native trees in the Hun¬ 
garian Plain, where they have existed from prehistoric times. But much 
of the area formerly occupied has been cleared, either by excessive deforest¬ 
ing or for cultivation, so that they now occur only on the poorer soils. The 
writer believes there is not a single county in the Alfold without oakwoods 
or traces of their former presence. Pekete gives the following areas as 
occupied by oakwoods in the Hungarian Plain in 1888 : 


Jasznagyktmszolnok.. 453 *o 

Hajdii,. 38397.9 

Szabolcs.... 48 353 

. 9955.0 

Bacsbodrog... 31 287 

Csamd . . ................. 28.44 

Torontal ... 12 799.3 


In general six species of oak can be distinguished, apart from varieties 
and hybrids; these are ; Quercus rdbur E. (= Q. peduncidata Ehrh.), Q. sessi- 
liflora Sm., Q. lanuginosa Earn., Q. conferta Eht. {= Q. Juiugarica H.), 
Q. ccrris Q- tardiflora. On the sandy soils of the Alfold Q. rdbur is the 
most widely distributed; on dry sand the oak forms open woods and is 
mixed with other species. On the steppes of Delibldt and in the districts 
of Ehs-Kunsag, Szabadka and Nyirseg, it forms groups with white lime 
iomentosa) and birch. Robinia often supersedes it after cultivation. 
Oaks do best in rich damp soil, where they form true forests and grow the 
finest trunks. The ancient oak forests of Bacska and Slavonia were for¬ 
merly celebrated, but they too have been seriously reduced by felling. The 
pedunculate oak varies according to the ground in which it grows: in damp 
soil it grows tall and slender, and in dry soil remains small and thickset. 
The Hungarian oak {Q. conferta) requires a dry clay soil, and consequently 
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occurs in the southern part of the Alfdld. It stands the full glare of the 
sun and also shade; in mixed oakwoods it forms the most leafy lower 
storey. The value of its wood is not generally known ; it is esteemed by 
coopers because when once dry it never breaks ; they use it for barrels for 
transport. 

Walnut {Juglans regia If.), — The walnut develops best in the sandy 
regions, and is there often grown for its nuts. It grows wild in Krassd- 
szoreny county. Juglans nigra does well in the loess soils on the right 
bank of the Danube, and also in the south of the Alfold. 

Willow {Salix alba L.). — Under the climate of the Alfdld this is 
the most abundant species of Salix ; others occurring are : S. caprea, S, 
cinerea^ S. amygdalina, S. repens and S. fragilis. 

White poplar {Popnlus alba L.). — This tree occurs all over the 
Alfdld, even on limestone. In the State nursery at Szeged it is grown 
from seed for planting sandy soil. P, tremula does not grow as tall as 
either P. alba or P. nigra in the Alfdld ; the last-named may reach 8o ft. 
Of the native species, P. nigra resists moving sands best; on the steppes 
of Deliblat these poplars may be found with the trunks standing 6 ft. deep 
in sand. Although poplars are native, authorities agree in attributing 
the groves in the Plain to planting. 

Other species of the genus are : P. deltoides Marsh; P. pyramidalis 
Roz., common in every village; P. hungarica Kit., fairly frequent, and 
according to Gombocz the female form of the Tombardy poplar. 

Elm {Ulmus glabra Mill.). — The place occupied by poplar on sand 
is taken by elm on clay, and even to some extent on alcaline land. Thus 
it occurs in certain soils in the counties of Bihar, Bekes and Csanad where 
no other trees grow. As the elm does well under the Alfold climate, resist¬ 
ing both the winter cold and the summer drought, and is not particular 
as to soil, being able to withstand even some alcali, the writer recommends 
it for the planting of the non-sandy soils of the Alfold. 

Though Tamarix galUoa does not grow wild in the Alfold and does not 
form a tree under the climate conditions prevailing there, the writer recom¬ 
mends planting it on alcaline land as a preparation for other trees. 

Eimes {JCilia parvifolia Ehrh., T. grandifoUa Ehrh., T. tome^idosa 
Moench). — T. tomentosa comes next to Populus nigra in abundance as 
a doaninant in the sands of DelibMt; it is valuable to the small farmers 
as supplying their bees with honey. For ii years the Forest Administra¬ 
tion has prohibited felling; the oldest trees to be found now reach an age 
of 6o or 70 years; they used to be cut over every 20 years. 

Ailardhus glandulosa Desf. — This tree has been acclimatised in 
several counties of the Alfold, on heavy black clay soil; the writer recom¬ 
mends it for soils too alcaline and dense for robirda. Although its timber has 
little value, it makes a fairly good jSrewood. 

Robinia {Robinia pseudacacia E.). — This plays a very important 
part on the Alfdld. Vadas estimates the area covered by it in 1910 at 
78 240 acres. 
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Ash {Fraxinus excelsior h-) is frequent in the oakwoods, and here and 
there also dominates small areas. 

Other trees and shrubs, wild or acclimatised, are: Ginkgo hiloba L., 
Corylus avellana L., Morus sp., Broussonetia papyrifera Vent., Celtis sp., 
Platanas sp., Ftelea trifoliata I/., Rhus cotinus L., Acer tafaricum I/., A. 
platanoideslf., A. pseudoplatmius L., A. campestreli,, A, negundo L., Sta- 
phylea pinnata L., Rhanmus cathariicus L., R^ tinctoria W. Kit., R. frangula 
Iv-, Fir us communis L- var, pir aster, Crataegus monogyna Jacq. 

57 - The Forests of the Western Caucasus, (i). — rttbel, n. a., in The jouma of 

Ecology, Vol. II, No i, pp. ^^9-42 + plates VII-IX. London, April 27, 1914. 

The Colchian mixed deciduous forests, — Colchis, on the eastern shores 
of the Black Sea, differs from the other regions surrounding the Caucasus 
in being very fertile and densely wooded. The rainfall is considerable 
and evenly distributed, so that the climate tends to be oceanic; with the 
Mediterranean climate the Colchian hasonly the Warmth in common, neither 
the dry summer nor the mild winter, and the unfavourable season to which 
the vegetation must adapt itself is the winter. Consequently the dominant 
trees are not sclerophyllous, but summer-green. The Colchian district is 
characterised by deciduous forest with partly evergreen underwood; this 
occurs equally on granite and limestone. The oriental hornbeam {Carpinus 
orientalis Mill.) is abundant and nearly dominant in large parts, especially at 
the lowest altitudes; the common hornbeam (C. beiulus) is also present; 
maples are abundant and include4^^?' pseudoplatanusl,,, A, campestrel,, and 
AJaetim C. A. Meyer; other abundant trees are wych elm {Ulmus montana 
With.), ash {Fraxinus excelsior T.), and especially” Tilia caucasica Kuppr., 
as well as oaks (Quercus rohur T. and Q, sessiliflora Salis.). The prominent 
trees are thus mostly the same as in the oceanic parts of Europe, but in very 
luxuriant forms with large leaves. Epiphytes and Hanes are very abund¬ 
ant, and the underwood is usually rich, sumachs {Cotinus coggygria 
Scop, and Rhus coriaria E-) being prominent; the ground vegetation con¬ 
sists of luxuriant herbs and grasses. From about 300 m. the montane 
evergreens become more prominent: Frtmm laurocerasus E., Ilex aqui^ 
folium If^, Buxus sempervirens E. (reaching 8 m. in height and 20 cm. in 
diam.), Rhododendron poniicum It,, R, flaoum E- 

Beech forests, — The beech forest is widely distributed in the Caucasus; 
its main bdt Ues betwtoi 700 and 1500 m., but it may ascend to the tr^ 
Kmdt and deseed into the hornbeam mixed deciduous forest. The beech 
here is Fagus silvalica E. var. miaiica D C. (= F. orientalis Eipsky). The 
differences in composition on granite and limestone are sHght, but two 
well-defined associations can be distinguished by altitude: from 700 to 
xooo m. occurs a dense shady beech forest nearly devoid of undergrowth, 
many trunks being i m. in diameter, in which occur isolated examples of 
Ulmus monima, Tilia cmcasim and Carpinus ormdalis and C. betulus; 
from 900 to 1500 m. beech dominates as standards with a dense under- 

(i) The importance recentiy assumed by the forest reserves of the W^^estem Caucasus 
for the Mediterranean timber trade should be noted. 
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wood of Pnmiis lawocefasus; this Fagetum asiaticae laurocerasostm is mii- 
mately related to the Fagetum silvaticae aquifoliosum of the subalpine belt. 
in Corsica. 

Needle-leaved joyests {Aciculisilvae). — The stibalpine belt is character¬ 
ised by needle-leaved forests formed by Abies Nordmamtiam Stev., Picea 
orientalis Carr, and Pinus siheshis It, The pine forest is extremely similar 
to those of the Alps, occupying the same type of habitat on the northern 
side of the Caucasus. Picea orientalis often occurs in beech and fir forests, 
but may become dominant on deep loamy soils in ravines. The most 
conspicuous conifer forests are those of Abies Nordmanniana, which cover 
large stretches on both slopes of the Caucasus; on the northern dry side 
they leave the driest and most exposed slopes to the pine; on the southern 
side firs mix with the ascending beeches, but moist localities on both sides 
bear a beautiful, dense and pure fir forest, within which occur many Euro¬ 
pean species as well as Rhododendron caucasicwm Pall, and Vaccinium aroto- 
staphyllos E. 

To sum up, the forests of the Western Caucasus show very considerable 
resemblance to those of Central Europe and extremely little to those of the 
Mediterranean. As in Central Europe, the subalpine zone is mostly 
clad with needle-leaved forests, whilst those of the lower belt belong to 
the formation group of Aestatisilvae (summer forests). Very rich mixed 
deciduous forests cover the lowlands, beech forest with laurel-leaved under¬ 
wood dominating the higher belt, while Abies Nordmanniana woods 
clothe the highest tree-bearing zone, leaving the dry poor slopes to Pinus 
silvestfis forests. These communities are all climatic, each being the climax 
for its own climate. 

58 - Natural and Artifieial Regeneration in the Forests of Northern Sweden. — 

WiBECK, E. (Report from the State histitate for Forestry Experiments), in Medde- 

landm ftdn StaUns SkogsfdfsbksamtaU, Fart 10, pp. 91-13S -|- fig. 13 Stockholm, X9r4. 

This report deals with two series of experiments in the forests of 
Northern Sweden and contains a general discussion on the subject. 

The experiments of the first series, on the power of natural regene¬ 
ration of Scots pine after clear felling, have almost always given satisfactory 
results; the writer concludes that in Northern Sweden clear felling is the 
most satisfactory method for Scots pine, as its seedlings are so light-demand 
ing that even a slight shading prevents the new stand from getting a hold. 

In the second series the object was to ascertain how to get the best 
stand in spruce forests on^'swampy land; Scots pine has been found the 
best tree for this purpose.' 

Experiments have also been made on sylvicultural methods, andespeci- , 
^y on the value of seed from different regions. Scots pine seed collected 
in Northern Sweden itself has been found to give much the best results, 
and it is probable that want df success in former experiments was due chiefly 
to the use of seed from the south of the country, . . 

A bibliography of 75 works is appended, , : 
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59 - An Experiment in Manuring Forest Nnrs^es. — roSkoy, f. v., in MtttH- 

la^en aus dem for^khm Versuchswesen Oskneidts, Fart XZXVIII, 36-64. 

Vieona, 1914. 

Partial r^iilts of espaiments with manures for forest nurseries show 
that steamed bone-flour and basic slag have no marked influence on the 
growth of spruce and Scots pine seedlings. 

60 - Expetimente in Thinning Beeeh and Scots Pine Woods. (Nach den Anfnahmea 

der forstlichen Versuchsanstalt fur das Grosslierzogtiim Hesse). — WnaMENAXTER, in 

AUgemdne Forst urd Jagi Zeitungy Year XC, pp. S4-90. Frankfort-on-the-Main, 1914. 

The writer, with the help of data collected by the Experimental Fore^ 
Institute of the Grand- 4 uchy of Hesse, reports, with exhaustive particulars 
and tables, on the results obtained by experimental thinnings continued 
for the last 25 years in the dominated trees on plots 0.62 to 2.47 acres in 
extent, distributed in groups of 3 to 5 in 17 experimental areas under 
beech and Scots pine. 

The research work has dealt not only with the production in volume, 
but also with that in value. With this object, and in order to overcome 
the difficulty of distributing the various sorts of wood, a new method of 
calculation b^ed on the value-metre (Wertmeter) has been introduced. 
Thus for beeches 79 years old, that is not yet quite mature for timber, 
the value-metre was determined by considering the faggot wood as being 
worth one half the value of timber, so that if for instauce there were 60 
cubic metres (i) of the latter and 40 of the former they would be considered 
as 80 value-metres. 

For Scots pine the calculation is quite different, because the ratio 
between the assortments of a stand depends chiefly upon the average dia¬ 
meter of the same; the assortments corresponding to the various average 
diameters were determined and their market value ascertained, assuming 
that a value-jtnetre was that quantity of wood worth 10 Marks (9s zoi); 
thus an average diameter of 16 inch^ corresponds to 40 per cent of sawn 
timber worth 22s 2d per cubic metre, 40 per cent of building timber worth 
i6s gd per cu. metre, 10 per cent of fire-wood above 2.8 inch in diameter 
worth 5$. 2y^d per cu. metre, and 10 per cent of faggot wood worth 
yd, per cu. metre. This would give an average of i6s 2d per cubic metre 
and therefore a tree of such a diameter ’would correspond to 1.65 value-metres. 

The results obtained proved somewhat inferior to the expectation. 
The beech areas showed that both the total volumes and the percentage 
increments with light, average and severe thinning in the lower storey 
varied irregularly and did not differ much from each other, and even with 
thinmng in the upper storey and on tixe selection S3?stem, saving in a few 
cases, the results were not much better. 


im 


|i) I cttbic metre 35-3i5 cubic feet 
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— General Averages, 


Production 

i Thinning in lower storej' 

Thinning } Thinning 
ia upper on selection 
storey ! system 

' light 

medium 

severe 

Value-metres .. 

lacrement per cent. 

100 i 

4.0 \ 

98 

4.1 

102 

4.5 1 

i 

106 

40 

92 

4.9 


Thinning in the lower storey on pines did not yield any noticeable 
result. 


Scots pine. — General Averages, 


Production 

Thinning in lower storey 

light 

1 medium | 

severe 

Value-metres. 

i ^5 

1 1 

I 1 

1 100 

1 ' 
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Increment per cent. 

i 

1 i 

4.0 


Independently of these experiments the writer obtained noteworthy 
results by comparing different methods of estimation. Starting from the 
idea that thinning has two effects : an increased increment in the remaining 
classes of trees, which is expressed by the difference between the increment 
per cent of the thinned stand (z) and that of the unthinned stand (y) ; 
and secondly an anticipated return in cash and therefore a corresponding 
interest (p) instead of the percentage increment of the thinned classes {%), 
Consequently, the original stand being £r, the thinned stand the 
financial expression of the thinning will be : 

A = {z-y) + D - a;). 

In practice, starting from the usual five classes of trees, the product 
of each should be determined and thus the total would be obtained. 

The three beech test areas were thinned every five years and five times, 
their original ages being respectively 67, 67 and 63 years. In the first, 
thinning inthelower storey was practised in classes I-III;m the second,selec¬ 
tion thinning in classes III-V; in the third, thinning in the upper storey in 
classes II-V; a fourth area was thinned lightly and was used as a check 
in order to determine the increments, x and y of the formula, while the incre¬ 
ment z of the thinned stand was calculated for every class of trees and for 
a period of 20 years. 


Increments 


Class 

II 

1 Class 
in 

Class 

IV 1 

Class 

V 

. 

1 

0-3 

2.2 

3.3 

3-6 

3.8 

ar in I St area. 

1.2 

3-1 I 

3.6 

4.3 

3.9 

s In 2nd area. 

2,4 

3-6 

3 -S 

3-5 

3.1 

« in 3rd area .. 

....... i 

1-5 ; 

3-6 

4.6 

3-9 

4-1 
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The various methods of thinning yield characteristic results. From 
a medium thinning in the lower storey, the more developed classes of plants 
derive most benefit, while with selection thinning much irregularity 
observable. In thinning in the upper storey the greatest increment takes 
place in the intermediate class III; nervertheless the total percentage 
increments do not vary much (3 ; 3.7; 3.4; 3.6). Appl3mig the formula 
to the preceding data and making p = % the final result for the three dif¬ 
ferent manners of thinning would be 152.1, 73.2,147.8 value-metres, that 
is to say that selection thinning is financially only one half as effective 
as thinning in the upper on lower storey, which give nearly the same results. 

As for the second object of thinning, the interest on the money instead 
of the increment of wood, the best resirits are obtained by thinning in the 
lower storey, less with that in the upper storey, and least of all withselection 
thinning. The increment increase for the principal stand is 86.1, 113.1 and 
129.2 value-metres respectively for thinning in the lower storey, thinning 
in the upper storey and selection thinning. 

The writer concludes by expressing his opinion that in estimating 
thinnings, only exact calculations can give reliable results. 

6x - Experiments in Thinning Douglas ¥ls(P$eudoisu^a douglasii Carr,^ in 

Austda. — Kubelka, a., in MiUeUungen aus dem forstlichen Versucksmesen Osterreichs, 

Part XXXVm, pp. 9*34 4 - 10 figs. Vienna, 19x4. 

The writer reports experiments in thinning carried out since 1905 in 
a wood of Douglas fir situated m the district of Aurach (Gmunden). Three 
plots were taken, one of which was subjected to light thinning in the upper 
storey, one to medium thuming in the lower storey and the third to severe 
thinning in the lower storey. Bvery year they were estimated. The abso¬ 
lute growth in section and volume was nearly the same during the five 
years, white the relative growth was naturally greatest on the plot severely 
thinned. 

In 19x0 the average increment per class according to age, that is when 
the plantation was 23 years old, was very remarkable : 137 cubic feet pet 
acre for the first plot, 171 cu. ft. for the second and 150 cu. ft. for the third. 

The writer cohdudes from the results obtained that Douglas fir, 
taking into account also the technical properties of its timber, is to be 
considered as a forest tree very suitable fox good spruce soils ; and that, 
starting from rather dense plantations, from 1800 to 2000 trees per acre, 
thinning should be practised, and especially thinning in the upper storey, 
lea\dng the underwood. 

63 - The Dlil^tion of ReSlU ia Austria. — Kx3rBELK.4 , a., in MiUdlungen am dem 

HorsUichm Versuchswesen Osierteichs, Part XXXVHI, pp. 35-55 + figs 11-12 Vienna, 

X914. 

After having reviewed the unsatisfactory results obtained with the 
usual methods employed for the extraction of resin from Austrian pine 
in I/>wer Austria, the writer proposes a new method consisting in attaching 
to the tree, instead of the glass vessel at present employed, a cast iron 
retort which is fastened by means of a screw passing through the length 
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of the neck of the retort By this means the co^isiderabie ad\antages 
would be obtamed of having a purer product and of complete collection of 
the turpentme, the greater part of which was lost by the old system (i) 
Also 111 the method of workmg up the crude resm the writer pioposes an 
essential reform by introducing a smtable^distillipg plant on the French 
model He then calculates the yields as set forth in the accompan3?mg 
table and based on current pnces and cn a production of 660 lbs of tesin 


(i) thh method IS siimlar to that alieady emplojed m North tocnca* (B 4 )i 
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by tbe old method, and 770 lbs* by the new method, from 100 Austrian 
pines. 

The writer expects from this reform m the utilisation of resin a greatly 
increased yield from the Austrian forests of black nine and also a consider¬ 
able economic adavatage, as the resinous produc^which are imported for 
a value of f 833 333 might be produced in the country itself. 

The new method of resin extraction should also be taken into considera¬ 
tion for Scots pine and for larch. 

63 - The Condition of Forestry in Portugal. — redo:cbo, a., in Bmteyia, voi. xii, 

Part XI, pp. 3^5-376. Braga, November 1914. 

Of recent y-ears forestry has developed slowly but continuously in 
Portugal. Pine plantations have increased considerably^ since their 
products find a ready- sale in the markets. The forests cover a total of 
19 per cent of the area of the country and consist chiefly of the following: 


^flaritime pine (predominant) and stone pine. 1910547 

Holm-oak. 899 249 

Cork oak... 817 459 

Cliestaut.. . 200558 

Various species of deciduous oak. 169 229 


Pines predominate hi the northern part of the country in the moun¬ 
tainous region of abundant rainfall. In the southern part, wrhich is 
flatter and drier, holm-oaks and cork oaks predominate. Acorns for 
feeding pigs constitute one of the principal sources of w^ealth in the region 
south of the Tagus. Cork is stripped from the trees in the plains every 
9 or 10 years and in the mountainous districts every ii or 12 years, 
and constitutes the most important forest product exported. Chestnuts, 
which are a source of weed as well as feed for m?,n and live stock, tend to 
disappear owing to the ravages of the ink disease. 

The followring table, showing the value cf forest preducts, indicates 
the development of forestry in Portugal durirg a period of 40 years. 



x8?o 

1910 


£ 

£ 

Timber ... - . 

• 32 358 

206 690 

Cork ............... 

. . X43 906 

992 191 

Various for^t products. 

12 291 

3400X 

Total . 

■ - £ iS $555 

£ I 232 S81 
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64 - Borax in Stables to Prevent the Breeding of Flies,— rscjdis, c. d., m journal avamnE 

of the U. S. Cavalry Associaiioiit Vol. XXV, No. 104, pp. 339-340. Fort I^eavenworth, 

Kansas, October 1914. 

Receat experiments by the U. S. Agricultural Department at Arling¬ 
ton, Va., and at New Orleans, Da., show that a small amount of ordinary 
borax sprinkled daily on manure win effectually prevent the breeding 
of typhoid or house fly. Borax will not kill the adult fly, but will sterilize 
the fly eggs whether found in manure, garbage of any kind or crevices in 
floors. 

The above experiments proved that 0.62 of a pound of borax or 0.75 
of a pound of calcined colemanite (crude calcium borate) would kill fly-mag¬ 
gots in eight bushels of horse manure. In garbage cans and refuse piles 
two ounces of either of the above substances prevented flies from breeding. 

The method of using the borax or colemanite is as follows: It should 
be sprinkled, in the quantities given above, around the outer edges of the 
pile of manure through a fine meshed sieve. Immediately after, the ma¬ 
nure should be sprinkled with w^ater in the proportion of tw^o or three 
gallons to eight bushels of manure. It is very desirable that a little borax 
be sprinkled daily instead of waiting until a large pile has accumulated, 
as the insecticide acts more promptly on the new^ laid eggs. As fly maggot 
congregate at the outer edges of manure piles, most of the borax should 
be sprinkled there. 

At the cost of five or six cents a pound, it is estimated that the cost 
of this treatment in city stables should not exceed one cent per horse per 
day. Hitherto the use of iron sulphate and potassium cyanide has been 
too expensive to allow of extensive use. 

The moderate use of borax on manure has been found to have no 
injurious action on the subsequent use of the manure for agricultural 
purposes; the result of a more extensive use of borax in this connection 
has not yet been determined, but is being studied. 

65 - On the Possible Oeeuirenee of Tuberenlosis Baeilli in the Blood of Cows, 

especially after the Injection of Tubeieulin.— brakte, i,ars, m ZeUschrift far 

Infekitonskranklmtm^parasitare Krmhhdtmmi Hygiene der Haustim, Vol 16, Part 3, 

1 p. 187-194. Berlin, November 10, 1914. 

The object of this experiment was to ascertain whether, in the case 
of tuberciflous cows, subcutaneous tuberculin injections could cause the 
tuberculosis bacilli present in the animal*s body to free themselves and 
appear in the blood. 

For this purpose 50 cows in all, from 3 to 14 years old, were examined, 
all of which gave distmct tuberculin reaction. Five had distinct tubercu¬ 
losis of the lungs, while three suffered from advanced general tuberculosis 
and tuberculosis of the udder, as was proved by post moftm examinatiou.. 
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Samples of blood being taken from eadb cow, an intramuscular injection 
of 5 cc. of residuum (after centrifugation) was given to two guinea-pigs. 

Then 0.5 gm, of tuberculin was injected into each cow {0.75 gm. 
being used in the case of three animals). After the lapse of from 16 to 18 
hours, fresh sample of blood were taken from the subjects of the experi¬ 
ment and a number of guinea-pigs received injection of 5 cc. of the resi¬ 
duum of the blood from the cows (2 guinea-pigs being used fox each cow). 

Of the 200 guinea-pigs thus treated, 9 died before the condudon of 
the experiment; in no case, however, was the injection made from the 
same sample. The rest of the guinea-pigs were killed in from 7 to 17 weeks 
after treatment^ and subjected to a post f}W}tem examination, o^one 
of them had tuberculosis. Thus w'e ’find that in the blood of the 50 
tuberculous cows no tuberculosis bacilli ’were to be found, either before 
or after the tuberculin test. 

It can therefore be concluded that no freeing of bacilli takes place 
through reaction to tuberculin injection. 

66 - Serapis in Sheep* — Board of AgficaUnre for Scotimdf Leaflet No. 15, pp. 1-6. 

Edinbuigh 1914, 

During the last tw^o years enquiries into the history and characters 
of the disease known as ** scrapie ”, which has caused heavy losses in the 
South-East of Scotland and the North of England have been made by 
Dr. J. P. W Gowan. 

A disease indentical in symptoms with scrapie existed in England, 
Exance and Germany almost two centuries ago. References to the malady 
were more common during the middle and the latter hah of the eighteenth 
century than in the nineteenth. 

Previous to the outbreak which has been the occasion of Dr. M' Gowan’s 
enquiry, there is no mention of the disease ever having existed in Scot¬ 
land. 

The first sjmxptom shown by an affected sheep is usually a slight twitch¬ 
ing of the tail or fficking of the ears. It then begins to show more marked 
e\ddences of itchiness, especially of the head, tail and hind quarters. No 
scab or roughness, however, is to be seen on the skin. Its wool in parts 
either falls out or is rubbed off. It is mostly restless, nen^ous, shy and 
apparently suffers most on hot sunny days. It has sometimes a great 
thirst. Its appetite remains good, but it falls away in condition. Diarr¬ 
hoea is not present. Its gait becomes a trot, and it no longer gallops. 
If its foot catches against anything, it falls in a heap and rises again with 
difficulty, while it experiences more and more difficulty in getting about. 
Extreme emaciation follows, and death supervenes. 

Of recent years scrapie seems to be most prevalent among Half-bred 
stocks, but Cheviots have suffered severely and Border Eeicesters have 
not altogether escaped. In preceding epidemics, many other breeds suf¬ 
fered: the Down and other breeds in England and the Merinos, especially the 
more finely bred varieties, on the Continent. The outbreak of recent years 
has been confined to the counties of Roxburgh, Berwick, and Northumber¬ 
land. 
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Scrapie shows itself for the most part when the sheep is about two 
years old. From the numerous post mortem examinations made by 
Br. M' Gowan, the feature common to all cases was extensive infection with a 
microscopic parasite, Sarcocystis fenella. It appears that these parasites 
occur in the musceles of a large proportion of mature sheep; when their 
numbers are small the sheep suffer no bad effects, but when they are 
numerous, scrapie appears. 

The sarcocyst multiplies and spreads throughout the body of the sheep. 
It generates a poison, which, circulating in the blood, affects the nerves 
of the skin and gives rise to the characteristic itching. The presence of these 
parasites in large numbers in the muscles accounts for the restricted use 
the affected sheep are able to make of their limbs. 

By injecting into rabbits an emulsion prepared from the muscles of 
sheep which had scrapie, the t%p)ical itching was produced, while rabbits 
inoculated with a similarly prepared emulsion from the muscles of healthy 
sheep were in no way affected. 

Dr. I\I' Gowan believes that scrapie is not contagious. Some farm¬ 
ers have gradually got rid of the trouble by bringing to their farms young 
health}" sheep which, although allowed to mix freely with the affected 
stock, never contracted the disease. As the older ages were gradually 
disposed of, scrapie disappeared from the flock. Dr. M' Gowan fiurther 
does not consider that the rams have any responsibility for introducing 
or spreading the disease among a flock, for when scrapie has broken out 
it usually begins with only a single case or two, while if it had been intro¬ 
duced by a ram many of his progeny would have developed it. In addition 
there are undoubted instances of a ram suffering from scrapie serv^'ing 
ewes without either the ewes or their lambs being affected. 

Dr. M’ Gowan’s conclusion is that lambs receive the infection before 
birth. As a rule, lambs from affected ewes sooner or later develop the 
disease, although affected ewes have produced healthy lambs and healthy 
ewes have produced lambs which in time have shown that they were 
affected. In one experiment, four lambs from ewes badly infected with 
scrapie were removed from their mothers the moment they were bom. 
They were kept on land on which no sheep had been grazed for many 
years and thy were reared entirely on cow's milk. In due time all the lambs 
developed the sarcocyst in large numbers, thus showing that they got the 
infection when in the foetal stage. 

As the age of maximum occurrence of the disease is about two years, 
it is dangerous to maintain a breeding stock by keeping the ewe lambs 
from the two-year-old ewes. 

According to Dr. M' Gowan no curative treatment is known, but 
the disease can be controlled by adopting the following methods : 

1, Affected animals should be sent to the butcher at once before 
they become emaciated. 

2. The older sheep ^ould be gradually eliminated and fresh 
young ewes from clean flocks brought in. 
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3. Where a complete change of sheep is not made, the breeding stock 
should be kept up from the progeny of Ihe older ewes, and the progeny 
of the two-year-old ewes, and possibly of the two-crop ewes should be sent 
to the butcher. 

4. Under no circumstances should a diseased animal be used for 
breeding, 

5. Inbreeding should be avoided or at all events conducted with the 
very greatest caution. 

67 - The Use of Calomel in the Control of Swine Plague. —Ficu, g., and Cec- 

CHERELLi, R., in UAgricoHura Toscana, Year 5, No. 16, pp. 431*435. Florence, 

August 31, 1914. 

The writers have used calomel, among other remedies, with much 
success in the control of suine plague in the Italian province of Arezzo, 
a district where the disease has wrought great havoc for many years. In 
over TOO cases treated with calomel, not a single death occurred while in 
infected control styes, in some cases as many as 90 per cent of the animals 
succumbed. 

The remedy appears to be most efficacious wffiere it is administered 
before the disease is far’advanced, and is best given on the first appear¬ 
ance of the s37mptoms. Its efiect is doubtful in advanced stages of the 
plague. 

The doses w^Mch can safely be given per head are as follows: 

I gm. per dose for sucking and young pigs. 

2-2^^ " ” ” liaif-grown pigs. 

4 ” " ” adult pigs. 

In the case of pregnant sows, the dose is best administered in 3 por¬ 
tions within 36 hours. The calomel should be given in a boiled potato 
or in a meal or honey mash w'hich is fed to the pigs. If after two or three 
days, no marked improvement in their condition takes place, the same 
dose should be repeated or evai given a third time. In no case did the 
writers observe any bad efiects upon the organism by so doing. 

Caiomd was also given to healthy pigs in an infected stye, and it was 
observed that these animals did not fall ill, which proves that caiomd is a 
prophylactic as well as a remedy. 

, In what manner caiomd afiects the animal organism, the writer has, 
so far, not been able to ascertain. 

68 - The EelatlOHS of H^itamine to lapOids. — cooper, Evelyn Ashley, la The 

Biockemiad Journd, Vol VIII, No. 4, pp. 347*354. Cambridge, August 1914. 

Vitamine, the substance which prevents beri-beri and avian poly¬ 
neuritis, is present in higher concentration in various tissues rich in lipoid, 
e. g. liver, cardiac musde, brain and egg-yolk, than in voluntary muscle 
{ox, fish) which is poor in lipoid. It contains no phosphorus or carbo¬ 
hydrate. bedthin and lipoids may show a slight curative action, but when 
, purified by means of ether, they lose their curative power. Thus, it 
appears that the anti-ueuritic substance is not a lipoid, but exists in 
combination with lipoids in the animal tissues. 
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The greater part of this substance is extracted from tissues by means 
of 95 % alcohol, from which it is precipitated I^y ether. In the case of 
brain extract, however, it is only partUlty precipitated by ether. This 
suggests the existence in brain of an ether- and acetone-soluble substance 
which possesses a marked affinity, chemical or adsorptive, for vitamine, 
and which may function as a carrier in the living organism. 

It also appears that the injurious efcct of lipoid-free diets observed by 
Stepp is due not to the deficiency of lipoids, but to the mechanical removal 
of vitamine during the alcohol-ether extractions. Lipoids may therefore 
be considered as carriers of the \dtamine until required by the organism. 

69 - Experimeats with Ahderhalden’s Method for the Early Determination of 

Pregnancy* — CAMPVSt Antonio, m La CUnUa Vetennaria, Rassegfut di PoUsia Sa¬ 
nitaria e di Jgienii Year 37, Xo. 20, pp. 847-867. ^Uilan, October 30, 1914. 

After a detailed discussion of the Abderhalden dialysis method (i), 
the w^riter gives some data respecting his O'wn practical experience of this 
method. For the preparation cf proteolytic ferments he used as substra¬ 
tum for each experiment about i gm. of the placenta of a woman, a cow, 
a ewe and a sow. The 72 animals employed for the experiment were cows, 
mares, ewes, sows, goats and rabbits. Some of these were pregnant; 
others were in normal, or pathclogical, conditions. The amount of serum 
used for each experiment w as 1.5 cc. 

For technical reasons, the serum w’as not always obtained from spon¬ 
taneously coagulated blood, but in part also through the coagulation of 
the plasma alter previous ceiitrifiigation of the blood. In all cases, how¬ 
ever, it was clear, sterile and free from haemoglobin. Of the 24 normal 
animals which w“ere subjects of the experiment none showed any trace 
of proteolytic ferment in the dialysate. The same may be said in the 
case of animals sttfiering from typhoid, strangles (horses), liver-fluke 
(sheep), etc. A positive reaction could be observed in ah the 42 pregnant 
animals {34 corrs, 6 ewes, 2 goats). In two cases the reaction was not 
very marked, but in comparison ’^iith that of other serums it must also 
be pronounced positive. The proteolytic ferment was produced shortly 
after fertilization, for in the case of three cov’S its presence could be ascer¬ 
tained a fortnight after buhing. The sharpness of the reaction is, as the 
writer w^as able to satisfy himself, independent of the stage of pregnancy, 
for one cow always gave the same reaction after 25 days*, 5 months* and 
9 months* pregnancy. 

The proteolytic ferment does not lose its property of spHtting protein 
if the sterile serum is kept for some time at a low temperature; the writer 
found a serum still efiective one month after the blood had been taken. 
The effectiveness of the serum ferment is not limited to any special pla¬ 
centa proteid. 

The writer draws the foUomng conclusions from his. experiments: 

I, The Abderhalden reaction gives positive results in 100 per cent 

'■(i) See full description la No. 
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of cases if the animals are pregnant, while the resnlts are negative with 
diseased or normal non-pregnant subjects. 

2. It can have a positive result 14 days after fertilisation, and is 
independent of the stage of pregnancy. 

3. The effects of the proteol^c ferments are not confined to any 
special kind of placenta. 

4. This method should have a great future before it in the hands 
of the stock-breeder, and, after some improvements have been introduced 
into the manner of carrying it out, it should be adopted by practical 
farmers. 

70 - The Importance of the Glycerides of the Fatty Acids of Low Molecular 

Weight Present in the Milk-Fat of Different Mammals. — gutzeit, b., in Kuhn- 

ArchiVt Vol V, pp. 127-138. Berlin, 1914. 

The quantitative composition of the milk of different species of 
mammals shows a conformity to law which it has been possible to connect 
with the phylogeny, physiology and ecology of the species in question. The 
milk of the smaller animals, for example, which devdop faster than the 
larger ones, usually contains more dry matter, which is explained by the 
fact that the more rapid growth of the young animal necessitates a larger 
supply of nutritive substance, whidh on accountof the limited capacity of 
the stomach must be administered in a more concentrated form. The 
nearer the relationship of the animals, the more similar will the composition 
of their milk be. The composition of the fat has been the subject least 
studied in the comparative analysis of the milk of dif ererent mammals. 
It is known that in the butter-fat of cow’s milk, in addition to the three 
or four neutral fats (palmitin, stearin, olein and myristin), which also 
enter into the composition of animal and plant fats, there are present 
considerable quantities of several glycerides of the volatile fatty adds 
(capric, caproic and butyric adds). The fact that the existence of these 
glycerides of fatty acids of low molecular weight facilitated the detection 
of adulteration of the butter-fat of cows’ milk led to a more i^reful 
investigation of these volatile fatty adds. 

The content of these substances in fat is expressed by the Eeichert- 
Meisd valne. The variation limits of these figures have been established 
by numerous analyses, as' have also the circumstances which affect 
them. It has been ascertained that they are highest soon after calving, 
and decrease as the lactation period advances. To the average of about 
28 of the Reichert-Meissl value corresponds, in the butter-fat of cow's 
milk, about 8 or 9 per cent of the glycerides of the volatile fatty adds 
soluble in water. 

Ejcrchnkr expresses the opinion that the flavour and value of butter 
as an artide of food depend on the presence of these glycerides, which 
impart to it a spedal aroma. That, however, it is not the aromatic flavour 
only isvMdi determines the value of butter, is shown by the fact that in 
the process of manufacturing mdted butter {Butterschmak), for which not 
only the spoiled product, but also {according to Fibischmanh) fresh butter 
is used, the devdopment of the aroma is hindered. Further, in weE-made 
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butter, the fat is finely divided, as it is in milk, to which circumstance 
Fi;Eischmann attributes the fact that butter-fat is very easily digested by 
the gastric juices and agrees with people better than any other fat. As 
not only the neutral fats, which constitute the other fats, but also the 
fatty adds derived from them, are insoluble in water, and are therefore 
assimilated with more dijSiculty by the digestive ‘uices, than the volatile 
fatty acids which are soluble in water, and as these 8 or 9 per cent of 
glycerides are present in butter-fat in the form of mixed glycerides and not 
as simple tri-glyceride, the great digestibility of butter-fat as compared 
with other fats is easily understood. 

The question now arises as to how the milk fat of other animals stands 
in this respect, First, human milk was examined, of w'hich the fat content 
is about 4 per cent higher than that of cow’s milk. As the experiments 
of VON 1/AVBS, Pizzi, Arnold and the writer have proved, there are in 
human milk very small quantities of all the volatile fatty adds (Rdchert- 
Meissl value =2.). In this respect, therefore, there is a great difference 
between the fat of human milk and that of cow’s milk. 

According to the experiments of voN bAVES, Pizzi and Gijtzbit, 
the amount of the glycerides of fatty adds of low molecular vreight present 
in the m i lk fat of various animals is as follows : 


Volatile fatty adds 

Kind of milk (nesaured by the R. M. value) 

Sheep.30.0 

Cow.28.0 

Goat.24.0 

Rabbit..16.0 

Ass.13.1 

Mare.11.2 

Cat. 4.4 

Mouse . 2.9 

Human.*. 2.0 

Whale .. 1.6 

Sow .. 1.6 

Bitch. 1.2 


Contrary to Grbimer, who wishes to introduce a distinction between 
albumen and casein milks, the fat of the latter being rich and that of the 
former poor in these adds, the w-riter gives in the following table three 
groups which are very distinct from one another: 

1. Ruminating animals.. R. M. value 30-34 

2. Non-ruminating herbivom . . . • . R. M. value 16-11 

3. Carnivorous and omnivorous animals R^M. value 4-1 

These observations oblige one to accept as a fact the connection between 
the food of the adult animal and the composition of the fat administered to 
the young in its mother’s milk, according to which the Rddieit-Mdssl 
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values are lii^er for herbivoous animals and lower for carnivorous and 
omnivorous animals. 

If tbe small quantity of the glycerides of fatty adds of low molecular 
weight present in human milk is to be explained by the omnivorous nature 
of adult man, the question arises as to why cow’s milk should be less easily 
digested by the human infant than woman’s milk, seeing that it has 
been demonstrated that fats containing a larger amount of such glyceride 
are easily digestible. 

The heating of the milk given to the infant has been regarded by some 
as the cause of the deterioration of its nutritive value, for by the action of 
heat the albuminous bodies present in the milk are altered and become 
more difficult of digestion, while the ledthin content is destroyed, and the 
soluble lime salts are transformed into insoluble tricalcium compounds, 
causing an insuffident lime assimilation and promoting rickets. 

From their experiments on healthy children and those suffering from 
rickets, Cronheim and Muller have how^ever proved that the tricaldum 
phosphate produced by boiling milk is utilised as well as the soluble lime 
salts found in raw milk. Further, if one considers that the average lime 
content of cow’s milk is o.i6 per cent, and therefore considerably higher 
than that of human milk (0.03 per cent), while the total solids of the two 
are about equal (corv’s milk 12 per cent, human milk ii per cent), it is 
dear that rickets in children reared on cow’s milk is due to a rdative, 
and not an absolute, want of soluble calcium salts. 

Of late years experiments have been made on children fed partly on 
skimmed mihs: and partly on whole milk, and although in both cases 
the amount of lime given was the same, it was observed that -where the 
diildren were fed on skimmed milk, the organism became richer in lime, 
while it became poorer in the case of those who recdved whole milk. On 
examining the excrement of the children with a suffident and insuffident 
assimilation of lime, there was found, in the first, some unresorbed fat in 
the form of undecomposed neutral fat, and in the second, so-called saponi¬ 
fied feces, L e, fat which contains fatty adds of which some are free and 
others combined with lime. As such saponified feces are espedahy present 
when cowl’s milk is used, it must be caused by a different composition of 
the butter-fat, viz, by the larger amount of the glycerides cf the volatile 
fatty adds soluble in w-ater, inasmuch as these are easily split up and 
form readily soluble lime compounds w'hich leave the infant’s body without 
being assimiiated. 

Unless the butter-fat can be as much as possible removed, all attempts 
to find in cow^s milk a complete substitute for human milk as a food for 
infants must thus be fruitless. 

Further, these experiments give the required solution of the question 
why there is so small an amount of the glycerides of fatty adds of low" 
molectdar wdght in the fat of human milk, namdy that the possible 
loss of lime through the formation of saponified feces is exduded, the 
amount of lime pr^ent in human milk being just suffident for the 
infant’s needs. 
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This conclusion becomes the more probable the more generally this 
theory is applied, ±^.s we mentioned above, the Herbivora are distingtdshed 
by having in their milk a larger quantity of the glycerides of volatile 
fatty adds soluble in water. Their purely vegetable diet is richer in lime 
than any other, so that these animals can 5’ield milk rich in lime as well as 
a fat rich in these glycerides, and therefore easily digested, without causing 
in their ofispring any loss of lime. This is specially the case with ruminating 
Herbivora, which utilise their food most; in them the highest figures of 
the Reichert-Meissl values are found. Thus the buffalo cow, w'hich lives 
on hard plants, according to the analyses of FartlEk and Petkow, yields 
a milk with an extraordinarily high lime content, and of which the fat 
shows a yet higher Reichert-Mdssl value than that of cowl's milk. In 
the case of non-ruminant Herbivora, which cannot utilise thdr food to so 
great an extent, an5’ possible loss of lime is exduded, either by decrease 
of the Reichert-i^^Ieissl value, or (in mares and asses) by the diminution 
of the milk fat content. 

Finally, the milk of carnivorous and omnivorous animals, whose diet 
contains less lime, has the loudest Reichert-Meissl values, w^hereb^’ alone 
a defidt in the lime balance of the young organism is avoided. 

71 ~ Increase in the Milk Secretion of Cows under the Influence of Subcutaneous 
Injections of Carbohydrates. — ricci, renato, and d’amato, A^rTo^^[o, in VAgri- 
cuUura haliandt Year X, Part 20, pp. 609-616. Pisa, October 31, 1914. 

A continuation of the stupes of Professor Lomonaco, director of the 
Institute of Physiological Chemistry at the Royal University of Rome, 
and of his j)Upils, relating to the influence of sugar on lactic secretion. 
These experiments, carried out at the Pisa Agricultural College, were 
suggested by the results obtained by Professor Vittorio Nazari, who 
increased the milk-yield of cows b5" means of subcutaneous injections of 
carbohy drates. 

The experiments were carried out with a Dutch cow which weighed 
836 lbs. before the experiment and 847 after. 

The injections consisted of lactosecretine, a very strong solution of 
saccharose, glucose and galactose. They were repeated regularly at 5-30 p. m, 
at the rate of one per day during three weeks beginning May 18,1914. 
The quantity injected was 5 cc. per day. Before the experiment began, 
the cow was fed on a constant diet for one week before the first 
injections, and a daily milk record was kept. The rations remained con¬ 
stant until June 7, when the observations terminated. The quantity 
of milk obtained before the injections were administered from the nth to 
the 17th of May averaged 14.76 lbs. per day; during the first week of the 
experiment it averaged 17.00 lbs., during the second week 17.85 lbs. 
and during the third week 16.86 lbs. The greatest increase in the milk 
yield was obtained between the 22nd and 31st of May, whilst during the 
last week of the experiment the daily average was 17.20 lbs. during the 
first three days and 16.53 lt>s. during the last four days. 

Samples of milk were taken before and during the experiment and their 
composition and yield in cheese were studied. The results showed a fairly 
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constant composition, though the samples taken during May 17-19-21, 
in the first week of the experiment, showed an increase in the fat content, 
and those taken during May 19-24-27 showed an increased yield of cheese 
and ricotta 

These results are interesting in showing that the dose required 
to increase the lactic secretion of the cow is about 5 cc. and that the 
increased yield is also associated with a better quality of the milk. Also, 
they show the necessity for further experiments over a longer period, in 
order to determine if the effects are continuous or only temporary and if 
this substance, which the writer proposes to call zoolaciosecretine, is of 
different efficiency with cows of different milk-yielding capacity. 

72 - Amino-aeids and the Proteins of Maize in Nutrition and Growth. ~~ Osborne, 

T. B., and J^Iendel, E- B. (Connecticut Agricultural Experiment Station) in The 

Journal of Biological Chemistry^ Vol. XVn, No. 3, pp. 325-349; Vol. XVIII, No. i 

pp. I- 16. Baltimore, Md., April and June 1914. 

1. — Growing rats were fed on diets in which protein was supplied only 
under the form of gliadin, which contains i per cent of trjrptophane but only 
insignificant amounts of lysine and which has been shown repeatedly to 
be inadequate to produce growth in animals. The rats failed to grow 
oh diets containing gUadin as the sole protein, but when lysine equivalent 
to 3 per cent of the protein was added to the food, growth was immediately 
resumed; lysine was subsequently suppressed for a period, and growth 
immediately ceased during that period, to be resumed as soon as the'diet 
included lysine again. 

In another set of experiments, zein was used as a source of protein. 
This protein contains neither lysine nor tryptophane and proved quite 
unable even to maintain the body-weight of the rats where it was used as 
the sole source of nitrogen in the diet. When used in conjunction with 
3 per cent lysine the body-weight still decreased; with 3 per cent trypto¬ 
phane, the body-weight was maintained but not increased ; and with both 
tryptophane and lysine normal growth was obtained. The two latter 
substances could be supplied either in their pure form or by the addition 
to the diet of such other proteins as edistin, lactalbumen or casein, so 
long as the^ were added in sufficient quantities to supply the required 
lyrine and triptophane. 

2. —The maize grain contains 14.57 per cent of proteins, of which 
6 per cent is zdn and 4.3 per cent is maize glutelin. Rats fed on diets 
having maize glutelin as the only form of protein made perfectly normal 
growth, but on a diet in which the proteins were zem and maize glutenin 
in approximately the proportion of 2 to i, very slow growth was obtained, 
and even when the proportions were as i to i growth was retarded ; vetch 
iegumin and phaseolin proved less effectual than maize glutenin in supply¬ 
ing the deficiencies of zein. 

Tactalbumen added in the proportion of 20 per cent to the 2 to i 
mixture of zdn and maize glutelin produced normal growth, as did larger 
quantities of casein and edestin, and the writers suggest that it may prove 
of great value in ordinary feeding practice, in cases where maize is used 
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as the only concentrated food, to add small quantities of other 
substances which will supply the indispensable amino-acids deficient in 
maize. 

73 - The Suppression of Growth and the Capacity to Grow. — Osborne, t. b., a^id 

ilENDEB, E. B. (Connecticut Agricultural Experiment Station) in The Journal of Bio-' 
logical Chemisify, Vol. XVII, No. i, pp. 95-106. Baltimore, Md., June 1914. 

A number of normal half-grown rats were fed on various diets known 
to suppress growth or even to cause the body-weight to decline. The rats 
were kept under these conditions for periods much in excess of the time 
usually employed to attain full growth, and were then transferred to nor¬ 
mal perfect nutrient diets, when their capacity for growth immediately 
reasserted itself vigorously and their growth curve followed the normal 
growth cur\’e or even ascended more rapidly than the latter. This evid¬ 
ence lends no support to the general belief that growth is an exclusive 
propert3^ of 3"oung animals and that recovery is never complete after a 
prolonged period of stunting, owing to malnutrition during youth. 

74 - Observations on the Isolation of the Substance in Butter-Fat which Exerts 
a Stimulating Influence on Growth —Me collum, b. v., and d.w-is, m. (Wisconsin 
Experiment Station) in The Journal of Biological Chemistry^ Vol. XIX, No. 3, pp. 245- 
250. Baltimore, Md., October 1914. 

It has previously been shown b3’ the writers and other investigators 
that growth cannot be maintained on a diet containing no fat and that 
the essential element for growth is not contained in all fats and oils ; olive 
oil does not contain it, while butter-fat does. In the present set of experi¬ 
ments, butter-fat was first completely saponified by treatment with a 
mixture of absolute alcohol, petroleum ether and alcoholic potassium 
hydroxide ; olive oil was then shaken up with this solution of butter-fat 
soaps, after which the liquids were allowed to separate out; the soap 
solution was drawn ofi, the ether-olive oil layer was well washed and the 
ether was evaporated in vacuum. OHve oil thus treated Was then fed to 
rats at the rate of 3 per cent of their diet, and proved to have the same 
stimulating effect on growth as butter-fat itself. 

75 Studies on the Physiology of Reproduction in the Domestic Fowl. VIII: On 
some Physiological Effects of Ligation, Section or Removal of the Oviduct. — 

Peabb, KAyMONn, and CURirs, Maynie B. (Maine Agricultural Experiment Statical) 
in The Journal of Experimental Zoology, Vol. 17, No. 3, pp. 395-423. Pbiladelphia, 
Pa., October 5, 1914. 

The investigations conducted for some years at this Iyaborator3 on 
the phj'siology of egg production in domestic fowls led to the following 
results: 

1. Albumen secretion is not confined, as was formerly supposed, to 
the albumen-secreting region of the oviduct, but also takes place in the 
uterus. 

2. Very probably for any part of the oviduct the effective stimulus 
is mechanical. If an artificial yolk (made of rubba:, etc.) were introduced 
into the oviduct it would be enveloped by albumen and shell like the natural 
yolk coming from the ovary. 
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3. The amount of secretion by the duct depends in part upon the in¬ 
tensity of stimtdation. Within the eggs of the same individual, the weight 
of albumen is highly correlated with the weight of the yolk, and the weight 
of the shell is insignificantly positively’ correlated with the weight of both 
albumen and yolk. In yoUdess, single, double and triple yolked eggs the 
weight of albumen and sheU is directly related to the number of yolks 
contained. 

4. The muscular activity of the walls of the o\dduct is undoubtedly 
responsible for the shape of the egg. 

5. The resection of one-fourth of the albumen-secreting region and 
an end-to-end anastomosis of the remaining parts does not cause a perma¬ 
nent loss of function of the oviduct. Four months after such an opera¬ 
tion a bird began to la}*'. The eggs were only a little bekiw the average 
size for the breed and appeared to have a normal proportion of albumen. 

- In the present experiments the writers continued the observations and 
directed them specially to ascertaining the effect of operations or of mecha¬ 
nical action on the oviduct upon: a) the growth of the ovary and egg 
formation, h) the secondary sexu^ characters, c) the body metabolism, 
d) the growth and ability to function of any remaining part of the 
oviduct itself. A number of hens were operated, kept under observation 
for several years and then killed. From the experiments the following 
results were obtained: 

1. That neither ligation, section, nor entire removal of the oviduct 
causes degeneration or prevents the further grovith of the ovary. 

2. The pressure exerted by the funnel is not absolutely necessary to 
ovulation, as the formation of the yolk takes place even when the oviduct 
is completely removed, or partly removed and the remaining parts sewn 
together. 

3. There are hens with normal ovaries and apparently normal ovi¬ 
ducts which do not lay any eggs because the mouth of the oviduct, 
through some anatomical or physiological defect, prevents-the entry of the 
yolk into the oviduct. 

4. The most important factor for the normal rupture of the follicle is 
Ijrobably the internal pressure caused by the continued formation of the 
yotk, as the closing of the funnel or the removal of the oviduct does not 
perceptibly delay ovulation. 

5. The yolks ovulated into the body cavity cause, according to the con¬ 
stitution of the bird, its death or immediate or subsequent resorbtion 
by the peritoneum. 

6. The yolks tesorbed by the peritoneum are apparently utilized in 
the body metabolism, as all the hens in which this took place proved, on 
being killed, to be in good health and fat. 

7. The removal of the greater portion of an oviduct does not cause atro- 
phj of any remaining portion. 

8. If after the passage of an ovulum from the ovary into the oviduct, 
the latter is closed at any level in order to prevent the passage of the egg, 
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the secretion of the duct takes place only in the portion of the duct in which 
the egg is situated. 

9. When any portion of the ventral ligament is removed it is not 
replaced, but all remaining portions develop. 

10. The forward portion of the ventral ligament is necessary for the 
reception of the yolk by the funnel, and the muscle bundles which arise 
from the muscular cord in the ventral ligament along the uterus are pro¬ 
bably an important part of the normal apparatus which expels the egg. 

As for the secondary sexual characters, the writers have shown that 
these are not altered by any operation or mechanical action upon the 
oviduct. 

76 - The Meet of Corpus Luteum Substance upon Ovulation in the Fowl— 

Peasl, R., and Stjrface, F. M. (Maine Agricultural Experiment Station) in The 

3 omnd of Biological Chemistry, VoL XIX, No. 2, pp. 263-278, Baltimore, Md.,, 

October 1914. 

The corpus luteum substance employed in these experiments was a 
commercial product prepared by drying the fresh gland substance of cows 
and then treating it with petroleum-benzin and reducing the extracted ma¬ 
terial to a fine powder. Various amounts of a suspension of this substance 
were injectedintra-abdominally into actively laying fowls; when doses of 
I gm. or 1.5 gms. were employed, ovulation was immediately inhibited 
for a period varying from a few days to three weeks, being afterwards 
resumed in a perfectly normal manner. Similar injections of the boiled 
substance proved ineffectual, while the unboiled substance was equally 
active when injected intravenously as when injected intra-abdominally, 
showing that the effect was due to a chemical substance and was not the 
result of the intra-abdominal operation. 

77 Chemical Changes during Silage Formation. — neidio, r. e. (lowa Agncui- 

tuial Expeiiment Station) in The Journal of the American Chemical Society, VoL XXXVI, 

No. ir, pp. 2401-2413, Easton, Pa., November 1914. 

Three silos were employed for an investigation of the chemical changes 
taking place during the formation of silage; they were bnilt respectively 
of wood, of hollow clay tiles, and of concrete. The three silos were 
filled with maize, in an almost ripe condition, and during the filling, 
electric thermometers were buried in various points in order to enable 
temperature records to be made throughout the process. Sampling was 
carried out dally for the first ten days and then at longer intervals for 
about another ten days. Moisture determinations were made on the silage 
itself; samples of juice were drawn by means of an augur subjected to 
a pressure of 350 kg. per sq. cm. and analysed for sugar, volatile adds, 
lactic acid and alcohol; while samples of gases were drawn from the in¬ 
teriors of the silos and analysed for carbon dioxide and oxygen. The re-. 
suits are summarised in the adjoining table. * . 
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Analysis of silo contents during the formation of silage. 


No. of j 
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1 

i 

Age of 
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Silage 

Juice ij 

Gas 

Moisture 
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Volatile 1 

adds j 
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! 
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i 
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% : 

% ' 

% 

% 

% 1 

% 
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i 0.97 

4-37 

0.22 

68.0 

S. - . . 

1 / 

l! 63.4 

Ii 

1 I.OI 

4.07 

0.27 

66.0* 

9 . 

S 

!i ® 3.3 

;| 0.67 

1.34 

3-21 

O.3S 

65.0 

10. 

10 

1: 64.5 

1! 0.70 

I.I7 

3-37 

0.30 

56.0 

II . . , . j 

14 

:: 65.5 

Ij 0.72 

1,24 

2-74 

0-33 

54-0 

12 . . . ' 

21 j 

'i ^5.6 : 

l| 0-74 

I.4I 

i 

2.56 

0.37 

40.5 
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It shonld be noted that the three silos were not filled with maize 
of absolutely uniform maturity, and moreover water was added to two 
of the silos, so that the results cannot be compared quantitatively, but 
only with regard to the general ratio of the chemical products obtained. 

The juice in the green plants contained about equal parts of reducing 
and non-reducing sugars, but during the first few days after filling the silo, 
the non-reducing sugars disappeared, being replaced by reducing sugars, 
chiefiy dextrose. The total sugars gradually decreased in amount from the 
time of fidling of the silo, reaching a minimum in about twelve days. On the 
other hand, the total volatile acids, consisting of about nine-tenths acetic 
acid and one-tenth propionic acid with occasional traces of butyric and 
valeric adds, increased gradually during the process, as did the lactic add 
and the alcohol Gas anal3rses showed that carbon dioxide was formed very 
rapidly during the first few days and then decreased in amount; oxygen 
on the other hand disappeared entirely after the first few da3rs; the residual 
gas consisted mainly of nitrogen, a considerable amount of which must 
have gained access to the silo from the top. Contrary to expectation the 
temperature readings showed no high maximum during the early periods 
of silage formation; at the centre the temperature rose gradually from 
about 270 C. (800 F.) at the beginning of the process to 32® C. (90° F.) after 
8 or 10 days; towards the exterior the temperature was lower owing to 
conduction through the walls of the silo. 

Within the limits of the investigation, no differences were noted which 
might be attributed to differences in the material of which the silos were 
constructed. 


78 - Funjd'b Cattle Census of 1914 . — Hamilton, V. S. (Director of Agriculture and 
Industries, Punjab). — Punjab Cattle Census of 1914, ii pp. Ealiore, July 27, 1914. 
The results of the last quinquennial cattle census in the Punjab, which 
was carried out between February 2nd and 9th, are summarised in the fol¬ 
lowing table: 


stock: RABINOr 

ORGANISAHON 

ENCOUItAGE- 

M1S3W 



1909 

1914 

Bulls and bullocks . 

• • ■ 4233133 

4 579 061 

Cows. . . . . . 

• • • 3368589 

3 669 089 

buffaloes ......... 

634576 

562 601 

Cow buffaloes. 

. . . 2233273 

2 627 082 

Young stock 

• ■ ■ 3789789 

4 041 230 

Sheep . . . 

... 4602957 

4 676 890 

Goats . 

. . . 4215108 

4431S37 

Horses and ponies .. 

35S697 

427515 

Mules . 

■ • • 38397 

34001 

Asses . 

.. 578 980 

701821 

Camels . 

... 271228 

308679 


The increase in the number of cow buffaloes is due to the extension 
of canal irrigation. Cows are generally more valued as the mothers of 
bullocks than as milkers. The number of bulls and bullocks in relation 
to the cultivated area in the Punjab in 1913-14 was as follows: 
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Cultivated area ..acres 27 736 701 

Area of crop sown. d 27 328 403 

Bullocks and btdfaloes. 5 141 662 

Bullocks and buffaloes per 100 acr^ cultivated . , . , 19 

Bullocks and buffaloes per 100 acres sown. 19 


The decrease in the number of buffaloes is a sign of the improvement 
in the conditions of the cultivators, as only the poorest ploughmen or carters 
use buffaloes, replacing them by bullocks as soon as their means allow 
them to do so. 

The number of animals shows a good increase. As the grazing grounds 
are curtailed and the cost of fodder rises, the average quality of the young 
stock is improved by the sale of the inferior animals to the butchers. 

During the last five years (1909-14), 788 470 cwt. of hides were ex¬ 
ported from the Punjab, corresponding to 4 73a 820 animals. The weight 
of a hide varies from about 8 lb. for a buffalo calf to 36 lb. for a buffalo. 
There have also been 452 936 cwt. of hides moved by rail, from one part 
of the Punjab to another during the last 5 years. These represait 2 717 616 
head of cattle. There is, besides, the local consumption of leather for shoes, 
well buckets, etc., which the writer values at 2 551 564 hides to bring up the 
total to about ten million hides that it may be safely said have been 
disposed of in five years. 

Horse breeding is in a flourishing condition. 

79 - Skin Temperature and Fattening Capaeity in Oxen. — wood, t. b., and 

Hill, A. V. (School of Agriculture, Cambridge) in The Journal of Agricultural Science, 

Vol. VI, Part 2, pp. 252-254, Cambridge, May 1914, 

In another paper (i) attention is drawn to the fact that wide differ¬ 
ences occur between individual animals with regard to the manner in 
which they utilise the material supplied to them in food for laying on fat 
or for the production of heat. The suggestion was made that it might 
be possible to establish a rdation between the fattening capacity of an 
animal and its sHn temperature, because the difference between the skin 
temperature and the air temperature must bear a definite relation to the 
heat evolution. This suggestion was tested by measuring the skin tem¬ 
peratures of 18 oxen, which had been for more than two months on a diet 
of 6 lbs. of mixed linseed and cotton cake, 133 lbs. of roots and about 14 
lbs. of straw chaff per head per day. The measurements were taken by 
means of a thermopile of simple construction : two wires, the one of copper 
and the Other of constantan, each about 8 feet long, were soldered at one 
end to a small tin plate which was placed in contact with the animal's 
sMn, at the other end to a large tin plate wMch was allowed to hang free 
so as to take up the temperature of the air; leads were taken off to a gal¬ 
vanometer. 

Preliminary experiments showed that the skin temperature was 
constant throughout a large area over the ribs behind the shoulder blade. 

{Bd:). 


(1) See B, Dec. 1914, No. 1147, 
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The animals were driven as quietly as possible into the cage of the weigh¬ 
bridge. The tin plate, protected from draught by a muslin hood, was 
pressed firmly on to the hair covering the skin behind the shoulder blade. 
The needle of the galvanometer was watched until the deflection became 
practically constant, when the reading was recorded; constancy was 
generally reached in between five and ten minutes. The animars weight 
was then recorded, and its rate of increase calculated from a weighing taken 
21 days previously. The figures are given below : 


Mark on anixnai 

Average live-vreight increase ! 
per week during last 3 weeks j 

! 

Reading of galvanometer 
in scale divisions 

(i scale division = 0.3® C approx.) 


lbs. 

! 


No. 3 * • 

1 

25 j 

65 

". 

24 j 

73 

7. 

22 j 

61 

2. 

21 { 

73 

4 . 

15 

64 

• . 

15 

S2 

9 . 

*5 i 

65 

13. 

15 

71 

Average of good ” doers ” . . 

19 

69 

No, 20. 

H 

79 

5 . 

12 

65 

15. 

12 

80 

14. 

II 

77 

12. 

10 

67 

Average of moderate ** doers „ 

12 

[ 

1 

No. 6 ......... . 

8 

1 72 

19 . 

6 

S 3 

II. 

5 

81 

18. 

5 

79 

17 . 

0 

i 77 

Average of bad ** doers ”... 

5 

78 


In the table the animals are divided into three Masses: good doers 
which had increased in Eve-weight more than 2 Ihs. per head per day 
during the last three weeks; bad doerswhich bad incr^sed 1^ than 
I lb. per head per day during the last three weeks; modmte '' 
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wMch had made increases intermediate between these extremes. The 
average figures for each class indicate that the animals which were making 
large increases had a lower skin temperature than those which were mak¬ 
ing small increases, the difference amounting to 9 scale divisions, which 
correspond to about 30 C. It is noticeable that every animal in the class 
of bad “ doers had a higher skin temperature than the average of the 
eight good doers”. The figures in the separate classes are not quite 
satisfactorily uniform, but some of the exceptions are readily explicable. 
For instance, the high temperature of the skin of N*© 10 was almost certainly 
due to his having exerted himself considerably whilst being driven from 
the yard to the weigh-bridge. The experiment can only be regarded as 
preliminary, but the results seemed to be of sufficient promise to be worth 
recording and with further refinements the method may be a valuable 
means of investigating fattening capacity. 

80 - Zebus in the State of Rio Grande do Sul, Brazil. — mach&uo, Salvador Puf- 
HEiRO, in A Estanda, Year 11, No. 17, pp. 205-208. Porto-Alegre, July 1914. 

In order to demonstrate that Rio Grande do Sul possesses fine and large 
zebus the witer gives data concerning two slaughter-house tests conducted 
at Tupaceretan, municipality of Villa Rica, one with eleven head bred 
in the municipahty of Santo Angdo, the other with seven bred in the muni¬ 
cipality of Villa Rica. The live-weight of the former was: maximum 1665 
lbs., minimum 1386 lbs., average 1496 lbs.; the offal (skin, hoofe, horns): 
maximum 176 lbs., minimum 99 lbs., average 136 lbs. For the second lot 
the maximum live-w-eight was 1903 lbs., the minimum 979 lbs., the average 
1426 lbs.; the offal: maximum 194 lbs., minimum 106 lbs., average 159 lbs. 

81 - The Grenada Goat. — Gbienez, Iauz, in La Indmtriapecmfia, Y^ear XV, No. 462, 
PP- 3 y' 7“378 4- 2 figs. Madrid, November 10, 1914. 

This race belongs to the brachycephalous type, having a flat forehead 
and slightly pronounced orbital arches. Typically both sexes are hornless. 
They are of average stature, 28 inches for she-goats and a little more for 
the he-goats. The predominant coat colours are chestnut and black; the 
hair is fine, short and silky; the udders are large and well developed, 
the bottle shape being considered the best type. The she-goats become 
serviceable at 6 months and may continue to breed to the age of 9 or 
10 years, though they are not generally kept beyond 6 years. They 
mostly give birth to twins and sometimes triplets. The yield of milk 
is generally from 2.6 to 3.5 lbs. per day after the first parturition, the 
quantity increasing with subsequent lactations until the fifth, when it 
reaches its maximum at 13.2 to 14. i lbs. The milk is excellent and without 
the characteristic odour of that of other breeds of goats. The flesh is also 
of good quality. The winter rations consist of 2 to 3 lbs. of beans per 
day (in three feeds) and olive prunmgs ad lib., grazing being sufficient 
in summer. Small quantities of dried beet pulp are also fed. Epizootic 
dfeeases are rare in this breed owing to the system of breeding in permanent 
sheds. Finally, the Grenada goat is a flue early-maturing breed requiring' 
considerable care. 
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82 - Report on Egg-laying Competition, Queensland Agricultural College, 1913-14. 

— Queensland Agnculturd Journal, New Series, Vol. I, Part 5, pp. 321-323. Brisbane, 
May 1915. 

The tenth egg-laying competition held at the Queensland Agricultural 
College was brought to a close on March 31st. In all 40 pens of 6 hens 
each competed; they were made up as follows: White Leghorns, 34 pens; 
Brown Leghorns, 3 pens; Black Orpingtons, 2 pens ; Red Sussex, i pen. 
The 240 birds laid during the tw^elve months 52 420 eggs, an average of 
1310.5 per pen or 218.4 per bird. There were 129 broodies recorded —- a 
very large percentage, but they were very easily put off. 

The numbers of eggs laid were distributed as follows throughout 
the year; 


April . 

. 2719 

August . . 

. 5345 

December . 

. . 5223 


. 3871 

September, 

. 5300 

January . . 

• . 4453 

June . 

. . 3506 

October . . 

. 5625 

Februajcy. . 

• ■ 3643 

July . . 

. 4462 

November . 

. 5285 

March . . . 

. . 2988 


The feeding consisted of the following rations : In the morning equal 
quantities of bran and pollard (by measure not by weight), together with 
X % Ib. sunlight oil cake and®/4 lb. of desiccated meat, mixed into a crumb¬ 
ly mass with water. Three quarters of a pint of this was fed each morning, 
about 6.30, except on fiundays, when oats were substituted. At 9 0’ dock 
the pens were again visited to give more food to pens that needed it. This 
was found to be a better method than giving the full amount at once, with 
the result that perhaps sqme food would be left unconsumed. In January 
the desiccated meat was omitted from the ration and the laying fell ofi 
somewhat in consequence. At midday chaffed green lucerne was fed, a 
good handful to each pen, and about twice a week as much soup meat. 
The evening meal consisted of wheat, as much as the birds would eat 
up clean. Fresh clean water was given every morning and shell grit was 
at all times available in the pens. 

83 - On Inheritance of Weight in Poultry. — punneit, r. c., and BAiLEy, p. o., 
in Jowned of Genetics, Vol. IV, No. i, pp. 23-39. Cambridge, June 1914. 

.For the investigation of the inheritance of weight, two breeds had 
to be selected which differed considerably in size but not sufficiently to 
prevent natural crossing; for motives of economy it was also important 
that none of the birds should be too large, and in view of these circumstances 
Gold-pencilled Hamburgs and Sebright Bantams were eventually <!hosen, 
the Hamburgs being ateut twice the size of the Sebrights. 

A Hamburg cock was crossed with two Sebright hens, producing an 
Fj generation of 8 males and 7 females of a fairly uniform size intermeffiate 
between that of the two parent breeds. The F2 generation consisted of 
233 birds raised to maturity, made up of 112 males and 121 females. 
In both sexes the range of size was considerable; allowing for sexual 
difference the rahge of variation was evidently similar in the two cases, and 
.in each of them the weight of the largest bird was distinctly more than 
double the weight of the smallest; for each sex also the range of variatfe^ 
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was sucli that the smallest birds were smaller than the Sebright bantams 
while the largest were larger than the Gold Hambnrgs. A pair of the 
largest birds were mated together; from them 13 males and 13 females 
were obtained. The offspring of these large Pg birds varied a good deal 
in size but were all on the large side and nothing approaching a bantam 
was obtained. Two pairs of the smallest of the Pg generation were also 
mated together. Prom one pair only 5 offspring were obtained, all small, 
while from the other pair 6 males and 7 females were reared, and, in both 
sexes, half appeared to be regular bantams and half rather larger birds. 
The F3 results taken together suggested strongly that size in poultry de¬ 
pends upon definite factors and that these factors segregate in gameto- 
genesis. 

A few subsidiary tests we|-e carried on at the same time: An Pj 
cock ex Sebright X Gold Hamburg was crossed with two bantam hens, 
from which birds were obtained ranging from bantam size up to Fi size. 
One pair of the smallest birds was mated np the following year and bred 
nearly true to size; their smallest offspring were again selected and tested 
the year after and produced nothing but bantams, showing that the origi¬ 
nal Pi male ex Sebright X Hamburg must have produced some bantam ” 
gametes. Another pen of rather larger birds yidded variable offspring, 
some of which were regular bantam size while others were larger than their 
parents. 

Another Pj bird was run with the progeny (2 hens) of an artificial cross 
between a WHiite leghorn and a bantam which were about the same size as 
Fi birds. A wide range of variation in size was obtained and the extremes 
tended to breed true to size. 

A hypothetical explanation of the results is put forward in W’hich it 
is assumed that four genetic factors are involved, each of which affects 
the weight of the bird and that when none of these factors are present 
the birds are of minimum size; further, that two of these factors, A and B, 
produce an increase of 66 per cent on the minimum size when the birds 
are homozygous and 38 per cent when the birds are heterozygous for 
either of them, while the remaining tw'o factors, C and D, produce an in¬ 
crease of 30 per cent when the birds are homozygous and 25 per cent when 
the birds are heterozygous; and lastly, that the constitution of the Gold 
Hamburg is A A BB CC dd and of the ^bright bantam c^a bb cc DD. Tak¬ 
ing the minimum weight as 100 for birds of the constitution aa bb cc dd, 
the nmxinitim weight for birds of the constitution AA BB CC DD be¬ 
comes 100 4- 66 + 66 + 30 +30 = 292, 

The proportion and constitution of the different grades of the F^ ge¬ 
neration were worked out according to this scheme and actual weights to be 
expected were assigned to each grade on the basis of the range of variation 
found experimentally in the F^ and Fg generations. The experimental 
results were then interpreted in terms of the above scheme, which was 
found to cover the facts fairly closely. 

It is pointed out as a feature of special interest that, according to the 
hypothecs put forward, two strains of intermediate and similar weight 
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are possible, viz: AAhhCCdd and aa BB cc DD. A cross between two such 
strains would result in birds rather larger than either, while Fg would 
segregate out like the Fg generation considered in the scheme. In other 
words a cross between two medium-sized strains of the same average 
size may lead in Fg to the production of strains considerably larger and 
also considerably smaller than either of the parent strains, both of which 
can be readily fixed. It is possible that the great size of many floral vari¬ 
eties, e. g. daffodils, has been efiected on these lines from crosses between 
medium-sized forms difiering in constitution for the factors affecting size. 
It is not impossible that the increase sometimes observed on crossing 
strains of animals or plants of similar size is due not to increased vigour 
resulting from the cross, but to the bringing together of independent 
growth factors each capable of producing some effect. Were this the case 
it would be apparent in the Fg generation, where fixable strains both 
larger and smaller than the parent forms should make their appearance. 

The investigations are being continued. 

84 - The Inheritance of Bare Necks in Poultry. — davenport, c. b., in The journal 

of Heredity, Vol, V, No. 8, p. 374. Washington, August 1914. 

Some three years ago the writer purchased two cocks and three hens 
characterized by the absence of feathers from the neck. Two of the hens 
had a paired bunch of feathers on the ventral side of the neck, but one was 
practically free from feathers and this condition has reappeared in her off¬ 
spring. These birds are very sparsely feathered under the wings and over 
the sternum also. 

Mated to each other these birds gave a few full-feathered chicks, but 
about three-fourths of all were bare-necked. Mated to ordinary fowls, 
about half of the offspring had naked necks. 

It appears, consequently, that the bare neck is a typical dominant and 
that there is a factor in the Bare Necks'' which interferes with the de¬ 
velopment of the neck feathers. Probably, as the writer pointed out some 
years ago in connection with the condition of clean shank, every skin 
plate has the tendency to bear a feather, and if any portion of the skin 
is without feathers, it is due to a special factor inhibiting the development 
of feathers. Of these inhibitors there are probably a number; there are at 
least one for the shanks and one for the neck and possibly an additional 
one for the central patch of the neck. They are probably of the nature 
of an anti-enzyme, antagonistic to those enzymes which induce the formation 
of the feather. 

85 - The Artificial Fertilization of Queen Bees, — jager, f., and Howard, c. w. 

(Mumesota Agdcultural Expetimeiit Station) in Science, Vol. XE, No, i 037 > p, 7?o. 

Garrison, N. Y., November 13, 1914, 

During the past season a queen bee on emerging from her cell was 
kept in a three-frame nucleus in which no drones were present and which 
had a queen-excluder applied to the entrance. After five days fluid contain¬ 
ing spermatozoa taken from the reproductive organs of a drone was in- 
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jected into tlie genital opening of the queen and she was then replaced in 
a queenless and droneless nucleus with a queen-excluder applied to the hive. 

A week later the ovaries showed considerable development, as indie- ’ 
ated by the size of the abdomen and a fortnight later sthi the queen be¬ 
gan to deposit eggs and continued to do so for at least a month after normal 
queens had ceased to lay, over 3 000 eggs being laid in the time. This proli¬ 
ficacy was probably due to the stimulation given to the swarm by feeding, 
but it was remarkable that all the eggs produced worker bees, except four 
which produced drones. In every other respect, the brood, capping of the 
cells and resulting worker bees were perfectly normal. 

Investigations on the swarm will be continued next season. 

86 - Report 0! the Italian Mission on the Search for the Best Breeds of Silkworms 
,in China. — I. Mari, Be^oto; n. Donegani, Bugenio, in BoHeUi7io ddi'Uffldo 
di Informazioni Seriche del Mtnist&'O di Agricoltura, Industria e Co^mnacio, No. 3. 
pp. 27-43. Kome, Jiine 1914. 

The Italian Minister of Agriculture entrusted the writers with the 
mission of seeking in China new breeds of silkworms, which, while equal 
in fineness and price to European breeds, would show greater vigour on 
account of the more primitive way of breeding. 

The first exploration was made in the interior of the province of Hupeh, 
where no Europeans except missionaries had ever been. The information 
gathered and the examination of a small number of cocoons led to the 
conclusion that this province raised a breed entirely unknown in Italy, with 
cocoons of various colours (white, gold, green, rose and straw-yellow), 
In the central part of the sericultural region of China alone, there are no 
less than thirty breeds and varieties of silkworms. 

In the province of Hupeh a stick-like Geometer was noted feeding on 
mulberry ; it spins up among the dead leaves; the cocoon is % to in. 
long and may be utilisable. 

At Sientaochen Donecani visited a small mulberry farm kept by a 
Chinaman and obtained several cocoons. These were of two types: one, 
a bright rose colour, not to be confused with the rose-coloured breed from 
Hankow, which is already known in Italy but not appreciated, and a white 
breed. In shape it is slightly elongated but of excellent material, and the 1 
texture is beautiful, though a little coarse. Crossing these two forms 
would probably produce excellent hybrids, but without the perfect spher¬ 
icity demanded and so much sought for by Italian breeders. However, 
in Chekiang, and more especially ia the district of Shaoshing, at Saguew, 
the best centre of production in the district, a selected collection was made 
of about 50 lbs. of white cocoons of good consistence, spherical shape and 
very large size, all of them characters desired by Italian breeders for cross¬ 
ing. Spherical cocoons almost always originate m the country and each 
year tend to become more and more rare. Although the Chekiang cocoons 
are generally of a white colour, occasionally a small proportion are of a 
ydlow or green colour. 

Also at Soochow, one of the principal centres of production of cocoons 
. of the province of Eangsu, a fairly spherical type has been found, but not 
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so large as that of Saguew. The general type of cocoon is oval with a 
beautiful silver colour, and even texture of escelleni consistence. At Mulu, 
where search was made for white spherical cocoons for breeding purposes, 
a small batch of cocoons was found in a native holding, which seemed to 
be of good qualil3", but in consistence and size ihe3’ w^ere somewhat inferior 
to these of Saguew. A large elongated cocoon of excehent consistence was 
also found and the writers propose to use it in h3’-bridisation experiments. 


67 - On Occasional Parthenogenesis in Sericarla morh First Experimental Con¬ 
tribution. — Fuschtsti, C., in 'Reale Isiituio St'pcuorc Agje/no Speiiniemale d% Paugw^ 
pp. 5-ig. Perugia, 1914* 

The hatching of parthenogenetic eggs of the silkworm under the mech¬ 
anical stimulus of a brush or by immersion for 2 minutes in sulphuric acid, 
has been reported by M. TiCHomROFF. M. Qua j at, as a result of experiments 
carried out in conjunction with M. Verson and M. Kussbaum, considers 
that there is little probability of obtaining silkworms from the eggs 
deposited b3^ imfertilised females. He attributes the results obtained b3" 
'M. Tichomiroff to cases of artificial parthenogenesis. It was therefore 
desirable to begin new researches to determine whether the conditions of 
the larval life of the silkworm can exert an influence on the possibility of 
X^arthenogenetic development of the eggs of the females. 

From the same batch of Italian sih^^orms, the writer isolated 25 
females from the earliest larvae which were preparing to form cocoons and 
25 from the latest. The two batches were separated so as to avoid all 
chance of mixing. The cocoons obtained were placed in separate gauze 
bags and hung from a wall. The temperature of the room was maintained 
at 24 to 25^ C. All the eggs produced were numbered and half of each batch 
which included more than 100 eggs was treated with hydrochloric acid 
solution (2 parts of concentrated acid to i of water) and the other halves 
were kept as control. 

The results of the observations have led to the following conclusions: 

1. There is no notable difference between the moths of the same batch 
of larvae whether the3^ 3,re the earliest or latest in spinning their cocoons. 

2. A considerable percentage of the moths die without laying eggs. 
The two lots of 25 larvae produced 46 females, of which 28 did not lay eggs. 

3. The moths which produced eggs did so late'r than when fertilised, 
and the egg-la3?ing was never complete. 

4. Almost aU the eggs kept as control kept their colour unchaFged, 
thus showing the absence of an^" internal changes. 

5. The eggs treated with dilute hydrochloric acid did not differ from 
the controls in these experiments and dried even more rapidly than the latter. 

6. In a very small number of cases an incomplete yellowish-red colora¬ 
tion developed on the unfertilised eggs after considerable delay. These eggs, 
however, also dried in the same time or nearly so as those which retained 
their yellow colour. 

These results therefore suggest the possibility of occasional parthe¬ 
nogenesis as a function of the environment conditions prevailing dtiring 
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the larval stage. The writer intends to continue the experiments and 
to make careful comparisons with a small batch of the same cocoons. 

HSH BREEnn’G. S8 ” Respiration and Metabolism ia Fish, —eu^dstedt, ?h,, in Zeitschrifi fur Fischerei 
mid dmn Hilisz'issenschaficnj Vol. i6, Part 3, pp. 193-245. Berlin, 1914. 
Respiration experiments carried out by means of the respiration ap¬ 
paratus constructed by Zdntz and Knauthe served to determine the meta¬ 
bolic processes in fish. In the first place, the oxygen used and the carbonic 
acid and nitrogen parted with were estimated, and from the values obtained, 
the total amount of substances utilised and the transformation of energy 
obtained from protein, fat and carbohydrates vrere calculated. 

The writer used in his experiments tench, rainbow trout, pike and perch, 
fish which had hitherto not been employed in respiration experiments. 

Trom the data given in the tables, it is seen that the exchange of 
gases in respiration depends on temperature; it increases when the body 
temperature rises, and diminishes w’hen the latter falls. The normal 
limits of temperature within which the life processes of fish can go on were 
determined as C. and 2f C. The amount of oxygen increases from C. 
and, in the case of fasting three-year-old tench, rises from 6.05 cc. per kilo 
of wmght and per hour at ooC. to 100.34 cc. at 250C. The taking-in of 
oxygen is parallel to the giving-out of carbonic acid, which in the case of 
the same fish amounted to 4.77 cc. and 88.54 cc. per kilo and hour. 

From these and the intermediate values, it can be shov^n that 
the intensity of metabolism m fish also follows van't Hoff’s law, i, e.thzt 
the rate of exchange doubles on raising the temperature 10^ C. The experi¬ 
ment showed also that tench in water containing only 0.077 oxygen 
per litre, i. e. nearly devoid of oxygen, can live only a very short time, 
in spite of being able to use nearly all the oxygen in the water. The amount 
of the oxygen in solution in the w^ater w-Hch the fish can use may vary 
within wide limits and reach 99 per cent. 

If the amount of ox5^gen used and that of the carbonic acid given off 
by different large fish of the same species is compared, it is seen that the 
intensity of the exchange of gas does not correspond to the w^eight of the 
fish. Thus tench three summers old use at 15® C. 50 cc. of oxygen per kilo 
and hour, w-hile tench only two summers old, use 69 cc. and those of one 
summer 103 cc. The same thing is to be observed regarding the amount 
of carbonic acid given off. Tench three summers old gave off 41.5 cc. 
per kilo and hour (at 15® C.), while tench of two summers and those of one 
exhaled respectivdy 50 cc. and 90.3 cc. of carbonic acid. With regard 
to the consumption of oxygen per surface unit in the case of different 
large fish of the same species, the writer states that only very small differ¬ 
ences exist. Calculated according to the surface unit (i square decimeter) 
the oxygen consumption by the three-season tench varied only between 
2.2 cc. and 2.9 cc,, and in the case of the tw^o- and one-summer old pike 
between 4.1 cc. and 4.9 cc. respectively. - 

Thus the law that respiration intensity is directly proportional to body 
surface, proves to be true for the fish examined by the writer, as w^ell 
as for w'ann-blooded animals. 
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If fish of difierent species are compared, a great difierence of con- 
siimption is observed, even where the surface area is the same. Thus tench 
use 2.11-2,95 cc. of oxygen per unit of surface and hour, perch 3.02 cc., 
pike 4.07-4-88 cc. and rainbow trout 12.67 According to Knauthe, 
carp use twice as much oxygen as tench. The intensity of respiration 
differs in each species of fish quite independently of their mode of life 
(whether predatory or non-predatory). 

Crabs seem to need still less oxygen than tench. It is not universally 
true that warm-blooded animals require more oxygen than fish, for the experi¬ 
ments proved that, under certain circumstances, the latter need more of 
this gas per kg. of live-weight than do the former. 

In warm-blooded animals and fish alike, the consumption of oxygen 
increases sensibly after feeding. The same increase is noticeable at the 
season of reproduction. Thus in pike which w-ere examined before, dur¬ 
ing and after spawning time, a notable increase in the consumption of 
ox3^gen was obser\"ed, together with much more intense transformation 
of energy. Crabs, during the mating season, use twice as much oxygen 
as at other periods. 

Sg - The Effect of Mosqnito-destroying Solutions upon Aquatic Animals and Birds, 

— MUUilungsn des Fischerei-Vercins fur dio Proving Brandenburg, Vol. 6, No. 7,, 

pp. 82-S3. Berlin, September 1914. 

The German Imperial Sanitary Authorities have made experiments 
upon the efiect on aquatic animals and birds of mosquito-destroy^ing 
solutions and have obtained the following results. 

Petroleum has no poisonous efiect upon the lower animals living in 
the water, but the soluble components of Saprol, carbolic-free Saprol, 
lyarviol A and Larviol B, when they find their way into the water, are 
poisonous in different degrees. Saprol kills aU the animals living in the 
water, but it appears, according to experiments with dilute solutions, that 
their poisonous properties cease at a depth of 10-13 feet. Carbolic-free 
Saprol is scarcely to be distmguished in its effects from Saprol. Larviol A 
and Larviol B are less injurious to aquatic animals, and their effect begins 
to cea^ at a depth of 20 inches, or even less. *3 

Petroleum only destroys such aquatic animals as it can suffocate by 
otetmeting their respiratory organs. The damage done to the lower 
forms of animal life by treating stagnant w^ater with Saprol is not greater 
than the injury wrought by the natural drying up of many ponds which 
occurs nearly every year, once or repeatedly. There is therefore no more 
question of the absolute destruction of the lower fauna by the use of Saprol, 
than there is by the ponds drying up. 

The experience of those engaged in practical mosquito control has 
shown that native birds, game, or domestic animals which happen to drink 
water covered by a layer of Saprol, petroleum, etc., are in no wise harmed. 

Thus the objections raised in the interests of the protection of wild 
birds against treating sheets of water with petroleum and Saprol are tin*- 
justified according to the evidence at present available. 
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FARM ENGIKEERING. 

90 - Review of tlie Trials of Motor Tillage Machines carried out during the 

Year 1913. — LandwirtsckapUcke Matchinen und Cerate. j No, 20, pp. 15-23. Artem, 

Province of Saxony, Alay 16, 1914. 

A great number of trials of motor tillage machines were held in 
various parts of the world during 1913. Of these about twenty were of much 
more than local importance; they were held in the following places: 

In Europe : Arras, Grignon, Soissons and Trappes in France; Chassart 
in Belgium; CMnitza in Rumania; Galanta in Hungary; Kent in England; 
Eieff and Petxograd in Russia; Komotau Hagensdorf and Litowitz in 
Bohemia; Eowenhagen and Klein Wanzleben in Germany; Colorno, 
Parma, in Italy. Especially important were the trials at Grignon and 
Trappes, as they were arranged and subventioned by the Ministry of 
Agriculture and were intended to extend over several years. 

In Africa: Port Elizabeth in Cape Colony; Algiers in Algeria, and 
Tunis. 

In America: Winnipeg in Canada. 

During the above trials 66 different machines were tried. Of this num¬ 
ber 12 were steam traction engines hauling gang ploughs, 26 benzine traction 
engines drawing gang ploughs, of which 2 with wheels running on endless 
belts, 10 benzine motor-ploughs, 3 two-engine motor outfits, 2 motor 
outfits on the towing system, i motor digger, 2 motor gang ploughs combined 
with windlasses, i motor gang plough with endless belt, 3 motor tillage im¬ 
plements, 2 round about outfits, 5 motor rotary soil pulverizers. 

The 58 firms whose machines were tried were the following: 

Americas finns (ii): Avery Co. Peoria^ llUnois; J. I. Case Threshing Slachine Co. Racine^ 
Emerson Biantingham Co. Rockjard, Iliinm; Fairbanks, Morse & Co., Chicago 
III; Hart Parr Co. Charles City, Iowa; Intemationai Harvester Co. (I. H. C.) ChtcagOf lU .; 
Holt Caterpillar Co. Peom, 111 ; A, S. I^celles &Co. York; Minneapolis Steel & Machinery 

Co, Minneapolis^ Minnesota; M, Rmnely Co. La Porie, Indiana ; Western Implement and Mo¬ 
tor Co. Davenport, Iowa, 

Austrian jSnn : Krste Bohmisch-ilahrische Slasduneiifabrik, Prague 

Canadian firm; Sawj’'ei & Slassey Co. Etd., Hamilton, Ontario. 

English firms (9): Ch. Btinell & Sons Etd. Theiford; Clayton & Shuttleworth, Etd. Lin¬ 
coln ; M Agricultural Motors Etd. Biggleswade; Ideal Agricultural Motors Etd. London; 
MatshaHj Sons & Co. Gainsborough ; J. & H. Me Earen Leeds; Ransomes, Sims and Jefferies 
Etd. Ipswich; Ruston Proctor & Co, Etd. Lincoln; Saunderson & Mills Bedford, 

French firms (12): A. Bajac, LmtcouH (Ch’sg); Eug^e Bouche, Chesnay pres VenaiUes 
{Sdne-et-Om); M. Benedetti, Le Mesnil-Aubry (Seine-et-Oise) ; Derguesse-Tourand, Levdlois- 
Pmd {Seine); De Diou-Bouton, Puteaux {Seine] ; V. Doisy, Vauves {Seine) ; Georges FUtz, 
Jmity {Seine-ei-Oise); Ea Motoculture Fran^aise, Pans; Eef^bvxe, Ro%m {Seine-et-Oise); 
MailleE Lais par Pont de Veyk (Ain); de Mesmay, Veuve, Saint Quentin {Aisne) ; Vermont 
Queflence, Paris, 

German firms (i3): Aktien IVIaschinenfabiik Kiffhauserhutte, Atiem; Deutsche Kraftpfiug- 
labrik, Berlin; J. Kemna, Brelau; Easiz, Mamiheim; Paul Heinrich Podens, Wismar; F. Eom- 
aick, Eibing; Munchener Motoraifebrik, Mmich-Sendhmg; G. Pohl, {Sachsm^Altm'i 
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burg); Schroder & Wurr, Bt;rhn; Suddeutsche Indiistrie Gesellschaft m. b. H,, Karlsruhe; 
Standard :\Iotorpfiug fabrik g. m. b. H , Berlin Charlottcnburg; Stockmotorpdug Gesellschaft 
m. b. H., Berlin; Theodor Kauleii, Berlin. 

Hungarian firms (4): Koszegi G^pgyar R&zv^y Tarsulat, Budapest; IVIagyar IMotorfegdp- 
gyar, Ssombafhcly {SUinamangar) ; Schlick-Nicholson Gdpgyar, Budapest; Magyar Allamoasu- 
tak G^pgyaraj Budapest. 

Italian firms (7): Alberto Baroncelli, Ravenna; Brnncesco CassliSi'S'iglij Suszara {Mantova); 
Pavesi Tolotti & Ci., Milan; Giovanni Montini, Orvieto ; Officine Otav, Grumello del Piano ^ 
Bergamo ; Violati-Tescari, Artano Polesine. 


As means of rendering machine tillage popular and of allowing experts 
to became acquainted with the different sy^stems, the above trials were 
decidedly useful, but a good many years of further practical trials will be 
necessary before it can be finally settled which of the many machines 
on the market are the most suitable for the various soils and conditions* 

On the whole, the various machines, fitted with ploughshares, may be 
roughly divided into three groups: the Anglo-American, the German and 
the Franco-Italian. The chief type of the first group is the common trac¬ 
tion engine and gang plough, which appears to be the most suitable to the 
conditions obtaining on the American continent, in the colonies and, in 
Europe, in Rumania, Russia and Hungary. For these conditions a 60 
to 70 HP engine with an 8- or lo-share gang plough capable of 
ploughing 2 % acres per hour to a depth of 7 inches seems the most 
suitable. 

To the second group belong machines in which the motor is con¬ 
nected with the plough and forms with it a rigid or semirigid whole, as 
in the Stock plough. This group has about 50 HP motors, it ploughs 
about X % acre per hour to a depth of about 8 inches and is adapted to 
medium-shed farms. This type has gained a solid footing in Germany 
and has spread to a certain extent in other countries also. 

The third group has no special t3rpe; it includes small motor ploughs of 
about 20 HP, traction ploughs with or without the use of wire ropes, with 
20 to 30 HP tractors as well as round about outfits. It is especially suit¬ 
able to the small farms of France and Italy. 

91 - fhomson’^s Turnip Picker and Cutter, — The implement and Machinery Remm 

Vol. 40, No. 470, p. 237. London, Jtme i, 1914. 

This is a maeWe for picking up, elevating and cutting turnips, man¬ 
golds, or other root crops and delivering them in a neat line on the ground 
in one operation ready for feeding sheep or cattle. With a labourer and 
two horses it is claimed that it will Hft and cut six acres of roots per day* 
The chief feature of the machine is a large roller covered throughout its 
circumference with small dosely set tines for picking roots off the earth. 
The tines also carry the roots round into a hopper at the front of the ma¬ 
chine, where they are cut up and ddivered on the ground by a shaker as 
the machine travels along. 

For those who wish to cart away the roots for feeding dsewhere, the 
picker and cutter wiH be fitted with an devator for loading drays or wagous, 
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in which case the machine will be provided with suitable connection for 
attaching such vehicles. 

The new picker was invented in New Zealand and, after a working 
trial in an agricultural show in that colony, it was awarded a gold medal. 

92 -- Martinis Potato Sorter. — The implement atid Machinery Review, Vol. 40, No. 475, 

p. 890. I^ondon, November i, 1914. 

The accompanying figure represents the potato sorter made by the 
Martin's Cultivator Co. Ttd., of Stanford, England. 

With this machine the potatoes ma^- be sorted into three sizes, whilst 
the earth adhering to them falls to the ground. The riddles are of the fiush- 
top kind, a form least likely to cause any of the skin to be taken from the 
potato. The upper riddle measures 3ft. 6in. by 2ft., while theloweroneis 2ft. 
10 in. long. On turning the handle of the machine these riddles are given 
a spring-controlled combined rocking and reciprocating motion. The ma¬ 
chine can be stored away in a small space, since the hopper can be folded 
over and the side spouts are detachable. The whole being mounted on wheels, 
it can be easily moved by one man. 

Its price is € 8. 

93 - The Hewton Fruit-Giading Madfine. -- The implement and Machinery Review, 

Vol. 40, No. 478, p, looS. I^osidoG, December 1, 1914. 

The accurate grading of fruit is being more than ever insisted upon 
in both fruit-producing and fruit-consuming countries; consequently this 
grader, which, it is claimed, grades apples, plums, tomatoes, gooseber¬ 
ries, etc., with mechanical accuracy and without any injury, will be re¬ 
ceived with interest. 

’ It consists of a conveyor band, passing over a pulley at each end, which 
carries the fruit along a padded surface. Motion to the band is impar¬ 
ted hy a crank handle on the spindle of one of the pulleys. On the same 
spindle is a large pulley rouiiid which passes a leather belt that drives the 
grading rollers at varying heights abo%"e the conveyor band. The grading 
rollers are covered with felt and have spirals on them for correctly grading 
the fruit. 

,, The fruit is fed to the conveyor from the hopper-shaped table seen 
on.the right of the accompanying illustration. 

The first grading roller, being highest above the band, deflects the 
largest fruit on to the first table, and allows the smaller fruit to pass 
underneath to be similarly dealt with by the succeeding rollers. 

The machine, with the tables folded, measures sft. by 6% ft. and 
weighs 140 lbs. Its price is £15 and its rated capacity is r5 cwt. per hour. 

94 - Cream Separator Indinstry in Sweden. — Harris, Ernest X,. (Consul general, 

StocMiolm), in Rmly Consular and Trade Report, Bureau of Foreign and Domestic Com’- 

merce. Department of Commerce, Year 17, No. 69, p. 111$. Washington, March 24, X914. 

The manufacture of cream separators has become an important Swe¬ 
dish industry. Many separator factories have branch factories and selling 
agencies in almost every country in the world. Sweden, however, still 
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does a thriving export business in these machines. Statistics for 1913 are 
not yet available, but those for 1911 and 1912 show the extent of the 
foreign trade : 


Country 

1911 

1912 ; 

Country 

1911 

1913 


$ 

$ 



s 

Russia. 

I 093 608 

I oSS 657 

Denmark .... 

50 653 

67 343 

Germany. 

66S 382 

732 687 

United States . . . 

50 02S 

66 622 

Ai^traiia ...... 

504 736 

504 736 

Netherlands .... 

4S574 

37921 

France. 

253 34 ^ 

180 346 

Argentina. 

45193 

45 543 

Austria. 

196 375 

211 550 

Brazil. 

27 380 

X 7 353 

Finland. 

195 555 

178 5S4 

Hungary.j 

25 085 

26 532 

Norw’ay. 

170277 

159 984 

Italy. 

22 792! 

35 755 

England. 

1 82 627 

1 200 366 

Canada. 

17 076: 

17 075 

South Africa . . . . 

! 55 720 

’ 55 720 

Other countries . . 

41 123 

46 399 

Belgium ...... 

1 55 030 

i 54 I 3 S| 

i 1 

Total . . .: 

3 603 560 

3 727 


95 - Apparatus for Irrigating by Overhead Sprinkling. — LandwiHschaftUche 

Maschinen und Gerdte, No. 27, pp. 24-27 4- 4 figs. Artera, Province of Saxony, 

July 4, 1914. 

The following sprinkling apparatus were tested by the German Agri¬ 
cultural Society during 1914: 

I. The “ Pluvius system”, patented in Germany under Ko. 255220. 

The Water is raised and driven by a high pressure pump into a main, 
from which lateral pipes, parallel to each other, branch off ev'ery 650 to 
800 feet. At right angles to the latter and 82 feet apart, paths i foot 8 
inches wide are set out for the passage of the sprinkling trucks, which are 
connected with the lateral pipes by lengths of light hose. On opening a 
cock the water enters the trucks and issues from the horizontal pipe, 
which is mounted on each truck, in a fine rain which covers an area of 
82 X 33 = 2706 square feet. The truck is kept about half an hour in one 
spot and then shifted about 33 feet further along the path in order to irrigate 
another patch of 2706 sq. ft. In 14 hours one truck delivers about one 
inch of rain over i acres. 

For the watering of 50 to 60 acres, six such trucks are sufficient; they 
can be attended to by two men, besides one man at the central pump. 
The horizontal pipe can turn completely round on its support so that the 
truck can easily pass between rows of trees and the like. The wdght 
of each truck is about 440 lbs. and its price about £ 15. The total cost 
of the plant for a farm in level country, 250 acres in extent, with a Srinch 
main, amounts to about £ 900 without the engine. 
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II. The "Eisener” sprinkliiig truck, patented in Germany under 
No. 271716. 

In this system the water is raised and driven into a main at a pressure 
of from 4 to 6 atmospheres. The main is provided with hydrants at regular 
distances apart and two or four sprinkling trucks are connected by pieces 
of hose with each other and with the hydrants. Each truck carries a 
system of sprinkling pipes, namely one long pipe which lies crosswise to 
the truck and four shorter pipes across the long one. At each end of the 
cross-pipes and at the intersection of these with the long one, a double 
nozzle — revolving by the recoil of the issuing water — is situated ; thus 
each truck bears twelve such doable nozzles, and when the water is turned 
on it irrigates 4 300 sq. ft. of land at a time at the rate of 2.4 to 3.6 inches 
per hour. The trucks are kept 15 to 20 minutes in one position and 
then all of them together are hauled 50 to 60 ft. forward by a wire rope 
worked by a winch ; then the water is turned on again and another area 
of 4 300 sq. ft. is watered. The wire ropes are about 1300 ft. long. The 
winch is worked by two men or by a draught animal. If the land to be 
watered is longer, the winch, which is also mounted on a truck, is shifted. 

On each truck the long pipe is mounted on a swivel connection, so 
that it can turn right round, and the cross pipes can fold back along the 
long pipe, thus aUowing the truck to pass between trees, through gates, etc. 

The cost of a complete outfit for a farm of about 250 acres in extent 
is about £ 833, without the engine. 

III. Another irrigation outfit tested was Hartmann's s^’^stem 
patented in Germany under No. 233 908. It resembles the preceding 
ones in the main with water under pressure and sprinkling-trucks—these 
differ somewhat in construction from those of the other systems — which are 
drawn by a winch and wire rope in a direction parallel to the main. The 
latter is shifted when a strip 260 ft. wide has been watered. Every outfit 
consists of four trucks, each capable of sprinkling 4 300 sq. ft, at a time, 
at the rate of about 2 inches per hour. This plant is sufficient for 370 acres 
and costs about £735. 

In all three systems the farms are assumed to be nearly square in shape 
and to have the pumping-station at about the centre of one of the sides. 

96 - Review of Patents. 

Tillage Jilachines and Implements. 

Atasida 67 621. Device for fisaag tlie body of ploughs, especially in motor ploughs. 

67 625. Tillage madaine with revolving drum carrying hoes. 

^7 759 * Hough share. 

Canada i $5 999 - Plough. 

156050. Self-propeUed plough. 

156144. Plough hitch. 

156 195. Harrow. 

^56305- Cultivator. 

156 355- P^otary harrow. 

X 5 ^ 3 ^ 1 * machine for post holes. 

156 437. Hoe. 

156 316. Gang plough mechanism. 
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Canada 

Denmark 


Germany 


Italy 


Sweden 


United Kingdom 


United States, 


156 543. Motor plough mechanism. 

19 297. Beet hoe. 

19 30S. Combined horse-hoe and rake. 

19 323. Horse-hoe. 

278 626. Driving wheel with adjustable cleats worked by screws, for 
motor ploughs and the like. 

278 627. WTieel guard for motor vehicles, especially motor ploughs. 

27S 628. Motor plough with arrangement for lifting plough frame. 

278 629. Traction engine, especially motor traction engines with two 
vertical windlasses. 

27s 630. Ploughing outfit in which the plough is hauled towards the 
motor by a cable and is driven back, not working, by an 
electromotor mounted upon it. 

278 631. Hoeing machine 

27S 682. Wlieel for ploughs and the like. 

278 6S3. Anchor truck for machine ploughs. 

2 7$ S02. Subsoiler attachment for ploughs, 

2 78 909 Tree stump puller. 

2 78 969. Garden and field rake. 

279 035. Plough -with subsoil packer, roller-harrow and disk-coulter. 
2/9 156. Adjustable levelling roller. 

135 551 - Motor digging machine. 

139 359 - Improved plough. 

142 304. Motor digger. 

142 614. Plough for the automatic breaking up of the ridges in vineyards. 
144079. ]Machine hoe for weeding rice-fields. 

143 965. Device for raising or lowering the frame of motor ploughs in 

relation to the steering wheel. 

37 2S9. Folding harrow, 

37 372. Harrow. 

37439. Plough and subsoiler, 

37152, 37 474- Kotary harrow, 

37 597* Escavating screw for ditching plough. 

13 503. Motor cultivator with implements mounted on rotating dram. 

14 239, 14 449, Cultivators. 

14 35S. Machine for cutting bracken, etc. 

14 507. Apparatus for lifting and lowering front end of gang plough frames. 
I no 471, I III 231, I no 393, I 111 378,1113 563,1 114 117, Cultivators. 
I 110846. Folding harrows. 

1112 079. Gang plough. 

1 111908. Weed cutter. 

X ni 940. Ground leveller and moisture retainer. 

I 112 267, I 113 S06, Motor ploughs. 

I 112 215. Ditching plough. 

I 112 148, 1 112 149, I 112 150, I 113 150, I 113 047 » I 113494* I 113 932, 
Ploughs. 

1 112 241. Stubble burner. 

I 112 499. Soil pulveriser. ^ 

1113 141. I^aud roller, , 

I 112 474. Harrow and land leveller, 

I 112998. Stump extractor. 

11x3 219. Harrow and'pulTeri2!er, ‘ 
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United States 


Sweden 
United States. 


Denmark 

Sweden 

In 

United States 


Austria 

Canada 

Cuba 

France 

Germany 


Italy 

Sweden 

Switzerland 
United Kingdom 


1113 501. Wheeled plough. 

1113 37S. Uand marker. 

1113 241. Double disk-harrow. 

I 113 906. Combination plough and drill. 

1 X14 6S7. Uandside protector for ploughs. 
I 114 462. Harrow. 

1114692. Reversible plough. 

I 114 310, Cultivator attachment. 


37 54S. :Manure spreader. 

I 112 256, Manure spreader. 

I nr 895, 1114211. Fertiliser distributors 

Drills and soi^’ing machines, 

19 40S. Potato planter. 

37 290. Drill, 

37 511 Seed distributor for drills. 

37 630. Device for drills, 
r III 175. Seeding machine. 

I III 602, I no 935, Planting machines. 

I III 220, 1113 802, I 114 385, Corn planters. 

I III 223, ::Marking and checking attachment for com planters. 

I III 960. Seed feeding mechanism for planters. 

I 112 962. Seeder and planter. 

1114 156. Single disk furrow opener. 

I 114 495. Attachment for seed planters. 

Reapers, mowers, etc. 

67 940. Scythe fastener. 

156630. Mower and harvester mechanism. 

2 090. Apparatus for cutting grass 
470 49S. Improvements in horse rakes. 

27S 803. Swath rake that can be used as a tedder. 

27S S04. Apparatus for collecting sheaves %vith binders working in square 
fields, 

2 78 906. Blade holders for mowers 
27S 907. Guide for knife in mowers. 

143 277, Improvements in machines for milling flax 
37441. Coupling for driving and road wheels in reapers. 

37 551. Hay stacking machine. 

67369. Improvement in tedders. 

14 776. Swath turner and collector. 

14 914. 2^Iachine for trimming the edges of lawns, collecting grass and 

rolling gravel. 

15 267, Tool for cutting, gathering and lifting peas, etc, 

1 no 502. Com cutter. 

I III oSi^ I in 757, 11x2 115, 1113 552. Mowing machines. 

1 X107S3. Cotton stalk puller and cutter. 

2 no 344. Cabbage har\^ester. 

1 III 853. Bean harvester. 

2 ni 923. Stalk cutter. 


United States 
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United States i 113 255, i ii 3 § 57 . Com harvesters. 

I ri3 697. Grain binder. 

1113 602 Harvester reel. 

1113 853- Grass distributor for mowers. 

I 113 98S. Hay and grain stacker. 

I 114 133. Grain shocker. 

I 113 944. Cutter for mowers, reapers, etc. 

I 114416. Bean gathering machine. 

Machines for lifting root-crops. 

Austria 67 735. Beet lifter. 

67 740. Revolving disk-shaped screen and conveyor for potato lifters. 
Denmark 19 300. Potato digger. 

19 359 - Potato harvester. 

Germany 278 805. Potato harvester. 

278 908. Throw wheel for potato lifter. 

Sweden 37 288. Beet and other root-lifting machine. 

37 549. Potato-lifting machine. 

37 765. Beet-topping machine. 

United Kingdom ^13 873. Potato harvester. 

United States i in 210, i 114 390. Beet pulling and topping machines. 

X no 53S. Harvester for beets and other root crops. 

I 112 344, I 113 505. Beet harvesters. 

1113 761. Potato digger elevator. 

Threshing and winnowing machines. 

Brazil 9 091. Improvement in elevators in threshing machines. 

Canada 156 593 - Grain separator, 

Germany 278 684. Blower for short straw in threshers. 

278 742. Grain-cleaning apparatus for threshers. 

278 743 - Straw shakers suspended on oblique springs for threshers. 

Italy 142 903. Sifting and grading machines. 

143 343- Uevice for separating stones, foreign matter and refuse from 

grain. 

144 115. Driving gear for straw elevators in threshers. 

Sweden 37 550. Shaker for threshers. 

United Kingdom 13558. Feeding device and band cutter for threshing machines. 
United States 1112194, i iii 554, 1110768. Threshing machines. 

X 110956. Automatic feeder for threshing machines. 

X III 262. Thresliing cylinder. 

I III 856. Com husker. 

I 1x2 233. Com saving and cleaning device. 

1112 S45. Grain separator. 

1 112 685. Seed cleaning and separating machine. 

Machines and implements for the preparation and storage of grain and fodder^ 

Austria 67 729* Device for binding straw and the like. 

Canada 156 492. Hay distributor. ’ . 

Denmark 19 293, 19 495. Straw presses. 

Germany 278744. Straw pr^. 

Sweden 37^31. Device fbr %aw press* , 
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Germany 


Sweden 

Swit 25 erlaad 
United Kingdom 

United States 


Anstria 

Brazil 


Canada 


Cuba 
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I III 819, I 113 064. Baling presses. 

I no 469. Shock loader. 

I II3 000. Hand-power hay baler. 

I II 2 701, Hay cutter. 

I II 3 809- Silo filler, 

Dairying machines and implements. 

9047, Churn. 

156 loi, 156 574. Milking machines. 

156 ooS, 156 398. Cream separators. 

156 611. Chum. 

19 324. Apparatus for fixing the tails of cows during milking. 

19 329, Apparatus for lifting and emptying milk cans. 

19 332. Apparatus for pasteurising milk. 

19 356. Revolving cheese shelf. 

27S 806. Differential planet gear for chums. 

2 78 807. Milking machine with each teat cup mounted on an adjustable 
arm, 

37 291, 37 596. Devices for milk separators. 

37 678, Device for milking machine. i 

37717. Milking machine. 

37 195. Improvements in drum of separators. 

67 425. Apparatus for pasteurising milk. 

67 57S. Device for facilitating the handling of cheeses. 

14 249, 14 256. Appliances for sterilising milk. 

14 416. Butter chums. 

14 616. Apparatus for sterilising, pasteurising or concentrating milk^ 

14 961. Receiver and measurer for milking machines, 

15 213- Teat-cup for cow milkers. 

I III 978, 1112 949, 1113 942. ^Hiking machines. 

I 113 170. Cow milking apparatus. 

Other agriculiural machifies and implements, 

67 738. Apparatus for destroying insects injurious to hops. 

9 025. New water wheel with constant level. 

9 072. Windmill for raising water. 

9 073. Motor driven by currents of air. 

9 X02. Device for forming powerful waterfalls. 

155 943* Tobacco-stemming machine. 

155 95 ^- Poultry feeder. 

156 164. Device for locating water. 

156 254, Rossing machine. 

156 269. Door opener for poultry houses. 

156 274. Improved trap nest. 

156 40X. Centrifugal apparatus for purifying sewage. 

156472. ^Machine for shearing sheep-skins. 

156 4S2. Yentilator for bams. 

15b 545. Apparatus for puri^ing oil. 

2 0S8. Improvements in sugar mills. 

2107. Apparatus for washing sugar in centrifugal baskets. 

2 097, 2 098, 2 103. Centrifugal separators. 
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Germany. 


li^y 


Spain 

Sweden 


Switzerland 
United Kingdom 


United States 


278 Soi. Device for driving agricultural machines by electricity. 

278 809. Device for untying animals. 

278 910. Hose truck. 

27S 970. Implement for fixing posts, consisting of a double hook and pedal. 

142 025. Hydraulic press for vinasse and the like. 

143 222. Sprinkler for vineyards, gardens, etc,, with regulator. 

143 000. Continuous sprayer. 

142 806. Apparatus for fumigating, disinfecting, deodorising, etc. 

143 163. Machine for extracting the juice and essential oil of citrus fruit. 

142 393. Force pump for raising and distributing through pipes dense 

liquids and pasty matters, especially crushed grapes with or 
without stalks. 

140 853. Watering apparatus. 

144 004. Improved apparatus for watering gardens, roads, etc. 

143 752. Improvements in watering appliances. 

50019. Improvements in filtering presses. 

37 196. Hothouse for forcing. 

37 233. Device for attaching cattle in stables. 

37 332. Filler. 

37403. Watering device. 

67 371. Automatic fodder distributor. 

67 372, Apparatus for dry feeding, especially of pigs. 

13 790. Implement for tapping rubber and similar trees. 

13 942. Fostermothers for poultry. 

14 143. Tobacco-stemming machine. 

14 222. Apparatus for grinding and crushing com and roots, and for 
separating leaves of hops. 

14 383 Sugarcane-mill roller 

14 389. Machine for removing pericarp from palmnuts and the like. 

14 413. Weaning appliances for animals, 

15 091. hlachine for cleaning casks. 

I no 951. Windmill. 

I III 5S3. Traction belt for tractors. 

I 112 460, I 113 493. Tractors. 

1114 424. Elevator, 

I 114 112. Portable elevator. 


RURAL ECONOMICS. 


97 - Fanns and Farm Property in the United States. — TUHeentin Census of the 
United Siafes, Tahen in the Year 1910, Vol. V, Agriculture, pp. 1-320. Washington. 
There were in the United States at the time the last census ennmeration 
was made (April 15, 1910), 6 361 502 farms, containing 878 798 325 acres, 
of which 478 451 750 acres were improved, the remaining 400 436 575 acres 
comprising the acreage of woodland and other unimproved land. 

The land in farms represented 46.2 per cent of the total land area of 
the cotmtry, the improved land only 25.1 per cent. The average size 
of a farm was 138,1 acres, of which on the average 75.2 acres were improved 
and 62.9 acres tinimproved. 
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The total value of all farm property in 1910 reached the sum of 
$ 40 991 449 000, of which over two-thirds (69.5 per cent) represented the 
value of land, somewhat less than one-sixth {15.4 per cent) the value of 
buildings and about the same proportion (15.1 per cent) the value of the 
equipment. The total value of farm property a little more than doubled 
{100.5 %) during the decade 1900-1910. The greater part of this extra¬ 
ordinary increase was in the value of farm land, which increased no less 
than 118.1 per cent. This latter increase was largely due to the advance 
in the selling price of land, the average exchange value per acre being, 
more than twice as high in 1910 as in 1900: $32.40 as compared with 
$I 5 * 57 - 

There were remarkable increases also in the value of farm buildings 
and equipment during the decade, the value of buildings having increased 
77.8 per cent, that of implements and machinery 6S.7 per cent, and that 
of live stock 60.1 per cent. These increases were due in part to higher 
prices of building materials, implements and farm animals, and do not 
represent correspondigly great additions to physical property. In spite 
of the decrease in the average size of farms, from 146.2 acres to 138.1 
acres, the value of aU farm property per farm increased from $ 3 563 in 
1900 to $6 444 in 1910, or 80.9 per cent. The average value per farru 
of each class of property increased materially, but the largest increase 
was in the value of land, from $2 276 per farm in 1900, to $ 4476 in 1910. 
The average value of all farm property, per acre of land in farms, increased 
from $24.37 ^9^^ to S46.64 in 1910; a gain of 91.4 per cent. The 

investment of farmers in buildings and equipment is chiefly utilized in 
connection with improved land. The average value of buildings per acre 
of improved land was $13.22 in 1910, as compared with 8.58 in 1900, 
while for equipment the corresponding averages were $12.94 and $8.23 
respectively. 

The average size of farms is less in the older sections of the country 
than in the newer, and in general less in the South than in the orth. 
More specifically the average size of farms in 1910 was least in the 
East South Central division, being only 7S.2 acres. It was 92.2 acres in 
the Middle Atlantic Division; 93.3 in the South Atlantic; 104.4 in New 
England ; and 105 in the East North Central Division. 

Among the individual States, the ax’erage size of farms was greatest 
in Nevada, Wyoming and Montana, where there are still many great 
cattle and sheep ranches. North and South Dakota ranked next to these 
three States. IMost of the farms in these States were acquired under the 
homestead and other land laws and a large proportion of the settlers 
secured as much as 320 acres of land, A further contributing cause is the 
large number of great wheat farms in these two States. 

In the South there are many plantations, some of very large acreage, 
which have been divided into small parcels of land of from 20 to 80 acres, 
each l^sed to a tenant. The operations of the tenants are often so eom^ 
pletdy supervised b3^ the owner that the plantation, is virtually a single 
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cgricuitural unit, but in the census statistics the land operated b}* each 
tenant is classed as a farm. 

In the average value of all farm propert3^ per acre of farm land, the 
geographic division which ranked highest, in 1910, was the East North 
Central, the average in that division being $83 81. The Middle Atlantic 
division was next, with §68.52 ; followed by the West North Central, 
with S5818; the Pacific, with $54.18; and the Nev; England with 
S43.99. In the Mountain division, as well as in each of the three southern 
divisions, the average value of farm property w^as between §20 and S30 
per acre of farm land. 

The average value of land itself, per acre, showed a wide range: 
from $61.32 in the East North Central division to $16.06 in the West 
South Central. The values were much low^er in New England, the three 
southern divisions and the ^Mountain division, than in the other four 
divisions. 

The several di\isions differ much more widely in average value of 
buildings, per acre of land in farms, than in average value of land alone 
per acre, the amounts for the former item ranging in 1910 from $2.44 in 
the West South Central and Mountain to 822.70 in the ^Middle Atlantic 
division. The three north-eastern divisions (New England, Middle Atlantic 
and East North Central) reporced a much higher value of buildings per 
acre of farm land than an}^ of the others. 

The average value of implements and machiner}" per acre of land in 
farms ranged in 1910 from S0.71 in the West South Central division, to 
83.88 in the Middle Atlantic, Here, again, the three north-eastern divi¬ 
sions ranked very much higher than the others, in large part because of the 
high percentage of farm land improved and the more advanced and inten¬ 
sive methods used in the cultivation of the land, requiring a larger relative 
outlay for modern machiner3\ 

Much less difference appears among the several divisions with respect 
to the average value of live stock per acre, the maximum being $8.28 
for the East North Central division and the minimum $3.49 for the West 
South Central. 

Among the various States, Illinois with §120.08 per acre, and Iowa 
with §110.40 per acre, reported the highest average value of all farm 
property per acre of farm land in 1910, while New Mexico reported the 
lowest, §14.15. These States ranked the same with respect to aver¬ 
age value of land alone per acre, the amounts being 895.02, §82.58, and 
$8.77 respectively. 

The southern dimsions of the country, in general, showed greater 
percentages of increase, in the value of all farm property per acre of farm 
land, during the decade 1900-1910, than the northern divisions. The West 
South Central division outranked all others in this respect, with an increase 
of 147.2 per cent. The two most westerly divisions, the Pacffic and Moun¬ 
tain, ranked second and third respectively, in percentages of increase, 
followed by the South Atlantic and the West North Central. In all five 
of the divisions just named the average value of all farm property per acre 
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of land was more than twice as high in 1910 as in 1900. The lowest rate 
of increase, 33 per cent, was in the Middle Atlantic division. 

In the United States as a whole, and in most of the divisions, the 
relative increase during the decade in the average value of buildings, 
implements and machinery, and live stock per acre of land in farms, was 
much less than the increase in the average value per acre of the land. 

The country as a whole shows an increase, between 1900 and 1910, 
of 53.6 per cent in the average value of live stock per acre of land in farms. 
The highest percentage of gain was in the South Atlantic division, 89.8 
per cent, while the lowest was in the Mountain division, 24.1 per cent. 
Among the States the highest rate of increase, 160.3 cent, was shown in 
Arizona; and in three other States, Georgia and the two Carolinas, the value 
more than doubled during the decade. The only states showing a decline 
were New Mexico (37,5 per cent) and Colorado {1.7 per cent). The actual 
value of the live stock in both these States was much greater in 1910 than 
in 1900, but the acreage of farm land increased in still greater ratio. 

In 1910 in the United States as a whole 62.1 per cent of the farms 
were operated by owner^ {including those renting additional land) and 
about 37 per cent by tenants, the proportion operated by hired managers 
being less than i per cent. The distribution of the acreage of farms was 
somewhat diSerent. Farms operated by their owners contained 68.1 
per cent of the total acreage in 1910, tenant farms only 25.8 per cent, 
and farms operated by managers 6.1 per cent. Of the improved farm 
land, 64.8 per cent was in farms operated by their owners, 32,7 per cent 
in those operated by tenants and only 2.6 per cent in those operated by 
managers. Between 1900 and 1910 the number of farms operated by 
their owners increased 8.1 per cent, but the number operated by tenants 
increased twice as fast {16.3 per cent). There w^as a slight decrease in 
the number of farms operated by managers. Similarly the land in farms 
operated by their owners increased 7.6 per cent during the decade, while 
that in tenant farms increased 16. i per cent. The land in farms operated 
by managers decreased greatly in amount. The improved land in farms 
operated by their owners increased 11-4 per cent during the decade, 
while that in tenant farms increased 24.7 per cent, the absolute increase 
for the two classes being nearly the same. There was, moreover, an in¬ 
crease of 12.9 per cent in the acreage of improved land in farms operated' 
by managers. The average improved acreage per farm in 1910 was 
7S4 for farms operated by their owners, 66.4 for tenant farms and 
211.9 farms operated hy managers. Between 1900 and 1910 there was 
an insignificant decrease in the average size of farms operated by their 
owners and by tenants, but a very great decrease in the average size of 
farms operated by managers. Of the total value of farm property in 1910 
amounting to $40 991449 000, the farms operated by their owners con¬ 
tributed §26669634000 or 65.1 per cent; those operated by tenants 
$12 621190 000 or 30.8 per cent; and those operated by managers 
$i 700 625 000. 
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During the decade the value of the property belonging to farms ope¬ 
rated by their owners increased 93.9 per cent; of that belonging to farms 
operated by managers 60.7 per cent; and of that belonging to tenant 
farms 124.2 per cent. 

Prior to 1900 the census statistics did not distinguish farms operated 
b}' managers from those operated by their ovners. The figures for the 
earlier censuses may, therefore, not be precisely comparable with those 
for later censuses, but the^^ probably indicate the general tendencies with 
a sufiicient degree of accurac3’', namely the increase in the relative import¬ 
ance of farm tenancy. 

Since 1880 and probably even earlier, farms operated by tenants 
have increased in number faster than those operated by their owners. 
Tenant farms constituted 25.6 per cent of all farms in 1880, 28.4 per cent 
in 1S90, 35.3 per cent in 1900 and 37 per cent in 1910. During the 30 
\"ears from 1880 to 1910 the number of tenant farms increased by 1330075, 
or 129.8 per cent, w’hile farms operated by their owneis and b^^ managers 
increased b^^ i 022 520 or 34.3 per cent. 

The change indicated by these figures is what might be expected. 
In a new country, where land can be obtained cheapty, or even obtained 
from the Government without cost, it is but natural that most persons 
W’‘ho wish to conduct agricultural operations become owners of land. As 
the country becomes more settled and as free land disappears and the 
values of land rise, it becomes increasingly difficult to acquire land, while, 
conversely, those who have already^ acquired it often find it possible to 
cease active labor and obtain an income by leasing their land to others, 
or prefer to enter some other occupation, but to retain their land as an invest¬ 
ment. 

The decided increase in the importance of farm tenancy in the United 
States has not been accompanied by any marked concentration of land 
ownership hy a small number of individuals. 

In igoo more than a million of the owners of rented farms owned 
only one such farm, and 142 886 owned only two farms. Most of the per¬ 
sons who owned more than two tenant farms were the owners of southern 
plantations where the system of operation by tenants — chiefly colored 
tenants —» has succeeded the system of operation by slave labor. The 
number of owners who had more than 20 tenant farms was only 3 244. 

This investigation in 1900 revealed so clearly that there was no great 
degree of concentration in the ownership of rented farms and very little 
absentee landlordism in the United States that it was not considered 
necessary to make a similar investigation in the census of 19x0. 

- An Estimate 0! the Capital Neeessaxy for Starting a Farm in German South** 

West Africa* — Oau, JOHi^jTKES, in Koloniale MomishWUy, Year 16, Part 5, pp. 243" 

248. Berlin, M&y 1014. 

The writer has made statistical enquiries respecting the working 
conditions of 54 farms in Mddle Hereroland {German South-West Aicka) 
and gives in this artide data concerting thrix conditions of capital, 
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which he endeavotixs to determine the amount of capital necessary for 
the starting of a farm. 

The average installation capital was as follows: 


£ 

In 1S99. 490 

> 1900 . 833 

» 1907 2 205 

190S . 3 010 

1 1909 2 276 

^ 1910 - 744 

a 1911 2 484 

Average of ail the year?.3 50S 


Over 50 per cent of the farms investigated were in the ist-3rd years 
of their development, and 35 per cent in the 4th year, so that since the 
starting of the farm no notable displacement of the distribution of capital 
had taken place. Only the live stock had increased on an average 100 
per cent; this circumstance justihed the writer in putting down only 
half of the average live stock actually existing, when calculating the 
initial capital outlay. 

The capital represented by the farms was distributed on an average 


as follows: 

£ 

Land . 113 

Buildings .*. 529 

Water supply . 309 

Inventory.. , . . 274 

Live stock. S3 3 


Total . . .£2056 

Against the average investment of capital there accordingly remains, 
on an average, £440 which may be considered as expended upon the 
maintenance of the farm during the first unproductive 3’ears. For the soil, 
only the capital expended on it is entered. The capital in buildings seems 
rither high and perhai^s exceeds the beginner’s average requirements for 
farm buildings. 

The expense of providing water varied on the 54 farms from £5 to 
£1372. The sum of £309 allotted for this purpose seems, for present 
conditions, rather too low’ than too high. The value of the dead stock 
does not appear excessive. 

The value of the Eve stock, as estimated from the result of the enquiry, 
w'as on an average £1666; this do^ not represent the original sum 
expended, but the value of the animals at the time of the enquiry, when 
thev had, on an average, increased 100 per cent; thus the original capital 
laid out on the purchase of stock must be estimated at about £833. 

As weE as meeting the necessary expenses of installation and stocking, 
the initial capital of the farmer must serve to keep the place going until 
it brings in some return, which wiE be at least two years. 
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The expenses of the food and wages of the native labourers amount 
in two years to £21 p ; thus if only ten men be allowed for, these 
come to £213 105 . At least £5 per month must be allowed for the 
fanner’s owtx requirements, w^hich represents £120 in tw’O years. 

If we take into consideration the risks due to the possible outbreak 
of cattle diseases, as well as the difBculties in finding a market, etc., a 
reserve capital of about £500 cannot be regarded as excessive. 

The winter considers that he is not far wrong in stating that a farm 
in German South--'?l?'est Africa cannot be started with a capital of less than 
£2500. 


AGRICULTURAL INDUSTRIES. 


99 - Wines infected by Bitterness and their Treatment. ~ gyuiay, k. 4 roly, in 
Borassati Lapok, Year 46, No. 45, p. 653. Budapest, November 8, 1914. 

The new researches of Wortmann on the “ Bitterness ” disease of 
wines have established, contrary to the observations of Pasteur, that the 
bitter taste appears also in wines free from Bacillus vini According -to 
the fonner writer the germs causing this disease often enter the wine during 
the pressing of the infected grapes. According to Pasteur the Bitterness 
disease is characteristic of red wines and in particular of Pinot wine. 

The writer has found that white wines rich in tannin may also be infec¬ 
ted. The most susceptible Hungarian wines are those from the Burgundy 
xdnes, especially those from a good vintage. Assuming that a high acidity 
prevents the development of the disease, the writer recommends an early 
vintage, or if this is not possible the racking should be earned out as early 
as possible and the wine should be blended with wines of high acidity. 
The writer also gives information relating to the manipulation of bitier 
wines. The physiological functions of the ferments causmg bitterness in 
wines and their action are little known and require investigation by new 
researches. 
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100 - The Enzymes of AspergiHas oryzae and the Application of Its Amy- 

loclastic Enzpae to the Fermentation Industry. — takamine. joeichi, in Th & 

Chemical News, Vol. no, No. 2866, pp. 215-218. Eondon, October 1914. 

AspergiUm ofyzae plays an important r 61 e in the national economy of 
Japan, on account of the particular enzymes it generates during its growth. 
It is employed in the manufacture of 'sake’ or rice beer, *soy’ (bean 
sauce) and 'miso*. 

Cultures of this fungus on wheat bran are known as ''Taka-koji” 
as distinct from rice cultures or “ Koji”, Taka-koji is designed as a 
substitute for malt as an amylodastic agent in varied fermentation and 
allied industries. 

Being made from bran it is free from the disadvantage of a fluctuating 
price as in the case of malt, the price of which varies according to tihe crop 
conditions of bailey. Euxther, the transformation of bran into Taka-koji can 
be effected in 48 hours instead of the 6 or 8 days required for malt. 
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The process consists in first moistening and steaning the wheat bran, so 
as to sterilise the material and gelatinise the starch. It is cooled to a tem¬ 
perature of 40° C. and inoculated with the spores of the fungus. The cul¬ 
ture may be incubated in thin layers on a cement floor or on trays provided 
with false bottoms of wire netting. The optimum temperature for grow^th 
is between 30<^ and 33*^ C. The necessary humidity is maintained by means 
of jets of steam. Rapid growth of the fungus begins after 16 to 18 hours, 
and in 8 to 10 hours it reaches a maximum which is indicated by a rise 
of temperature. Then a gradual decrease in temperature is noticed until 
the medium is saturated with the mycelium of the fungus within 48 hours 
of the time of inoculation. At this point vigorous and numerous conidio- 
phores are already to be seen with yellow^ or greenish-yellow' conidia spores. 
The diastatic strength of the mass it now at is maximum, and to prevent 
it from becoming Infected with injurious bacteria it is dried in a current of 
dry air. With a moisture content of 10-13^0 it is immune from infection 
and can be kept for months. The process can also be carried out in a revol¬ 
ving drum with a great saving of labour, as in the case of the manufacture 
of malt. 

Four per cent of the air- dried Taka-koji will give a complete conver¬ 
sion of well prepared mash material in 15 to 20 minutes. The fermentation 
is very rapid and compkte, thus ensuring a minimum amoimt of infection. 

Taka-diastase is obtained by precipitation from an aqueous extract 
by means of alcohol It is a wrhite or yellow’ish-w'hite hygroscopic powder 
and is used in medicine in place of malt. It contains various enzymes, 
viz iuvertase, maltase, amylase, cHase, oxydase, peptase, ereptase, tryptase, 
lipase, chimosin, and an emulsin-Hke substance capable of converting 
helicin. 

There is also unconfirmed evidence of the existence of an enzyme 
capable of converting starch to glucose directly. 

Taka-diastasti also possess^ the property of resistance to add and the 
diastatic action is accelerated to at least 10 to 15 % by the addition of 
mineral add (sulphuric) to an amount of i part in 2000. Its actidty also 
remains unchanged for years. 

loi - Comparative Study of Milk, Based on Capillarity. — eml, in Die 

Naiumi&semchajtenf Veai 2, Part 33, pp. S13-SXD. Berlin, August i;., 1^14. 

Accordieg to Messrs. Kreidd and Tenk, if a few" drops of milk are 
let fan on thick blotting paper containing much a^^h, three concentric rings 
appear and successively spread. The outside ring gradually becomes less 
visible while the two inner ones are sharply distinguished from each other 
and remain visible for some hours. This is due, according to the writer, 
to a separation of the component parts of milk: fat, casein and water with 
the substances dissolved in it. The fat occupies the central area, casein 
the middle ring and the water with the salts the outer ring. The fat and 
the casein can be qualitatively recognized by suitable reactions. Milk that 
has been watered at the rate of 5:3 gives origin to a formation of concentric 
rings which begin to become less clear; a further dilution prevents the 
delimitation between the casein and the wnter rings from being recognized, 
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and the radial ratio between the two rings changes and becomes propor¬ 
tional to the quantity of water that has been added. Thus the content of 
casein and of water can be approximately determined on the basis of the 
more or less sharp delimitation of the two outer rings and on their ratio 
to each other. 

The formation of the casein ring does not occur when the milk has 
been treated with an acid or with rennet, because the casein then takes the 
shape of granules. The same happens with milk containing a high percent¬ 
age of fat (up to 30 per cent of fat), because the fat envelopes the casein 
granules and prevents their spreading. Human milk on the other hand 
forms only two rings, an inner area formed by the fat and an outer ring 
containing the other components of the milk. The casein ring is not form¬ 
ed because this substance is in solution and is not visible under the ultra¬ 
microscope. With the milk of mares, goats, rabbits and rats, which in 
their appearance under the ultramicroscope correspond to cow's milk, the 
formation of the three rings takes place. The milk of bitches and cats, 
while resembling cow's milk under the ultramicroscope, does not allow the 
formation of the three rings, owing to the high fat content, 9 per cent. 
The rapidity of diffusion of a drop of milk depends chiefly upon the amount 
of fat; it may therefore be used for the quantitative determination of 
the fat content. The rate of diffusion in connection with the fat content 
is as follows. 


lacli per mmute 


Milk containing 10 per cent of fat. 0.47 

Whole milk. 0.71 

Watered at 50 per cent.... * 1.22 

Skimmed milk. 2.36 


The process of coagulation may also be followed by the concentric 
rings on blotting paper. On allowing drops of milk treated with rennet to 
fall at inter\7als on blotting paper, the casein ring grows smaller as the 
splitting up of the milk proceeds, and when coagulation is complete the 
formation of the casein ring ceases altogether. 

HlKEiDn and Tbnk have also studied the beha^iour of several kinds of 
milk, drawn from various mammals, as they ascend by capillarity in 
strips of filter paper. 

They observed considerable differences in the height to which cow's 
milk and human milk attain, and in human milk according to the period 
of lactation. Human milk continues to ascend higher, up to the third 
month, after which it diminishes in height. These differences are due to the 
different concentration of casein, independently of the ph3rsical properties 
of this substance. 

Watered milk rises higher than pure milk, but from the absolute level 
to which it rises no sure deduction can be made that the milk has b^n 
watered. 

A skimmed milk rises slightly higher, but in this case ateo, the &t 
content cannot be inferred from the absolute level reached. The process of 
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curdling leads to a constant increase of level up to the moment in which all 
the casein has coagulated. After a prolonged action of the curdling agent 
the level sinks because the pores of the paper get obstructed with the increas¬ 
ing density of the coagulum. 

The milk from various species of mammals reaches diferenl levels, 
owing chiefly to the casein content; the fat content affects results only 
when abundant, as in bitches* and cats* milk. The solutions of casein, 
of pancreatic juice and gall and of the blood of the horse rise according 
to the albumen content. 

102 - A Method for the Determination of the Fat in Milk (Nephelometric Method). — 

Bloor, W. R. (Washington University, St. Dotiis, Mo) in The Journal o-f the American 

Chemical Society^ Vol. XXXVI, No. 6, pp. 1300-1304 Easton, Pa, June 1914. 

The method is based on a new principle which has previous^" been em- 
plo5^ed in estimating fat in blood. It consists in determining the fat con¬ 
tent by comparing the light-reflecting power of a suspension of milk fat in 
water t\ith that of a similar standard suspension. One cc. of milk is run 
into roo cc. of alcohol-ether mixture, heated and filtered; 5 cc. of the fil¬ 
trate are then added to 100 cc. of water, forming a colloidal solution, and 
10 cc. of 10 per cent h^’drochloric acid are used to flocculate the solution 
which is then transferred to the tube of the nephdometer to be tested against 
the standard solution. 

The method is simple and rapid and would be specially useful where 
only a small sample was available for analysis. Its results are 
accurate to within about 3 per cent. 

X03 - The Technological Chemistry of the Manufacture of " Grana Cheese in 

Reggio. Fascexxi, G„ in Le Stazioni speritnentali agrarie italiane, Vol. EXVm, 

Part 8, pp. 541-56S. Modena, 1914. 

The bacteriological, chemical and technical studies made in Italy 
during the last ten years, on the manufacture of cheese, have concerned 
chiefly the types of great commercial importance and heavy production. 
In this work the ** Grana *’ (Parmesan) cheese of Reggio and Todi has oc¬ 
cupied thefirst place, since, in Emilia as well asEombardy, it has shown great 
technological difficulties and is consequently more susceptible to give rise 
to a certain quantity of defective products. The waiter has been engaged 
on chemical, bacteriological and technical studies of cheese during the last 
eight years and in this article gives the results of his chemical studies. 

He begins by summarising the ideas and hypotheses advanced up to 
the present on the means of manufacturing and ripening cheeses, and points 
out that the true technical study has been almost entirely neglected. He 
thus reviews: the investigations which attribute the ripening of cheeses 
to the action of organised ferments (Cohn, Musso, Ducdaux, Ereuden- 
REICH, etc.); the investigations of the American school (Babcock, Russeee, 
Harding, etc.), who attribute it to the action of chemical ferments; 
the more recent investigations (Rogers, Jensen, Boekhout and De Vries, 
Van Dam, Weigmann, Van Sey'Chb and Pubeow, Hastings, Evans 
and Hart), who take into account both series of phenomena and from 
"‘thich the writer concludes as follows: 
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Before working the fresh milk, enzymes are formed which peptonize 
casein as secretions from the different species of liquefying cocci of the 
udders. These enzymes prepare the nutritive elements for the activity 
of the lactic ferments, which, during the treatment of the milk in the warm¬ 
ing vats, become predominant over all other enzymes. These cocci, as 
much for the enzymes appearing first as for those which arise independenth* 
imtil they grow with the lactic ferments, are able to exert an influence on 
the ripening of the cheese. 

Once the milk is coagulated and the curd transformed into cheese 
1)3^ means of the rennet, compounds of paracasein with lactic acid and with 
calcium salts are formed until all the lactose is transformed. Under the 
action of the enzymes of rennet these new compounds of casein are broken 
up into albumoses and peptones with great rapidit^^' and intensit}^ These 
new substances are subjected to dissociation by means of enzymes of a group 
of ferments not 5’et well known, wkich may even be the same lactic ferments 
or also peptonising ferments capable of producing the ultimate constituents 
of the dissociation of paracasein and albumoses and the lower amido-com- 
pounds and ammonia, and at the same time the special odours and flavours 
of each cheese. 

Thus the harmonious relation behveen the quantity of rennet solution 
added to the milk and the degree and quality of the lactic fermentation 
which develops in it, produces the special chemical medium in which the 
different types of cheese are formed. A good technique is one which 
produces this special chemical condition and bacteriological equilibrium. 

Variations in the acidity oftJte milk. — The writer has observed that 
the natural and original acidity of the milk on being drawn varies consider¬ 
ably (from 7 to 9.6 per cent) among cows under identical conditions. 
After 20 hours at 10® C., the acidity fell from 8 to 7.2 and from 9.6 to 9.0, 
This decrease is stiH further accentuated (an average of 0.9 per cent) by 
moderately wanning the milk during several minutes immediately after 
drawing. 

The addition of lactic acid to the milk raises the acidity in almost 
direct numerical relation to the quantity added, and there is nothing to 
prevent the same effect from the acidity due to fermentation. The writer 
defines the acidity of fermentation as the acidity due to the lactic fermenta¬ 
tion and which is added to the natural acidity. The difference between 
the acidity of the milk and that of the serum after the coagulation of the 
casein is practically constant. This diminution is therefore due almost 
entireh^ to the removal of the casein. 

Degree of Acidity of the fermentation in the manufacture of “ Grana 
cheese of Reggio. 

The following determinations are the results of 9 experiments made 
by the writer: 


Soxiilet acidity for 50 cc. of milk while being worked up ...... . 4.27 

» V » serum -.2,40 

n A Tn » » ttt the vat after cutting up the cord . 2.92 

ff fc » » » at the end of scalding.3.15 
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If the nattiral acidity of the milk is deducted from the final acidity 
of the serum, there is a difference of 0.75 in the Soshlet acidity, which is 
equivalent to about 35 grams of lactic acid pet 100 litres of milk. 

Chemical moiificaiions of the coagnhm under the action of the acidity of 
fermei^itation, — It is known that the acidity of the milk promotes the re¬ 
moval of the serum from the mesh of the coagulum. It reacts first with 
the insoluble phosphates, rendering them soluble; then it decomposes the 
paracasein, forming calcium lactate and, if the acidity is very high, lactates 
of casein. 

The writer has obtained experimental confirmation of the technical 
principle that the duration of manufacture of Grana cheese is in almost 
inverse relation to the degree of ripening of the milk. Thus, whilst a 
milk of Soshlet acidity 3.8 coagulates in 30 minutes at 38^ C. and the 
time of working the Parmesan obtained is 180 minutes, the same milk 
coagulates in 18 minutes when one adds (to the quantity necessary to 
give a cheese) 80 gms. of pure lactic acid, and the period of working is 
reduced to 60 minutes. 

The addition of 1.5 cc. of normal lactic acid to 120 cc. of fresh milk 
and submitting it the process of making Parmesan at the same time that 
an equal sample to which no lactic acid has been added, showed that the 
lactic acid favoured a greater expulsion of the serum from the coagulum 
(which contained 48 per cent of water against 55.83) and removed from 
the coagulum about 2 per cent of mineral matter (5.3 against 7.23 per cent), 
represented by phosphate of lime, which passed into the serum as soluble 
phosphate and lactate of lime. 

The sei-um contained in the coagulum before scalding increases the per¬ 
centage of ash (1.91 percent in the dry coagulum against 1.30 percent in 
the same coagulum after washing); but at the end of scalding there is 
no sensible difference between the quantities of ash contained in the coagu¬ 
lum directly dried (2.43 per cent) and in the coagulum previously washed 
(2.41 per cent.); which proves that at the end of the scalding the granules 
of casein do not give up to the washing water the serum which they contain 
and form a homogeneous mass. 

The addition to samples of 200 cc. each of the same milk of 10 cc. of 
distilled water dr water containing respectively i, 2 and 3 cc. of normal lactic 
acid before submitting them to the Parmesan process, show^s that the 
soluble compounds of lime and phosphoric acid increase with the degree 
of acidity of the serum, but the compounds of lime in greater proportion 
than those of phosphoric acid, thus indicating that a part of the lime 
which passes in to solution in the semm belongs to a salt different |rom 
monocalcium phosphate, namely lactate of lime. 

The plasticity acquired by the paracasein in proportion to its freedom 
from mineral constituents has been specially attributed to the presence of 
calciulm lactate. However this is not confirmed by the writer's experiments 
according to which the elasticity of the paracasein is certainly bound up 
with the presence of an acid salt, probably monocalcium phosphate. 
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Conclusions. — The correlation between the chemical modifications 
of the coagnlum and those of the serum during the manufacture of Parmesan 
is indicated the following figures: 


Natural acidity of the serum of the milk before working.2.3-2.5 

Acidity of the serum after cutting the curd.2.9-3.! 

5 > at the end of scalding.3.2-3 4 

i fermentation developed during the working, expressed as 

lactic acid *.o.4~o,5 

CoeSicient of hydration of the casein granules at the end of working 5S-60 
Percentage of ash in dry matter.4.7-4.9 


Comparing these figures with those furnished by Ori,a Jbnsen for 
Emmenthal cheese and the normal figures for Cheddar as given by the Dairy 
Institute, Reading, it is apparent that Emmenthal cheese is made under 
conditions of ver\’ low acidity of fermentation, whilst Grana cheese requires 
a certain amount of acidity and Cheddar requires a much greater acidity. 
After manufacture, the casein granules should therefore possess very dif¬ 
ferent chemical composition and physical properties, which differences 
appear in the cheese and in the quality and intensity of the fermentations 
taking place within it. 

104 - Milk Production in Norway. —Sebelien, John, in Chemiker Zeittmg, Year 38, 
No. 126-127, pp. 1144-1145. Cothen, October 22, 1914. 

According to the returns of the agricultural section of the Norwegian 
Jubilee Exhibition, which took place this year in Christiania, the total 
annual milk production w as ; 

Gallons 

In 1815 ... 41 800 000 

» 1855 .. 127 900 000 

» 1900. 193 600 000 

» 1910.. . 256 200 000 

The price of milk rose from 3.47 d per gallon in 1815 to 6.41 d in 1910. 
The fat content, as proved by 200 000 tested samples, has increased since 
1895, on the average, from 3.45 per cent, to 3.60 per cent. 

The development of the production is shown by the foHow’ing table: 


IMillions of pounds 



1880 

1900 

19T0 

Butter. 


7,676 

8.157 

Skimmed mitk cheese .. 


2,950 

6,676 

Whey cheese (Mys-ost) (i).. 


3.775 

6.558 

Fat cheese . 


2,763 

3.898 


{i) Cheese made both from cows’ and goats’ milk and for the most part from 
concentmted by evaporation, with the addition of milk or buttermilk. {EisS.). 
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The exportatioa of butter began in 1871-1875, and now amounts to 3.3 
million lbs. The other 5 to 5 % mi l lion lbs. are partly directly consumed in 
the country and partly used in the factory for native margarine. The butter 
export reached its highest in 1881, when it amounted to 7.7 million lbs.; 
now, however, it has decreased to i 540 000 lbs. 

Cheese began to be exported at the commencement of the seventies and 
now nearly 550 000 lbs. are annually exported. More cheese, is, however, 
imported, especially the finer qualities, the annual imports amounting 
to 660 000 lbs. 

The manufacture of condensed milk in the factories is of greater 
technical importance. This industry dates from the seventies in Norway, 
and now 33 000 000 lbs. of condensed milk are made every year, of which 
29 700 000 lbs. are sw-eetened, and the rest unsweetened. The total amount 
of milk used annually in the condensed and preserved milk factories is 
88 000 000 lbs. and the export value of these products is about £550 000. 

Of late years, dried milk factories have also beenestablishedinNorway. 

105 - The Dairy Industry in Italian Pucci, Cablo, in vltaUa a incola, 

Giornale di AgricoUara, Year 51, No. ii, pp. 481-484. Piacenza, November 15, i$X 4 . 

In Italian Africa {I,ib3da, Eritrea, Somaliland) the dairy industry is 
still carried on by primitive methods and apparatus. Generally, the yield 
of mi lk is obtained at the expense of everything else, not leaving enough for 
the ofispring ivhich are consequently in a wretched physiological condition 
rendering the improvement of the live stock impossible. In Libya dairy 
products are made from the milk of cows, sheep and goats, whilst the camels' 
milk is generally consumed as such. Goats are kept specially for milk 
production. Butter making provides a certain amount for export, amixtureof 
goat's milk, and sheep' s milk beiag used for the purpose. Butter is also made 
from cow’s milk but it is less profitable, realising about is 4 d to is 6 d per lb. 
against is 6 d to is yi per lb. for the former product. The centres of 
the butter market are Alexandria, Smyrna, Crete, etc. Buttermilk is used 
as a beverage. A small quantity of cheese for immediate consumption 
is also produced. 

In Abyssinian native markets butter sells at about is 2d per quart* 
in Somaliland at about 25s per tin of 18 quarts. It is also exported 
to the markets of Zanzibar and Arabia, 

Exports of huiUf from Italian Somaliland, 190S-1912. 


Y«ar w^ht V^e 

lbs. 

1908- 1909...373 080 9 660 

1909- 1910.... 170543 413:2 

1910- 1911.161354 4492 

xgit-tgxz ...143 790 4.284 
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GENERAL INFORMATION. 

io6 - Legislation eoneeming Diseases and Pests of Plants in Mauritius.— Departmmi of 

Agricultufc, Mauritius^ General Series, Bulletini:iio. 2, 10 pp. PortlyOuis, Maiiritius, 1914. 

I^egislation against plant diseases and pests in Mauritius dates from 
1882 with the adoption of “Ordinance No. 14*' which controlled the importa¬ 
tion of vines, as plants or cuttings. An “ Amending Ordinance of the 
Customs, 1892, was approved in 1905 and was designed to prevent the 
introduction of injurious animals, birds or reptiles. 

Conforming to this Ordinance, a proclamation was issued in 1913 to 
prevent the importation of any live insect. In 1910 a second Ordinance 
was passed preventing the introduction into the Colony of plant diseases 
and pests. The control of the spread of diseases and pests of trees and 
other plants is eSected by Ordinances No. 8 of 1913 and No. 9 of 1912. 

The general application of the various provisions is entrusted to the 
Department of Agriculture and the carrying out of the work is the chief 
duty of the two divisions of Ph3d:opathology and Entomolog}^. 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

107 - CJorrelation between the Mortality of AHanihus glandulosa and the 
Disappearance of AU&cm eynihia, in France. — konckel d ^ hercoiab , j ,, 

in Cmptes Rendus Jiebdomadaires dee Stances de VAeadhnie dee Sciences, 1914,2nd Half- 
year, Vol. 159, No. 2, pp. 210-212. Paris, 1914. 

Aiknthus glandubsa was introduced into Europe in 1751 to be used 
as in China for outdoor rearing of a silk-producing Bombydd (AUacm 
cynihia). This moth escaped in the adult stage from open-air colonies 
in the Bois de Boulogne and at Vincennes, and had lived at liberty for 50 
years (since 1864). Both the tree and the in^t were considered naturalised. 


LEGISLATIVE 
.AND ADMESI- 
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At present, however, on the right bank of the river Seine, from Con- 
flans Sainte-Honorine to its confluence with the Oise, old and young 
specimens of A, glandiilosa may be seen dead and the surviving trees with 
dead branches. Several years ago gall-hke or tubercular excrescences 
were noticed on the roots of an Ailanthus, This phenomenon had also 
been observed in France in 1910 and also in Bavaria in 1894 and was at¬ 
tributed to natural growth of non-parasitic origin. 

The writer had also noticed that the larvae of .4. cynihia feeding on 
the leaves of the d\dng AilantJ us vere diseased and that instead of solid 
faeces they excreted liquid matter and died soon after, ^o more cocoons 
of /I. cynihia have since been seen hanging from the branches of the Ailin- 
ihns trees, nor have any moths appeared. The disease of the larvae is 
attributed to their feeding on the leaves of decaying trees, which are deficient: 
in food materials. 

loS - Researches on the Biology and Pathology 0! Olive FIo\<iers (i). — petri, e., 

in Mcmorte ddla R. Siazionc dt Patolo^ia Ve^€tak\ Roma, V, pp. 5-64, figs. 1-5, i plate. 

Rome, It 14. 

Almost all olives, wild or cultivated, in either good or bad conditions 
of growth, are liable to a more or less early arrest of the development of 
the otnile. Of the external conditions wrhidi favour the almost complete 
sterility of olives hy abortion of the ovaty, the most important is prolonged 
drought. The same efiect is also produced by defoliation and any other 
cause which leads to an insufficient movement of w'ater in the plant tissues. 

On the same plant and even on the same flow^ering shoot of the most 
fertile specimens, it is possible to find flowers with ovaries showing aborted 
development at difierent stages. The percentage of flowers with aborted 
ovaries is subject to periodic fluctuations, of which the duration depends 
upon the vegetative conditions. 

The arrestof devdopmeutof the ovaiy^ is primarily due to an insufficient 
supply" of nitrogenous matter, wrhich appears to be connected as much with 
an insufficient absorption of nitrates as with a diminution of the nitrogen 
metabolism of the leaves. Vegetative division, though not a cause, is 
a means, of preserving this abnormality, and it is recommended that in 
the selection of scions for grafting, those plants w’hich continually show 
a high percentage of flowers wdth aborted ovules should be rejected. Accord¬ 
ing to our present fcnowiedge the constancy of abortion in certain trees 
may be attributed to a change, difficult to correct, in certain ph3^siological 
functions of the flow'ering shoots, imder the more or less prolonged influ¬ 
ence of exceptional conditions of nutrition due to the direct action of 
the medium or to the indirect action of important changes of the absorptive 
and vascular ftmction of the rootlets. 

Female flowers with aborted anthers are not developed on olives, 
and nothing has 3^et been obtained to prove that the almost sterile trees 
with aborted ovaries are useful as polUnisers. Autogamy is a normal 
occurrence. 

(1) See also July 1913, No. 876. [Ed.], 
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The difierentiation of the apical meristem of the lateral shoots into 
flower-buds may take place under the influence of exterior agents and there 
is no reason to suppose that the character of bearing terminal inflores¬ 
cences is flxed. The results of the researches on the floral biology of the 
olive do not afiect the ordinary methods of cultivation in use, but attention 
should be paid to the choice of the proper methods of remedying the per¬ 
sistant sterility of numerous groves. 

From remote times some growers have practised the gradual replace¬ 
ment of the head of the tree by means of scions taken from trees of high fer¬ 
tility ; others have endeavoured to restore the fertility of the sterile trees 
by means of manuring and pruning. These methods, how^ever, have been 
applied too empirically and on too small a number of trees to give conclu¬ 
sions of real value to the scientist and practical man. 

109 - The Toxic Action of Sulphur Dioxide on Olive Floras (i). — petri, in 

Mcmone dell^ R. Stimone di Patologta vegetate, Roma, VI, pp. 65-76, i fig. Rome» 1914. 

As the result of preliminary experiments on the toxic action of sulphur 
dioxide on the flowers of the olive, it was found that a concentration of 
I in 16000 parts is directly injurious to the stigmas when the relative 
humidity of the air reaches 75-80 per cent. Those stigmas whose functional 
activity is very much reduced, and whose papillary surface is consequently 
only slight mucilaginous, are less affected by the gas. The pollen is much 
more resistant. The sepals and petals are as resistant as the young leaves 
or only slightly less so. 

These researches show^ that it is possible that direct damage to the 
stigma is produced by sulphur dioxide without the plants showing the ordin¬ 
ary effects of the gas on the leaves, calyx or corolla. The single evidence 
of the diminished yield of olives supposed to be damaged by sulphur di¬ 
oxide does not prordde any explanation of the subsequent effects of this gas. 
In this case the determination of the condition of the ovar\’^ at flowering- 
time in flowers supposed to be damaged by sulphur dioxide and in nofhial 
flowers, indicates with sufficient accuracy how much of the sterility is to 
be attributed to the effects of chronic poisoning or other causes, and how 
much to the acute effects of the gas. In this way it is possible to make an 
exact estimation of the damage. 


DISEASES DUE TO BACTERIA, 

FUKGI AXD OTHER EOWER PI/A^^TS. 

no - Sphaerotheea pannosa and its Conidial Form (Oidiam leucoco- 
ilium) s Morphological and Biolo^cal Differences according to its Hosts. — 

WORONICHINE, N., in Bullelm inmesirul de la SociMe mycologiqm de France^ Vol. XXX> 
Part 3 » pp. 391-401# piate XXIV. Taxis, 1914. 

With a view to deciding the question of the identity or not of the coni¬ 
dial stage {Oiditim Icncocouiim Desm.) and the perithedal stage {Sphmo'- 

(i) See also B. April I9i3» Nos. 726-729; B, Hov. 191$, No. 1296. (M) 
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tima pamosa [Walk.] I^ev.) of the fungus producing rose mildew, which 
also occurs on peach and almond, abundant material for study was collected 
near Sotschi (government of the Black Sea, Caucasus) during the summer 
of 1913. Numerous herbarlmn specimens of various origin were also 
examined. 

Two lines of experimentation were suggested: inoculation of roses 
with 0. Uuooconiitm taken from peaches and inoculation of peaches with 
the form occurring on roses. Since no healthy roses were available, the 
experiments were limited to the inoculation of peaches with Oidium from 
roses. The results of these experiments showed that the conidial form from 
the rose was not able to attack the leaves of peaches. 

A comparative examination of herbarium specimens with regard to 
the perithecial stage (S, pamiosa) has shown that the parasite living on 
peach and almond differs from that found on rose in having smaller peri* 
theda, asci and ascospores. Further, with regard to the conidial forms 
(0. leucoconium), herbarium specimens show that the conidia from peach 
leaves, though very much resembling the conidia of the Oidium of the rose, 
always show slightly smaller average dimensions than the latter. No 
differences in the structure of the conidiophores of the Oidium on rose and 
peach ha\"e been found. The vegetative mycelia are evidently identical, 
though the vertical sterile hyphae differ slightly in dimensions, while in 
general the hyphae on rose are somewhat longer and wider than those on 
peach and almond. 

Considering these morphological and biological differences it is pro¬ 
posed to distinguish the two fungi as varieties: S. pannosa var. rosm 
and S. pannosa rar. pmkae respectively. 

111 - Colleioiricbam chstmaeropis on the Leaves of Chamaerops ex- 

celsa* — Gabotio, E., ia BidleUino ddla Sockta botanica No, 7-8, pp. 103-104* 

Florence, 1914. 

* The leaves of Chamaerops excelsa in a garden at Casale Monferrato 
(Piedmont) have been found to be attacked by a disease which is charac¬ 
terised by a shrivelling at the base and the gradual destruction of the leaf- 
tissue, thus destroying the ornamental value of the plant. The decayed 
tissue of the upper surface of the leaf is found to contain large numbers of 
acervuH of a Colhtotnchum, described by T. Ferraris and the writer as a 
new species under the name of C. eJmnaeropis. 

112 ~ Byli^-hack of Kg Trees In the Sorrento Peninsula, Italy. —• ^avastano, e., 

in R. Stamom spenmeniafs M AgnmicoUura e FmtticoUura in Acireale, Bolldtino 

No. 16, pp. 1-3. Adreale, 1914. 

Thfe disease was observed for the first time in 1913 in the Sorrento 
peninsula. It is characterised by a wilting of the branches and by scorched 
spots on the leaves: the former eventually dry up, while the latter 
become detached and fall; the disease develops rapidly and is not preceded 
by chlorosis. It occurs in two phases: the &st in spring, when it causes 
rapid withering of the young branches, which appear scorched; the othet 
in autumn, when it develops slowly and attacks the leaves more than the 
branches; fruits on the affected branches wither up. 
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The fruits on diseased trees do not attain complete maturity and are 
less sweet and more delicate, so that they readily get bruised and blacken 
on drying. 

It has not yet been possible to determine if the disease is one which 
was formerly of rare occurrence in the peninsula and has no^v increased, 
or if it has been introduced. According to some, it has onl^ appeared 
during recent years. At present it does not appear to be very wide¬ 
spread, but it may easily become so, since the writer’s experiments have 
demonstrated that it is of bacterial origin. It has not yet been possible 
to determine if this disease is identical with that studied by Comes (gum- 
mosis of figs) and later by Cavara and Petri (bacteriosis of figs). 

The disease begins at the tips of the new spring shoots, and after 
destroying them enters the branches on which they are borne. Possibly 
inoculation is effected by some insect, as in the case of the bacterial pear 
blight ” (i)in America. The disease spreads only slowly from the leaves to the 
twigs through the petioles ; but thence it goes on from branch to branch 
wnthin the tissues of the tree until after a certain number of years the 
whole tree dies from exhaustion. 

Results of trials on control begun in September 1913 show that cutting- 
out of affected twigs and branches effects a considerable reduction in 
the disease ; this pruning is best done during the growing season, and prefer- 
abl}^ in both spring and autumn ; in winter it is not so easy to recognise 
the diseased branches. Leaves showing the scorched spots should also 
be removed. 

113 - Peridertnium cedri injurious to Deodars (Cedrus deodars^ in 

India. — Troup, R. S., in The Indian Forester^ Vol. XE, No. 10, pp. 469-472, 

plate 14, Allahabad, 1914. 

In 1912 the writer obser\’ed that Peridermiim udri Barclay, the fun¬ 
gus causing witches’ brooms ” on deodars, which was supposed to be 
harmless but was little known and rarely recognised, was not so harmless 
as generally believed. The observation was based on one or two cases 
in the Jaunsar, where the damage caused by this fungus was not alto¬ 
gether insignificant. Fuxtber observations made duiing a recent tour 
in the Himalayas of the Punjab convinced the writer that the fungus is 
more widely spread and more serious than previously supposed. 

The most badly affected locality noted is situated in the valley of the 
Beas, at Monali, district of Kulu. In the pure deodar plantations estab¬ 
lished in 1S75 and covering an area of about 189 acres, large num¬ 
bers of trees died over a series of years. This mortality was generally 
attributed to fungus attack, though the presence of a fungus had not 
been proved, and also for a time to bad drainage. The writer visited 
these plantations in May 1914 and succeeded in finding that P. cedfi 
was the cause of the damage. 

The diseased trees have a characteristic appearance as follows: the 
foliage begins to thin out below the leader, and the twigs and branches die; 


{Ed,). 


(i) See B. Oct. 1914, No. 952, 
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the leader survives for a time but eventually succumbs. The disease may 
spread and destroy the whole tree. If a diseased tree is felled and examined 
about May, the new leaves are found to be curled and covered with yel¬ 
low spots containing the fructifications of the fimgus. 

The plantations at Monali are situated on level ground in a rather damp 
valley about 6000 feet, under conditions undoubtedly favourable to the 
spread of the parasite. Many of the wild trees m the neighbourhood 
are seriously damaged and the disease occurs in the natural forests on 
the hill slopes above the valley. Hundreds of diseased trees have 
already been cut down; many others are d^dng and 80 per cent of 
those surviving are already visibly infected. 

When once the disease is well established in a plantation it is 
practically impossible to deal with it. Cutting down the diseased trees 
checks it to some extent, but it spreads very readily, and unless it is 
detected before it gets a hold, there is little chance of exterminating it. 
The cutting out and destruction by burning of the diseased parts on the 
fi.rst appearance of the disease is easy to carry out, since it is not difficult 
to recognise the disease. The most suitable time for the cutting is in 
May, when the diseased leaves are visible. As a means of prevention 
against the spread of the disease, plantations should not be established 
in wet valleys, and other suitable species should be planted with the 
deodars. 

With regard to the distribution of the fungus, the writer has found it 
in all the deodar zones that he has visited, namely: Jaunsar (fairly 
widesx->read),Kuiu (very widespread in the valley as well as on the hill¬ 
sides), Bashahr, Nogli Range (rather widespread), Simla Hills (several 
cases along the Simla-Xarkanda road). 

It would be interesting to know if the fungus occurs also in the dry 
zones planted with deodars, as in the Upper Sutlej Valley, and also in 
Chambxa, Hazara and Kashmir. 

114 " Trentepohiia anuolaia, aa Al^ living on the Roofe and Stumps of 

Conifers in Moravla5 Austria* PrAt, Silvesxr, in Osterreicliische botamsche 

Z^Usciififta Year Xo. 9-10, pp. 420-421, Vienna, 1914. 

The article gives a morphological description of minulata 

Brand (Chlorophyceae), found in 1912 on the roots of conifers near 
Trebitsch, and also in the beginning of September 1913 on a stump in 
the same neighbourhood. 

This alga appears to find the most suitable conditions for develop¬ 
ment on stumps, though it also occurs frequently on the roots. 
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WEEDS AND PARASITIC FLOWERING PLANTS. 

115 - The Germinating Power of the Seeds of Cascata trifoHi in FarmyaM 

Manure, Liquid Manure and Soil (i). — a., in Lj SiazcOriz ^pe,i,ie> 

tall Ml.ont, Vol. XEVII, Part 9-10, pp. 733'75i. Modena, 1914, 

Expei'jnerls during 1911 to 1913 hcve shewn that the seeds of 

Ciisciita irijolii ^ose their germinating pewer to a considerable extent after 
immersion in liquid manure or pure water for a month. When they are 
bmied in soil to a depth of 6 to 8 inches, the germinating power improves 
during the first months, but after three months it diminishes much more 
rapidly than in the case of seeds stored in a dry place. 

In well made ma’iure the seeds mostly lose their germinating x^ower 
after the fii'st month, ever, when only slightly buried in the heap; ir 
certain cases, however, a ‘^mall percentage retain their vitality Well 
made farmyard manure is therefore not considered to be a read3^ means 
of spreading and other species of dodder, as has been believed, 
though it must not be excluded as a means of infection. 

116 - Mixtures for the Destruction of Weeds. — caivELni, e., in VindusMa cUimca, 
mmerana c mtiallvtg^ca, Year I, No. 15,pp. 410-411 (409-413). Ttirm, Novonberio, 1914. 

In treating of the so-called plant poisons, the writer deals with the 
various methods for the destruction of weeds. 

Many American farmers use a 5 per cent solution of copper sulphate 
or a 15 per cent solution of ferrous sulphate to destroy weeds growing with 
cereals ; a single spra3mig destro3rs most of the weeds in a few days, without 
any damage to the crop. 

In tropical countries, where the luxuriant growth renders the upkeep 
of railways particularly costty, resort is had to arsenical mixtures to keep 
the tracks free from weeds. A liquid of this type used by a South American 
Railway Company consists of: white arsenic 72 gms,, caustic soda 15.5 gms., 
phenolphthalem sufficient to give an intense coloration, w'ater to make up 
to ICO cc. This solution diluted i in 10 is sprayed over the whole width 
of the track by means of special trucks attached to the end of goeds trains, 
at the rate of about i quart per square yard. During the first year it is 
repeated every three months, then every six months. The Columbia 
and Ecuador Railways have adopted a liquid composed of equal volumes 
of a 17 per cent solution of nitrate of soda and a 20 per cent solution of 
arsenious acid. 

In Europe this treatment is only required on roads paved with cobbles 
and on 'walks in gardens and parks. The writer has experimented in such 
places with sodium sulphide; though dearer, this is more practicable near 
habitations. Sodium stilphide has also been snggested for the sterilisation 
of soil before sowing. This method was then adof>ted in the United States, 
using the cheaper barium or calcium sulphide in place of the sodium sul- 

(x) See ajso B. Jau. 1914, No Si. (Ei.). 
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phide. Considerable quantities of the sulphides of the alkaline earths are 
in common use in the United States for destroying noxious weeds in the soil. 

In a recent patent by I/. Cheeseman {U. S. A., No. 1076 818, Oct, 20, 
1913), the sterilisation of the soil is effected by means of a mixture of 
barium sulphide and quicklime. A patent by Bellanger (France, No. 433 159, 
Aug. 10, Oct. 26, Dec. 17, 1911) comprises a mixture of barium sulphide 
(25 parts), barium aluminate (50 parts), barium chloride (25 parts). An¬ 
other patent (U. S. A., No. 1070 808, Aug. 19, 1913) proposes the treatment 
of the furrow slices with a mixture of anthracene oil and humus. 

A fertilising and fungicidal powder patented by Fontaine (France, 
No. 433 127, Nov. 21, 1910, Nov. 4, 1911, Jan. 15, 1912) has the following 
composition: flowers of sulphur 6 parts, potassium chloride 5, superphos¬ 
phate 5, quicklime 55, sulphate of iron 20, water sufficient to slake the lime. 
Another mixture with the same object was patented by Dokkenwaden 
(France, No. 389 729, April 29, July 7, Sept, ic, 1908) and consisted of 
45? lbs. of saturated solution of sodium nitrate, 22 lbs. of potassium chloride 
v,ith 72 tons of absorbant matter (wood pulp, etc.) or else 880 lbs. of super¬ 
phosphate with 116 tons of marl, the whole mixed with raw petroleum or 
phenol at the rate of 44 lbs. per ton. There is also a powder devised by Ma- 
theron (France, No. 336 117, Oct. 29, 1903, Feb. 29,1904) for the destruc¬ 
tion of weeds, consisting of a mixture of copper sulphate and ferric chlor¬ 
ide, with a salt of salicylic acid ; ifc is used in solution of 20 to 30 lbs. per - 
100 gallons, at the rate of about 90 gallons per acre. 

117 - Observations on the Use of Kainit in the Destruction of Weeds. —v^stersJ. 

{Esperimuits and assistance by Remv, Th. — Communication of the Royal Agricultural 

Academy of Bonn-Poppelsdorf, Institute of Agriculture and Cop Production), in 

Landvini>i.latthchi. JahfOucher, Vol. XI,VI, Part 4, pp. 627-657, figs. 14-17. Berlin, 1914. 

The first experiments to test the value of potash manures in the destruc¬ 
tion of weeds were carried out ten years ago. The results were very con¬ 
tradictory and generally compared unfavourably with those obtained with 
sulphate cf iron. However, these experiments are worthy of repetition, 
owing to the greater cost of sulphate of iron and to its injurious action, 
whilst potash manures have a beneficial secondary effect. The present 
researches carried out in three series in the Rhine province and the comments— 
on the observations of other workers establish conditions imder which 
weeds can be destroyed by means of kainit. 

The conclusions arrived at are as follows: 

1. It is most important to apply it in sufficient quantities. The 
minimum application is 10 or ii cwt, per acre, and it should be increased 
in proportion to the growth of the weeds up to a maximum of about 16 cwt. 
per acre. If success is obtains with smaller quantities it is probably due 
to particularly favourable conditions. 

2. Success can only be obtained when the kainit is spread on plants 
very wet with dew or rain, and its application should be followed by a 
fine day, but not by drought. Misty weather prolongs the period necessary 
for the destruction of the weeds, but does not interfere with the final success 
of the treatment 
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3. The e 5 ect of the kainit is more intense if the soil is dry or frozen, 
since its plasmolytic action is increased by the absorption of water from the 
soil. This treatment should, however, not be applied to winter cereals 
during frost or when the soil is frozen to any depth, as the crop may be 
damaged as well as the weeds. 

4. The effect of the kainit is increased by grinding finely and by 
uniform distribution. 

5. The weeds should not be too large, as the effect is greater the 
earlier the kainit is applied. 

6. Kainit does not destroy all weeds. Complete obser\^ations are 
not yet available, but the followmg conclusions can be made : 


a} Weeds very sensitive to kainit are: charlock {Brasstca arvenstsj, ranch {Raphanus 
raphanistrum)t black bindweed {Polygonum conmlvuhis^t Anthenm arve}isis, Veronica agresns, 
duckweed [Stcllaria media), nettle {Urtica sp.), groundsel {Senecio vulgans), cornflower 
\CenUtrca cyanus). 

b) Sloderately susceptible: Arabis perfoliata, redshank {Polygonum persicana), sptirrey 
[SpergHU ancnsis). 

c) Slightly susceptible: Atnplc': hoHe^isis, sowthistle {Sonchus sp.), famitory {Fuimna 
olficinahs}. 

The spedes in the diflerent groups are placed as nearly as possible in the order of 
their susceptibility to kainit. 

7. Top-dressing with kainit has a temporary clogging effect on the 
surface layer of heavy soils, but this effect soon disappears when the soil 
receives a sufficient dressing of lime. In this case the unfavourable phys¬ 
ical effects of the kainit on the soil are of little practical significance. 

8. There is little doubt that the potash in the kainit exerts its full 
effect when applied as a top-dressing. If it is not directly available to the 
existing crop it will be of value to the succeeding crop or go to enrich the 
soil in potash. 

9. It appears that kainit of camaUitic origin is preferable to that 
from sylvine. 

10- Our cereals mostly stand top-dressings of kainit very well. Bar¬ 
ley appears to be most susceptible, but even in this case the damage pro¬ 
duced by a dressing of i ton per acre is only transient. In these experiments 
no permanent damage due to kainit was recorded. More often the 
final effect was obviously favourable when the manure had done its work 
as a weed killer. Ptilse crops appear to be generally susceptible to top- 
dressings of kainit. With root crops kainit is not used, as the weeds are 
dealt with by hoeing. 

X I. The expenses incurred in using kainit as a weed-killer are relatively 
insignificant. They include the increase due to finer grinding, which is 
234 ^ per cwt., and the cost of distribution, which amounts to 35 per acre 
for a dressing of about ii cwt. Other expenses are not included, since the 
potash takes the place of fertiliser and the cost of distributing is saved for 
another season. The application of potash in quantities necessary for 
the destruction of weeds exceeds by X35 to 225 lbs. per acre the annual 
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requirements of the crops, but this cannot be regarded as bad economy 
since the excess of potash enriches the soil to the advantage of all other 
crops. 

12. Xatiirahy kainit cannot be compared with hoeing in its effects 
on weeds. Hoeing has an influence on the soil texture, so that it cannot 
be replaced by either spreading or spraying treatments, which should only 
be used when the hoeing of cereals is absolutely impossible. 

13. Other manure salts may also be used as weed killers, but kainit 
combines in a special manner the necessary properties for the destruction 
of weeds as follows: a) unlike 40 pet cent potash salts and nitrate of 
soda, kainit has no permanent injurious effects in large quantities; the 
temporary excess of potash is available for the succeeding crop, or goes 
to increase the capital of potash in the soil; 5) the principal constituents 
of kamit are readily soluble, and, except in the case of magnesium chloride, 
their low molecular weight increases their plasmolytic effect; c) under 
normal conditions the hygroscopicity of the kainit is suiSSicient to effect 
its solution, but does not interfere with its being reduced to powder or 
with the keeping-properties of the powdered salt; ^ in appl^ring the neces¬ 
sary quantities the poisonous effects of the secondary constituents of 
kainit are not strong enough to cause permanent damage to cereals. 
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118 - Orthoptera of Setubai, Portugal. — Cordeiro, V. a., in Brotem, Sene Zoolo- 
gm, Vol. Xn, Part ni, pp. 209-214. Braga, 1914. 

The following are included among the 48 species enumerated by the 
writer : Forfkula auricidaria D. C' bichas-cadellas ”, abundant); Phyllo- 
iromia gmnanica E. (abundant); Stemhothrus Charp, and S. pulvi- 
nafiis Fisch.; Pachyiilus dardcus If. (common); Oedipoda coerulescem L. 
(common); Acridium mgypimm L. (very frequent); Cdoptenus iidkm 
It, (very frequent); Phaneroptera qmdriptmciaia Bnmn. (on vine); lo- 
cmta viridissima D*; Decticus alMfrons Fabr,; OecafUhm pellmens Scop.; 
Gryllus campestris D. and G. bimacidatm Be G.; GryUotdpa vulgaris Eatr. 
(Imown commonly as ralo ”, very frequent and injurious) (i). 

ng - ApMfles of Poitigal (s). — Tavares, J. a, in BroUria, SeHe Zoohgica, Vol. XII, 
Part m, pp. 177-1931 3 ^- 8 * Btaga, 1914. 

Following his own and previous work, the writer catalogues 89 species 
of aphis, commonly known in Portugal under the name of “ piolhos das 
plantas and pulg6es”. The majority of them give rise to gaUs on crops 
or other u^ful plants, 


(1) See atso B. Oet. 1^14, Xf>. o; . 

(3) See jilflo B. ^ffarch 191.:, Xo. 5’'6: V. 19x3, u. 3. 


{EA.) 

(Ed.), 
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120 - The Lepidoptera of Serra de Gerez, Portugal — mendes, catullo, in Broteria, 

Serie Zoologica, VoJ. XII, Part III, pp. 204-208, Braga, 1914. 

In this list of 73 species, the following axe more or less injurious: Pieris 
fapae ly. {common and abundant); P. napi h. (abundant); Lepiidia si- 
napis ly. (very abundant); Limenitis Camilla Schiff.; Pyrameis cardni ly. (i); 
Polygonia C-alhmi'h.', Callophys nibi'L,. (common); Lymanirianwiiackalt, 
(a single specimen); L dispar L.; Lasiocampa querciis b. (one female); 
L trifolWEiS-p. \Macr0thylaciarubil4. (abundant); .4 grosstdariaiah. 

121 - Relation of Variation in the Number of Larval Stages to Sex Development 
in the Gipsy Moth (Porthetria dispar), — Mosher, f. h., and Webber, r. t., 
in Journal of Economic Entomology, Vol. 7 j No. 5, pp. 368-373. Concord, N H., 
October 1914. 

In the course of experiments on the feeding of larvae of Porthetria dispar 
on various plants, carried out at the Gipsy Moth I/aboratory (Melrose High¬ 
lands, Mass.), it was found that all larvae which pupated in the fifth stage 
produced male moths, while those having a sixth stage developed females. 
As the head is distinctly larger in the sixth than in the fifth stage, it is 
possible to control the question on pupae in the open in those cases in which 
the larval skin with head attached remains in the silk of the cocoon: exam¬ 
ination of a number of such pupae in Massachusetts and New Hampshire 
gave no exceptions to the lyaboratory observation. 

A similar difierence in number of stages according to sex had been re¬ 
corded by various observers for several species of the genus Orgyia. 

The writers point out that the gipsy moth has modified some of its 
habits since the early years of its naturalisation in the United States: it 
now rarely lays its eggs on Berberis sp., which used to be a favorite plant; 
it is far more susceptible to disease than formerly; the average number of 
eggs laid by a female is smaller (except in newly infested territory), and 
full-grown larvae are rarely as large as those recorded sixteen or seventeen 
years ago. It may be that the number of moults has also changed, as 
Prof. Perkalb reported in 1896 a variation from 4 to 6 for females and from 
4 to 5 for males. 

132 - New Genera and Species of Entomophagous Fungi — thaxter, roiand, in 
The BotanUd Gazette, Vol. VUI, No. 3» PR- 235 - 253 > plates XVI-XIX. Chicago, 
nimOis, 1914. 

The following new genera and species of entomophagous fungi are 
described: l) Hormisciim myrmecophikm sp. nov„ on various parts of 
the body of Psetdomyrnm sp. in the basin of the Amazon; 2) Muiogone 
chronioptm gen, et sp. nov., on the under side of the abdomen of Chfom’ 
pterus delioatiiUm Beck., in Kamerun; 3) Mmaria gracilis gen. et sp. nov., 
on the feet and under side of the abdomen of Leucophenga sp., in Kamerun; 
4) M. lonchaemia sp. nov„ on the abdomen, feet and antennae of Loncima 
sp. in Kamerun; 5) arnmta sp. nov. on the legs of Drosophila sp., in 
Sarawak, Bonieo; 6 ) M. repmts, on the wings and abdomen of Cl&siopa 
sp., in Klamerun; 7) Chqniransiopsis dectmhens et sp, nov. on the ttn- 

(i) See also B. Oct* 1913, No. 1224; Nov, 1913, No. 13^8. {Ed.), 
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der side of an undetermined Staphylinid at i^Ialang, Java; 8) C, siipatus 
sp. nov., on the lower side of a Staphylinid allied to Tachimts, in Java; 
9) C. xantltolini sp. nov., on the lower side of the thorax of Xantholinns absi- 
dianu$, at Cambridge, Mass.; 10) Amphoromorpha entofmphila gen. et sp. 
nov., on the bristles of Diockus conicoUis Motsch., on species of two other 
genera of Staphylinidae and also on a species of Lahm (?), at Manila, P. I. 

123 ~ Ufe-Histoiy and Ecology of Tiphist inornaia^ Parasitic on Lachno^ 
sterna Spp. — Wolcott, George N. (Traveiing Entomologist, Porto-Rico Board 
of Agriculture), in Journal of Economic Entomology, Vol. 7, No. 5, pp. 382-3S9. Con¬ 
cord, N- H., October 1914, 

The writer was engaged in Illinois from September 1912 to IsTovem- 
ber 1913 in the collection of cocoons of Tiphia inornata Say (Hjmienoptera, 
Scoliidae) to send to Porto Rico, where it is hoped to establish the species 
to aid in the control of Lachiosterna grubs (i), which are a serious pest of 
sugarcane and other crops. The following observations on the insect 
were made. 

The female Tiphia searches diligently for the Lachnosterniz grubs in 
the ground, and seems to be very successful in finding tham even in fields 
in which they’- are not abundant. She lays only one egg on each grub: 
the ventral surface appears to be the safest position. Incubation of the 
egg and the growth of the maggot up to one-third of its size take se¬ 
veral weeks, but after this growth is completed in two or three days. The 
larva pupates within a pear-shaped cocoon formed inside the cell prepared 
by the dying Lachnostema grub. Pupation may not take place till the 
spring, but early larvae generally pupate at once and the adults soon 
emerge. 

In the Middle West Tiphia inornata is undoubtedly the most impor¬ 
tant parasite of Lachmsterm, and may in some cases practically exterminate 
the pest over limited areas. The adult females are not strong filers and in 
cases in which Lachnasietm is rare they may die without finding hosts 
. in which to oviposit. Tiphia is subject to a fungus disease (produced by 
Isaria sp.), and is parasitized by Exoprosopa fascipennis Say (Bombyli- 
idae) and a beetle (Rhipiphoridae). It appears, however, that lack of host 
grubs is the most important check. 

124 - Hypambiys aJbepictas and Zemllia pexops. Parasites of Nemaius 
ericksonii, in England.- —Wardle, K.* a., in The journal of Economic 

Vol. 9* 3, pp. 85-164, I fig., plates IV-VT. London, 1914. 

Researches carried out in 19x3 in Cumberland on the means of con¬ 
trolling the large larch sawfly {Nemaius erichsonii Htg.) (2) have shown a 
great reduction in the percentage of Mesoletus tmtkredinis Morley, the well- 
known ichneumon parasite which was so abundant during previous years. 

This diminution of the parasite did not always correspond with a 
diminution of the sawfiy, but was accompanied by the appearance 

Cl) See B. Sept 1914, No. 864. 

' ; {2);'see B. Eeb, 1911, No. 666: 
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of relatively large numbers of individuals of two other parasites not 
previously recorded, viz. Eypamhlys alhopid'ts Grav. and Zcnillio pnops 
B. et B. 

Eypamhlys is an ichneumon closely allied to and has corre¬ 

sponding stages of development, though it reaches the adult stage seve¬ 
ral days before; it hibernates in the Erst larval stage. Zenillia is a Ta- 
chinid and is probably the parasite cited at diEerent periods from 1910 
on under the names of Em^isic crinita E. uLcns and E. dvhia; unlike 
other Tachinids it hibernates in the last larval stage; it pupates in the co¬ 
coon of the sawfly and the adult emerges almost at the same time as its 
host. 

Since Zeiiillia appears to predominate at the expense of the ichneu¬ 
mon parasites, it is important that future researches should be directed 
towards the question of the respective value of the different parasites in 
the control of Xemains e} khsotiii* 

125 - The Food of Nestling Sparrows {Passer £fo/Hesf/c0s). — CoLLiNaE, Walter 

E., in Thd Journal of the Board of Agricuim/e, Vol. XSI, Ko. 7, pp. 618-623. London, 

October 1914. 

During the years 1913 and 1914 the writer examined the stomach- 
contents of 287 nestling sparrows (139 in 1913 and 148 in 1914). Some of 
these were from fruit-growing districts (98 in 1913 and 102 in 1914) 
and the rest from suburban districts (41 in 1913 and 46 in 1914). Where 
possible the material was examined fresh, but in some cases it was preserved 
in alcohol. 

The results are given in detail according to districts and dates, and are 
also summarised. It appears that one hundred nesthng sparrows require 
nearly 2000 insects per day in fruit-growing districts and about athirdof this 
quantity in suburban districts; except for a few spiders and earthworms, the 
whole of their food consists of injurious insects. 

It seems probable that during the whole of the nesting-period the parent 
birds are eating food similar to that fed to the young. 

In spite ot all that has been written with reference to the depredations 
of the house sparrow, we do not yet possess that completeness of knowledge 
which would justify us in condemning it as a species that should be extermin¬ 
ated. That it is hx too plentiful no one doubts, but seeing that practic¬ 
ally all modern houses provide numerous safe nesting-places for it, this 
is scarcely surprising. The writer is of opinion that if this species were 
considerably reduced in numbers, the good that it would do would probably 
more than compensate for the harm, especially in fruit-growing districts. 

126 - Injury to Track Crops by Spring-tails (Smynihuras sp*). Fink, d. E/ 

{Entomobgical Assistant, Bureau of Entomology, XT, S. Dept. Agr.) in Journal 0. 

Economic Eniomlogyt Vol. 7, No. 5, pp, 400-401, plate ii. Concord, N. H., October 1914 

In 1913 and 1914 spring-tails were found injuring seedlings of many 
plants in Virginia; they have been determined as a species of Smyfihwm 
(Collembola), not 5 . hottensis. In general small irregular holes axe eaten in 
the cotyledons. In one case in which the spring-tails occurred on potatoes, 
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they were found to feed on the eggs of the Colorado beetle {Leptinotarsa 
xo4ineala) as well as on the potato leaves. The species has been observed 
to feed on: lettuce, spinach, turnip, potato, tomato, cauliflower, cucum¬ 
ber and peas. In some cases cucumber seedlings have been completely de¬ 
stroyed ; for these plants arsenite of zinc at 2 lbs. to 50 gallons of water 
was found successful in pre^^enting damage. 

127 Rhag'oletjs pomoneHa attacking Blueberries in Maine. — woods, Wil¬ 
liam C., in Journal *.f Econctnrx Enttmolo^y, Vol. 7, Xo. 5, pp. 398-400. Concord, 
N. H., October 1914. 

In 1913 the ]Maine Agricultural Experiment Station received reports 
of a maggot infesting blueberries [Vaccinnmi spp.), which cover an area 
of some 250 000 acres in Washington County, giving rise to a considerable 
canning industry. 

An adult bred from one of these larvae has been determined as Rha’ 
goktis pomondlu Walsh. (Tiy^petidae), known as the apple ma^ot. Other 
specimens caught among the bluel^xries were smaller than those from 
apples. 

12S — Fruit-Flies from Southern India ii). — bezzi, h., m Bulletin of Entomoiogice^ 
Reseatch, Vol. V, Part 2, pp, 153-164. Eoadon, 1914. 

A systematic description of two new fruit-flies, viz ,: Bacirocera (Chae- 
todacus) bipustiilata, found in Mysore {March-April 1913), and AIonacrosHchus 
cmbrmiformis, from Yerkaud, Shevaroy Hills (April-Ma^^ 

The following are also mentioned : a} Leptoxyda longisiyla Wied., found 
at Coimbatore (October 19^3) ; the specimens examined cor¬ 

respond to those found in Eritrea, in the Eastern Soudan (Casala) and in 
Senegal; the species has evidently been imported from tropical Africa with 
its host plant iCeMropis pyocera) ; b) Dacim byevistylus Bezzi, observed on 
melons at Siddhout, Cuddapale (April 1910); an African species very 
injurious to melons; this is the first record of its presence in India. 

129 - Cimodipiosis ocuiiperda Injurious to Kewly-budded Rose, Apple and 

Plum in BnglandL — Prver, J. C. B. {Entoniotogist to the Boaxd of Agriculture) 
in The Jmtrmil of the Board of Agriculture, Vol. XXI, No. 7, pp. 636-637. London, 
October 1914. 

During the past two years considerable damage has been done to recently 
budded rose, apple and plum stocks by a small maggot; the buds die, 
after becoming partly welded to the stock, and on examination 
bright-red. maggots are found below the bud or under the bark of the stock 
at the point of incision. The insect has been provisionally identified as 
CUmdiflosis ocitliperda Riibs., belonging to the Cecidomyidae. These 
specimens came from Suffolk and Essex; it had previously been recorded 
in Herefordshire and Surrey under the name of the red bud borer 
(Theobald). Some growers seem to have known it for several yedrs, but 
it is not known whether it is a native of Britain. C, omitifarda was first 


(i) See also B, Feb. 1914, No. 190. 
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described in Germany, but does not appear to have been noticed elsewhere 
until 1913 {Angers, France), 

As a means of protection against this pest, it is recomended to replace 
the raphia fibre for binding the buds by wool previously dipped in tur¬ 
pentine mixed with a little linseed oil and naphthalene, the threads to be 
dried before use. The most obvious means of preventing attack is hj 
complete protection of the wound, and for this purpose grafting wax seems 
suitable. 

130 - Species of Promecotheca and Bronthispa injurious to Coconut Trees 

in Australasia, (i) Froggatt, Walter W., in Bulletin of Entomological Research, 

VoL V, Part 2, pp. 149-153. Eondon, 191^ 

The ever-increasing demand for copra has resulted in an enormous in¬ 
crease during the last ten 3^ears in the area under coconuts in the Solomon 
Islands, T^ew Britain, Papua, the Samoa Islands and the New Hebrides. 
Vast areas of virgin forests have been felled to give place to coconut planta¬ 
tions, The changes due to cultivation and the increase in number of palms 
have probably favoured the development of insect pests to a considerable 
extent. 

Several beetles belonging to the genera Promecotheca and Bronthispa 
(fam. Hispidae) cause serious damage to coconuts in various parts of Austral¬ 
asia by feeding on the leaves in both larval and adult stages. In addition 
to the damage due to the mining of the insect in the leaves, the damaged 
leaves become centres of infection for fungoid diseases which are so wide¬ 
spread in the tropics. The leaf decays from the edges towards the midrib, 
which turns brown and decomposes at the point of junction with the stem 
and finalty falls. The fruits, increasing in size without the support of the 
leaves, become detached under their own weight and fall w^hile still green 
and unsaleable. Thus, the attacks of these beetles reduce the yield of 
nuts in proportion to their iinmaturit5’ before the leaves are destroj^ed. In 
the year following the attack of the pest, the palms, having lost their lo'wer 
leaves, require to produce new foliage before the next flowering period. The 
yield is therefore considerably reduced and very often the tree does not 
recover its former vigour for another year. The palm may succumb to 
the attacks of the pest, but owing to its powers of resistance this does not 
occur provided the terminal bud remains undamaged, unless the attack 
is followed by a long drought or other abnormal conditions. 

The species enumerated by the writer are as follows: 

1. PrantecrMeca opacicollis Gerst. (New Hebrides Coconut Hispid)» 
known amongst planters as blight, fly or coconut beetle. This species has 
been recorded in the New Hebrides for 5 ^ years. About 1905 it was 
recorded for the first time in the northern islands of the archipelago as 
injurious to cultivated palms, and three years ago there was a general 
outbreak of the pest in aU the islands, from Sandwich to Santo. ^ 

2. P. caemimpsnnis Blanchard (Fiji Coconut Hispid). This sped'es 
is only injurious in the Fiji Islands; though of similar Kfe-Hstory and 

(x) See also B. Mafdi 19x3, No. 59$; No. 3764. , , ; 
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habits, it diSeis from the former in not being widespread throughout the 
arcMpeiago. It occurs abundantly in March and April, but is effectively 
controlled by a Hymenopterous parasite in the egg stage as well as in the 
larval and pupal stages. 

3. P. antiqiia Weise (Solomon Is. Coconut Hispid). This beetle 
occurs in the Solomon Islands and has been previously recorded in New 
Britain and in German New Guinea, where it is injurious to the leaves 
the coconut. 

4. P. callosa Baiy (Queensland Coconut Hispid). This species 
found in the Northern Territory of Australia on native coconut palms; 
several specimens have been collected at Cape York (Queensland). 

5. P. varipes Baiy (Port Darwin Coconut Hispid), found at Port 
Darwin. 

6. Bronthispa froggatii Sharp (Leaf-bud Hispa); the larvae of this 
beetle do not mine inside the leaves; but like the adults gnaw the epider¬ 
mis of the opening leaves. Adults, pupae and larvae may be found on the 
same leaf, which on opening shows large blackened areas caused by the 
insects; when seriously damaged, the leaves decay from the tips down¬ 
wards one after another, so that the growth of the palm is seriously affected. 
This beetle, described from specimens collected in New* Britain, has been 
found in large quantities in the Solomon Islands. Its area of distribution is 
still more extensive, as it was found by the writer in 1903 in several places 
in the New Hebrides, where it was common on all young, sickly or damaged 
plants; but no cultivated or healthy palms were attacked here. The chief 
means of controlling the adults and larvae at iSrst was by watering or spray¬ 
ing the leaves with a tobacco and soap wash; the difficulty of this method 
was in seeing that the natives carried out the operation properly. It was 
superseded by the method of collecting the adults and cutting away the 
tips of the i^ested leaves immediately the pest was discovered, and bum- 
ing the cuttings with the eggs and larvae before they were able to damage 
the entire leaf surface. 

X31 - The Laige Poplar Longicom (Saperda carcharias) and the Goat Moth 
{Cossas cossas) injunons to White Poplar {Populas alba) in the Luni- 
giana^ Italy. — Cecconi, Gi&como, in VAlpe: Rivista forestale iUdiana, Series n. 
Year I, No. 11, pp. 351-356, figs. 1-2. Horeace, 1914* 

A poplar plantation at Avenza, near Carrara, of about 25 acres in area 
andconsisting of iS’-year-old white poplars about 50 feet high and 20 inches 
in girth, has been completely invaded by Saperda carcharias L. The numer¬ 
ous galleries bored in the trunk make the wood useless either for thnb^ 
or as material for the cellulose industry. The damage caused by the 
beetle may thus be valued at some £3000. 

Several specimens showing numerous signs of internal galleries were 
cut down and it was found that the upper portion of the damaged tr^nk 
was always mined with rather short gaUeries containing the Longicom 
larva, while the lotrer portions towards the base had longer and more 
extensive galleries with blackened walls, in which were found caterpillars 
of the goat moth {Cossm cosstis L-)- 
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The writer considers that in this case most of the damage was dtie to 
the beetle and that the goat moths attacked the trunks when the tree had 
already been weakened. 

Considering the conditions of the poplar grove, the writer advised 
controlling the attack by immediately cutting down all the trees and using 
the wood without delay. As it was also necessary to change the nature 
of the plantation, at least temporarily, and as in this case the poplars 
were planted alternately with alders, which appeared to be flourishing, 
he also recommended that this tree be replanted in the land occupied by 
the poplars, as at 14 years old alders are of considerable value in the smaller 
timber industries. 


INJURIOUS \nERTEBRATES. 

132 - Experiments on the Destruction of Voles by means of Danysx Virus, in the 

Gironde (i). — B&UGitRE, P. n., in La Vie Agricoleet Rurale^ Year 3, No. 26, pp, 724* 

725. Paras, 1914. 

At the end of June 1912 a plague of voles Was reported on a farm in 
the Fronsadais (Gironde) consisting of about 400 acres, of which about 
230 were under vines and 170 meadows and pasture. The plague assumed 
an alarming character during the latter part of summer after the hay harvest, 
which was a normal one. During the vintage the voles, though very 
abundant, caused no damage to the grapes, but confined their attacks to 
the meadows and prevented an aftermath being harvested. Pasturage was 
equally destroyed so that the cattle refused what little grass remained. 

The hay crop ofi the old meadows was about no tons in 1912 and only 
86 tons in 1913; unless some measures had been taken against the voles, 
there would have been no hay crop at all in the latter year, and it is very 
probable that after the complete destruction of the grass land the pest 
would have devoured the young shoots of the vines. The loss to this farm 
in hay and pasturage was more than & 80, not including the loss due to the 
check to the growth of the new meadows. 

, In midwinter I9i3(ettd of January), which was very wet, Danysz virus 
was tised against the pest. According to data collected by the writer, the 
winter is more suitable than the summer for this work, since, owing to their 
lower vitality due to the unfavourable weather andscarcity of food, the voles 
are in a more receptive condition. 

Coarsely groimd oats were used as bait. Every sack of about no 
lbs, of oats requires 5 bottles of bouillon culture mixed with 3 4 gallons 

of salt water containing 3 oz. of salt, the liquid being gradually mixed with 
the oats spread out on an impervious Bam floor. In practice it is generally 
more convenient to take 5 sacks of oats with the corresponding quantity of 
'bouillon and salt water, the salt being dissolved previously. 

(i) See also B, 1913! Hardi, No, 329; July, No. 897; B. Jau. 1914, No* 89. 
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The oats thus prepared are then spread in small handfuls at random 
over the soil, but not in small quantities at the entrance to the holes and 
passages as is sometimes recommended. However, in this case it was 
spread more abundantly along the mounds and raised parts where the voles^ 
holes were more abundant. 

The total expenses were as follows : 


£ s 

4 400 lbs. cmshed oats, at gs si per sack.18 lO 

75 days' labour at is gi (winter wages). 6 10 


Total . . . £25 o 

(The virus was supplied free by the Pasteur Institute). 

The results obtained were complete and decisive. The activity of the 
voles ceased immediately, and after 7 or 8 days they had entirely disappear¬ 
ed. -After ten days holes were opened at various places on the farm and 
groups of dead voles, sometimes as many as ii, averaging 5 to 6, were 
found. Since then no voles have been seen in either the grassland or the 
vineyards. 'The hay crop of 1913 sufiered from the damage caused up to 
the beginning of February, but after the hay was saved the meadows gave 
excellent pasturage. Similar results were also obtained on neighbouring 
farms treated at the same time. 


AEEREOO RixoO]^, gerente responsahUe,^ 




FIRST PART. 

ORIGINAL ARTICLES 


The Wine>Making industry of California 

by 

Frederic T. Bioebtti, 

Berkeley, California. 


California produced in 1912 about 47 500 000 gallons of wine, of 
which 22491000 gallons were sweet, fortified '*vins de liqueur'*, approxi¬ 
mately half red ofPort” type and half white of '‘Malaga” or “Mar¬ 
sala” type. The remainder consisted of red and white dry wine. The 
brand}” produced was 6 153 000 proof gallons, used principally for forti¬ 
fying the sweet wine. The growth of the industry has been continuous 
since 1857 when the production is stated to have been only 150 000 gallons 
of wine of all kinds and 6000 gallons of brandy. 

Nearly half of this wine is shipped to New York and large quanti¬ 
ties go to New Orleans, Chicago and others of the principal cities of the 
eastern States. About i 000 000 gallons are exported to foreign countries, 
principally Hawaii, Central and South America, Canada. ^lexico and a 
little to various European and Oriental ports. The remainder is consumed 
in the Pacific Coast States. 

There are about 180 000 acres of wine grapes in California, spread 
over 42 of the 58 counties. About half the crop of the 75 000 acres of table- 
grapes and about one-sixth of the crop of the 150 000 acres of raisin-grapes 
are also used in the manufacture of wine, more particularly of sweet wine 
and brandy. This ofiers a valuable output for the table grapes which cannot 
be shipped owing to defective shipping qualities or over-production and 
for raisin grapes which ripen too late for drying. 

The great bulk of the dry wine is made in the coast region, princi¬ 
pally Napa, Sonoma and other counties bordering on the Bay of San Fran* 
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cisco; this region produces most of the fine wines. Other large centers 
of production are the San Gabriei Valley in Southern California and San 
Joaquin County in Central California, where “ bulk wines are the princi¬ 
pal output. Sweet wines are made throughout the great interior valley from 
Tehama County on the north to Kern County on the south, the chief centers 
of production being Sacramento, Stockton and Fresno. In the dry-wine 
districts the grapes are grown principally on slopes and rolling hiHs; in 
the sweet-wine districts, on rich valley soil. 

California produces four or five times as much wine as all the rest 
of the United States and owes its preeminence in this respect to its climate. 
This climate is characterized by a cool wet winter and a warm dr^” summer. 
Most of the rain occurs in December, January and Februarj^ and from 
June to September practically none falls. These are ideal conditions for 
growing varieties of Vitis vinifera, or European grapes, none of which 
can be grown commercially elsewhere in the United States owing to severe 
winter frosts which often kill the vines and to moist warm summers which 
prevent the control of fungous diseases. 

The only serious fungous trouble of the vine in Califorxiia is the Oidium, 
which is usually controlled easily by means of sulfur. Insect pests are 
occasionally harmfuL The phylloxera has destroyed the vineyards in a 
few of the older districts, but they have been replaced by vines grafted 
on re^stant stock. The progress of this pest is remarkably slow : in 35 
years it has destroyed only about 75 000 acres and the greater part of 
the vineyards are still free. 

All varieties of European and Asiatic grapes do well in California. 
The wine grapes of the north of Europe are at home in the cooler coast 
counties and those of the south in the warmer ones and in the interior. The 
Zinf andd, a vine of unknown origin, is the chief red grape, but many others 
are grown in large quantities. The principal among the red ate Petite 
Sirah, Carignane and Alicante Henri Bouschet, and among the white 
Semillon, Colombar, Burger, Palomino and Rieslmg. 

The crops, being subjected to few uncertainties of weather or para¬ 
sites, axe very regular in both quantity and quality. In spite of much 
defective work, owing to the lack of exparience of a large part of the grow¬ 
ers, the crops are on the averse as large as in the best European grape- 
growing regions. The prices are not high, but a family can make a good 
living on twenty acres of wine grapes and do most of the work. The con¬ 
ditions and surroundings, especially in the dry* wine districts, are very 
healthful and agreeable. 

Formerly most of the wine was made in small cellars each on its own 
vineyard. At present much of the best wine is still made in this way. 
There is, however, a strong tendency to separate the business of growing 
grapes from that of making wine, especially in the sweet and bulk, wine 
districts. Many large, central wineries have been established which work 
up the grapes for the neighborhood. These wineries often have no vine¬ 
yard or only a small one necessary to comply with regulations of the 
, lidemal Revenue. Most of these wineries belong to wine-making com- 
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panies. though a lew of them are established cooperative!}" by the grape 
growers. 

The peculiar dihiculties of wine-making encountered in all hot regions 
occur in the warmer parts of California, These are gradually being over¬ 
come by the use of modern improved methods. The region imme¬ 
diately "bordering the Bay of San Francisco is specially favorable to 
wine-making, owing to its regularly cool and even climate. This region 
is not adapted to grape growing but much wine is made there from 
grapes shipped from the w’arm interior. 

The methods of wine-making in use var}/ according to the kind of 
wine and the scale of operations. There is still a little w'ine made by the 
most primitive methods in small wineries scattered over the State; most 
of this is used for local consumption. 

There are several wineries making over i ooo ooo gallons per year 
and many making half this quantity. In these cases, very powerful and 
efficient machinery is employed. Methods are not quite uniform, but 
the following are topical. 

The grapes, arriving by train or wagon, are thrown on to inclined ce¬ 
ment platforms from vvhich they are taken by a continuous belt carrier to 
a crusher and stemmer. The largest of these handle several hundred tons 
a day. The crushed grapes, falling into a cement pit, are forced by means 
of a special "'grape pump*' through a 4-inch pipe to the fermenting vats. 
These vats, made of redwood, are open and hold from 2000 to 7000 gallons. 
The grapes are '‘sulfited” at the crusher with potassium metabisul&te 
and after a lapse of 6-12 hours a starter (often of pure y^east) is thoroughly 
mixed with the grapes by pumping over. “ Foulageb}^ hand or 
by means of powerful pumps is piactised about twdee a day. The 
wine is dawn off and the pomace pressed as soon as the the required color 
and tannin are obtained. Cooling machines are used in a f-.w wineries 
and are becoming more common every season. The common wine is 
stored in large redwood vats of from 5000 to 10 ooo gallons or larger, and 
is racked once or twice before it is sold. 

In smaller cellars, where fine wines are made, the general plan of opera¬ 
tion is similar, but the fermenting and storage vats and casks are smaller 
and often of oak. Much of the wine is also aged in cool cdlaxs before sale. 

In general, wines resembling nearly aU European types are made. In 
the cooler parts of the northern coast ranges, wines resembling those of 
the Rhine and Burgundy are made from Riesling and Pinot. In somewhat 
warmer localities, wines similar in type to those of Gironde, Sautemes 
and Piedmont are made from Cabernet, Semilion and Baxbera. Bulk 
and common wines similar to those of Algeria are made in the warmer 
valleys from Zinfandel, Carignane, Mataro and Bouschet. 

The general prospect for the future of the wme-making industry' of 
California is encouraging. There is an ever-increasing market for the 
wine both in the United States and abroad. The production is limited 
only by the demand. Suitable land exists in abundance and California 
cordd produce as much wine as France. 
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Attempts are being made to include wine in legislation proposed for 
the prohibition of alcoholic beverages, but the well-known temperance of 
wine-drinking poptilations and the value of this industry' to California 
win probably defeat these attempts. 


The Principal and Most Recent Applications of Bacteriology 
to the Dairy Industry 

by 

Dr, Giuseppe F-vscetti, 


Professor in the Royal College of Animal Husbandry and Cheese-inaktng at Reggio Emilia^ 
and Lecturer at the Royal Universtty of Pisa, 


The dairy industry is eminently an industry of fermentations, and ail 
those who have practised it from the remotest times, in the depeest ignor¬ 
ance of the existence of micro-organisms, have carried out without being 
aware of it ferment cultures in milk, cream and cheese : in milk by allow¬ 
ing it to acidify and to become efiervescent in order to use it as a thera¬ 
peutic beverage; in cream by allowing it to stand a length of time with the 
object of obtaining more savoury butter; and in cheese when ripening by 
the moderate and continued action of the ferments enclosed in the curd» 
with the result that a better flavoured and more stimulating and nutri¬ 
tious product is obtained. 

But this multiform activity in the foods prepared from milk was due 
to spontaneous uncontrolled fermentations, which could only yield products 
lacking in uniformity and frequently lead to industrial failures. And 
such were the results of the milk industry until, with the discovery of the 
micro-organic world, the full importance of fermentations in dairying 
was recognized and gradually the science of the microbiology of milk"was^~ 
built up. This science has rendered dmrying the greatest assistance in 
proportion to its progress, which, however, could not be rapid on account 
of the great number of micro-organisms that Eve in milk and its products, 
and of the complexity of their composition. 

Thus at first the dairy industry began to make use of fermentative 
liquids obtained by the spontaneous fermentation of milk or whey,, 
then of some sdect^ ferments introduced into raw milk and at last of mix- 
ttires of several selected ferments added to pasteurised milk. 

Such is the work accomplished by bacteriological investigation in the 
domain of the milk industry during Ettle more than a decade. A good 
many problems still remain to be solved, retarding and limiting the spread 
of the most solidly established facts already acquired to science. 

The present paper is a review of the most important studies on milk 
bacteriology and of their most recent applications. It deals chiefly* with 
the preparation of the special fermented tmlks so much used at presentin 
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therapeutics, xvith the most recent kno>^ ledge concerning the making 
of butter from ripened cieam and with the use of pure starters in the 
production of the best-known cheeses on the international market. 

FeriuExted Mieks. 

Among the well-known fermented milks largely used by ancient popu¬ 
lations in the belief that they made for longevity, and which ate adopted 
now by medical men in the control of the most frequent stomach and in¬ 
testinal troubles and as tonics for debilitated organisms, the following are 
to be mentioned: kefir of the inhabitants of the Caucasus and of the Steppes, 
koumys of the Tartars, mazun of the Armenians, leben of the Eg3^tians, 
gioddi4. of the Sards, and yoghurt of the Bulgarians. 

Scientists have devoted much care to the study of this last preparation, 
supported by the trust placed in its therapeutical properties by so great 
an authority on bacteriology as ]METCHisnE:oFF; they have extracted from 
it its prevalent ferments, of which the> have made pure cultures to be de¬ 
veloped in boiled milk, which is then used as food and medicament. 

Thus of late years the pharmaceutical market has been invaded by 
a number of liquids or powders for the home preparation of Bulgarian milk 
or yoghurt, the essential element of which should be the typical ferment of 
Bulgarian maya or Bacillus bulgancus. 

It was only natural that these preparations, which were launched 
under the most attractive names, should be submitted to the investigation 
of scientific institutions in order to determine their ef&cacy and purity. 
The result was that in a short lime a rich literature on the subject appeared, 
the conclusions of which, though they do not always agree with each othei 
we will endeavour to summarise. 

According to Potter, B. hulgaricits is not of much avail in the control 
of the group of typhic diseases, while Beeonosky declares in favour of 
the use of Bulgarian milk in affections of the intestine, observing, however, 
that the Bulgarian bacillus soon loses its vitality in milk possessing a 
high degree of acidity; he recommends saturating the acidity of the milk 
by the addition of 6 to ro per cent of carbonate of lime, in order to maintain 
its virulence. 

The writer also observed that the virulence ot the commercial prepara¬ 
tions of the Bulgarian ferment, when they are no longer very fresh, is consi¬ 
derably attenuated, though it can be restored by repeated cultures in steri¬ 
lized milk. 

The results of the investigations of Raebiger are also contrary to the 
commercial preparations of yoghurt. He found the powder cultures al¬ 
most inactive and moreover infected with butyric ferments. 

Grxebee also recognised that these preparations are generally very 
impure ; he considers the liquid ones preferable to the dry ones, as in the 
former B. btdgaricm is decidedly prevalent. 

Michaeowsky, in studying the way of using these ferments, has 
been able to conclude that practically the results are not very favourable, 
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because in private houses people do not know how to prepare yoghurt 
properly; the fermenting milk is kept at too low temperatures, at w^hich 
B. hulgmims is overcome by the common milk streptococci. 

On this subject Wolff has written a monograph in which he reviews 
the various opinions on the effects of yoghurt, and concludes that the great 
majority of experimenters attribute considerable efiScacy to preparations 
based on the Bulgarian bacillus provided that this ferment be the prevail¬ 
ing one in the milk and in full virulence. 

Butter 'from Ripened Cream. 

V The milk product which was the first to derive advantage from the' 
use of selected ferments and has steadily continued to do so with the surest 
results is butter. 

The principle set forth by Storch and confirmed by the experiments 
of Haasen^ Weigmann and many other bacteriologists, of the pasteuri¬ 
sation of cream followed by the addition of pure ferments developed in 
skimmed milk, in order to obtain butter with constant commercial charac¬ 
ters, pleasant flavour and better keeping qualities than common butter, 
was soon adopted in dairy practise and especially by the large dairies engaged 
in international trade. 

Having established their method, the experimenters turned their 
attention to its improvement, and it is in this direction that we report upon 
the latest research on the mode of using the selected ferments in the tech¬ 
nique of butter-making and on the conditions which enhance the keeping 
qualities of the product. 

Orea Jensen, in stud^ring many Banish butters from various locali¬ 
ties, found that the pure cultures of lactic ferments used in Denmark are 
represented by two quite distinct forms of ferments: one a small diplo- 
coccits, the other larger and moniliform. When these develop together they 
produce a more rapid and intense acidification than when each is by itsdf. 
But in the usual method of ripening cream these ferments do not keep 
long in the butter that is produced, as would be desirable; on the contrary 
they are soon replaced by the lactic bacilli, which are more energetic, 
resistant and anaerobic ; at the same time yeasts, favoured by the acidity 
which they consume, begiu to develop. For this reason butter made from 
sweet pasteurised cream possesses better keeping qualities than the butter 
made from ripened cream, as the x 4 merican investigators Rogers and 
Gray also pointed out. 

If certain precautions are hot observed, the ripening of cream by 
hieans of sdected ferments is a two-edged weapon. These precautions, 
according to Jensen, consist in the use of pure lactic streptococci, the 
dimination of all the butter-milk from the butter by means of the most 
c^plete washing and working, followed by immediate cooling of the 
butter below C. (32® F.), 

The Kmits of temperature most favourable for this preservation, 
according to Rogers and Gray, should not be far from C. {32P F.}, 



APPUCATIOXS OF BACIERIOI^OGY xO THE DAIRY lYDrslUY 


I7X 


because the}^ have found that though the initial bacterial content of refri¬ 
gerated butter diminishes with the length of time it is stored, this decrease 
is more marked when temperatures about o^C. are adopted than at tempe¬ 
ratures of —10® and — 20^ C. (14® and —4®F.). These investigations lead to 
the practical conclusion that the usual method of using selected ferments 
in the manufacture of butter is destined to improve still further b}' a 
more rigorous selection of the ferments required, by the careful washing 
and working of the butter and by immediately cooling it to about o® C. 

To obtain a more marked aroma, which is often lacking, recom¬ 
mends that the fermentation of the cream, which normally lasts iS hours, 
be lengthened by a further 24 hours, keeping the cream at a temperature 
of 15-160 C. (590-6lo F.), emplo^dng 15 per cent of ferment, after the 
cream has been pasteurised at 700 C. (1580 F.) for five m inutes. It should 
be kept out of contact with air and perfectly indisturbed. 


Cheeses :iIade with Starters. 


As soon as the bacterial fiora of the various cheeses began to be known, 
it seemed an easy task to establish the technique of cheese-making, which 
until then had been empirical, on the basis of the use of starters. 

The group of the peptonising or proteolitic bacteria of cheese, studied 
by Bxjceaxjx, being the one which lent itself more easily to the interpreta¬ 
tion of the dissolving process of the casein of cheese, was the one from 
which forms of micro-organisms were drawn for attempts at their practical 
application. The experiments, however, yielded negative results, but the 
opinion as to the importance of these ferments was not abandoned until 
Frexjdenreich's statement that the abundant existence of lactic ferments 
in cheeses pointed to them as being the chief agents in the making and ripen¬ 
ing of cheese was corroborated by repeated investigations, at first in the 
European scientific institutions and then in those of America. 

This is the chief feature of the bacteriological research on the technique 
of cheese-making carried on for little more than a decade, which has success¬ 
fully prepared the way for the first applications of pure ferments to this 
branch. 

Thus it is the lactic ferments which will cause new, gradually improv¬ 
ing methods to be adopted in cheese-making, notwithstanding the great 
obscurity still prevailmg as to the species of lactic ferments most appro¬ 
priate to the different types of cheese, and still more as to those which, 
with their special aromas, take part in the specific qualities of these products. 

Among the most important recent instances of the emplo3nnent of 
pure ferments in cheese-making with raw milk, the first place is occupied by 
the Swiss cheeses, due to Edmund von Freudenseich. with the assistance 
of his distinguished pupils Orea Jensen and I. Thqni. Almost on the 
same experimental lines, the cheeses of other countries were also studied 
with the same objects, and especially the Italian Grana cheeses, the Dutdi 
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Edam and Gonda, American Cheddar and the soft French cheeses of the 
Brie and Cameiibert types. 

The Fkeudenkecih-Thoni process divulgated by the Bacteriological 
laboratory of Eiebefeld (near Berne) since 1906, has the object of pre¬ 
paring a pure culture of lactic ferments in the rennet solution which the 
Swiss cheese-makers prepare every day, in order to ensure the success of 
the cheese and the improvement of its quality. 

The first confirmation of the practical success of this process came from 
the Berne School of Cheese-making at Rotti, and gradually it gained the 
confidence of practical men, to such an axtent that Bueri, the present 
director of the above-mentioned Eaboratory, reported lately that in the 
two 5’'ears 1910-11 it sent out no less than 14 825 bottles of pure starters, 
and that now, in order to meet the wishes of cheese-makers, it is endeavour¬ 
ing to prepare the same cultures under the form of powder capable of 
preserving its full activity for at least two months. 

The bottles contain a little over 200 cc. of sterilised milk W'he^^ ino¬ 
culated with Bac, easel epsilon and a Mycoderma which has been studied by 
Thoni, v?hich enhances the fermenting powrer of the lactic bacillus. 

The culture is used in the following manner: about half of the contents 
of a bottle is poured upon the calf stomach membrane cut into small pieces 
in a sterilised vessel ] after three or four hours' contact a sufiicient quantitj^ 
of boiled whey is added and the whole is left to ferment at 30^ C. (860F.) for 
a day and a half or two days, after which the fermented liquid is used as 
rennet and starter in the manufacture of Swiss cheeses. 

In view of these successful results, other experiments w’ere made in 
Austria and in Germany^ During the two years 1909-10 experiments 
on a large scale were made in private cheesefactoriesin Wiirttemberg, West 
Prussia and Allgau in Hanover, to which 1200 cultures of ferments were 
distributed with the pure cultures prepared by the Experimental Cheese¬ 
making Institute of Memmingen. 

From an enquiry^ made by G. Wekger it appeared that the pure 
cultures used in the making of Emmental represent an efficient means of 
increasing the certainty of results, because they solve the question of the 
preparation of a normal rennet solution, allowing at the same time the eli¬ 
mination of ail the defects at present known in the rennet prepared accord¬ 
ing to the old methods. It seems, however, that they are not sufficient to 
correct the defects of the milk, against which all the hygienic measures 
formerly applied must be maintained. 

The observations of Gratz and of the writer on the efiect of Feeiidek- 
Reich's pure ferments in the manufacture of cheeses of types different 
from Emmental are interesting. 

Graiz, having prepared Limburg cheese with Bac, casei epsilon in the 
dose of 0.5 to i.o per cent, observed in the ripe cheese a flavour mote 
marked than normally and recalling that of Swiss cheeses, and the writer, 
on using the same culture in the manufacture of Reggio Grana, obtained 
products which both for their eyes and texture, as well as for their flavour, 
approached the characters of Gruy^e, 
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On the same Limburg cheese and on the Ovarer 13'pe, Gratz also used 
two varieties of lactic ferments of the Bad. gimtheri group in doses of 0.5 to 
2 per cent, w^hich showed that cheeses treated with the pure ferments ac¬ 
quired a finer taste and that their texture had a better appearance than the 
control cheeses; he obsen^ed further, in the Limburg cheeses, the disap¬ 
pearance of the bitter taste which is so frequent a blemish in cheeses made 
according to the old methods. These results induced him to introduce 
the s^’stematic use of these cultures into his cheese factor^'’. 

In Itah" the t^^pe of cheese which has been treated most extensively 
with selected ferments is the Grana, both the Lombard or Lodi, and the 
Emilian or Reggio. 

During the last ten 3"ears and more, Gorini, of the Milan College of 
Agriculture, has attended to the practical application of the selected fer¬ 
ments obtained b}" him in his investigations into the manufacture uf 
several Italian cheeses, but especiall3^ of the Lombard Grana, according to 
a process which has been spread by the Pro-Grana Association of Milan 
and following which several thousand cheeses have already been made. 

This process is based on the putit3" and wholesomeness of the milk 
and on the use of selecced ferments, that is lactic caseophilous bacteria. 
With these ferments a culture must be prepared with boiled and filterea 
whe3' and selected ferments, called “ scotta cultura and then left at 
35 to 400 C. (93 to 1040F.) until it attains 10 to 14 degrees of acidity Soxhlet. 

At the Lodi Cheese Experiment Station also, the application of pure 
lactic ferments in the manufacture of Grana and some other cheeses has 
been attempted, especiall3'' b3’' Samarani. In this case a method has 
been followed that difi’ers somewhat from the one above described. It is 
founded on the cooling of milk and on the use of a culture of a lactic ba¬ 
cillus endowed with great virulence which has been developed in whe3" and 
is added to the milk at the rate of one per thousand. With this dose the 
proportion of added ferments to the others is about 80 per cent. 

As this bacillus requires a suitable temperature for its rapid develop¬ 
ment, ranging from 35 to 400C. (93 to 1040F.), the cheese has to be kept at 
^his temperature for at least 24 hours, after which the lactose ma3'‘ be consi¬ 
dered decomposed. Consequent^ the cheese must be put at once into 
a warm chamber at the above temperatiire and kept moist by a sufficient 
bulk of boiling water. ^ 

I also have been for a long time interested in the improvement of the 
manufacture of the Grana cheese of Reggio (i), and I experimented, at the 
dair^” of the Ro3-al School of Animal Husbandry and Cheese-making of 
Reggio Emilia, with cultures of selected lactic ferments isolated from the 
so called siero-innesto a whey produced by spontaneous fermentation 
of cheese whey, which has for long been used by the cheese-makers of 
Emilia in order to diminish the number of failures in their products. The 
ferments isolated were a lactic streptococcus of the type of Strepccoccus 
gimiheri and a lactic bacillus of the Bacterium casei group; alter being 

m. 


(i) See B, Jaa. 1913, No. 103, 
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successfully used in man} experiments, these were adopted with the same 
favourable results in several private cheese dairies in Upper Itai> and 
especially in Emilia. 

The new technical process of the manufacture of Reggio Grana cheese 
founded on the above basis consists in : 


1. Use of the milk of two milkings obtained with due sanitary precautions and cooled 
during the stimmer months. 

2. Preparation of the whej" starter by the mixture of two cultures of lactic ferments 
developed in pasteurised milk-whey and kept at a temperature of 30-350 C. (86-950 F,) 
until it reaches a degree ot acidity Soxhiet per 50 cc. ranging from 12 to 15. 

3. Daily perpetuation of the initial whey starter into other whey, as for butter 
starters, so long as the culture keeps its requisite characters. 

4. Daily dosing of the starter tor every quantity of milk according to the degree of 
acidity attained and to that of the milk. 

5. Acidimetric control of the milk during the process, and of the whey ferment and 
the whey in the boiler during the various stages, in order to produce at the end a fer¬ 
mentation acidity equal to 0.5-0.6 of lactic acid per rooo. 


As, according to circumstances, it was found desirable to determine 
the reciprocal influence of one form of lactic ferment upon the other on the 
quality of the produce, a new series, of researches was conducted from 
this point of view, using fermented wheys in which sometimes streptococci 
prevailed and other times lactic bacilli. 

These experiments confirmed those previously mentioned as to the 
influence of Bacillus casei epsilon on the texture of Grana. The whey star¬ 
ters with prevaiHr^ lactic bacilli yielded cheeses which in texture resembled 
Gruyere, while when cocci prevailed the cheese revealed all the best charac¬ 
ters of the typical Reggio Grana, as will be seen from the accompanying 
figs. I and 2. 

Another important technical observation was made in this experiment, 
namely that when the lactic streptococci prevail in the whey-starter the 
desired degree of fermentation acidity is produced during the course of 
the cheese-making, while the prevalence of the lactic bacilli renders this 
acidity almost imperceptible at the end of the operation. 

On the same scientific lines followed by me with the object of rendering 
the making of Grana more certainly successful, the Cheese-making Expe¬ 
riment Station at Hoorn, Holland, proposed the improvement of the tech¬ 
nique of the manufacture of Dutch cheeses, by isolating from the ropy 
whey (laug-wei) used by practical cheese-makers, a ferment which when 
used in pure cultures has given much surer results than the lang-wei, and, 
according to vak dEF Zaot>E, allows a more rapid ripening of the cheese, 
improves the characters of the rind and diminishes its swelling. 

Being acquainted wdth the nrorks of Hastixg, Evans andHARr on the 
bacterial flora of Cheddar cheese, which is produced on so a large scale in 
the United States of America and in the United Kingdom, Miss AeiceEvans, 
used in the manufacture of this cheese a mixture of common lactic ferments 
and of pure cultures of BacL casei. She observed that during the making 
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Fig I, 

Cheese prepared from raw mil with a selected ferment of streptococci and lactic 
bacilli, the former predominating, alter ripening for 2 years. 

Typical Reggio Grana texture. 



Fig. 2. 

Cheese prepared from raw milk with a selected ferment of streptococci and lactic 
bacilli, the latter predominating, after ripening for 2 years. 

Texture of Gniy^re t^'pe. 
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of the cheese the lactic ferments prevail over the caseo-bacteria, but as soon 
as the cheese is made the former decrease rapidly in numbers; the caseo- 
bacteria diminish also, but so slowly that in the ripe product they are pre¬ 
valent. 

Besides the two above-mentioned types of ferments, an abundance 
of streptoccocci and micrococci were also found; hence Miss Evans believes 
that the proportional association of the four groups of ferments prevalent 
in Cheddar will mark a progress in the technique of this cheese. 


Chbesb from Pasteurised Miek with Seeected Eerments. 

Whilst, as we have seen, several lactic ferments in pure cultures have 
already been adopted with raw milk in the usual technique of the cheese 
dairies in several countries, the processes of making cheeses, and especi¬ 
ally hard cheeses, from pasteurised milk, emplo3dng selected ferments, is 
still in the experimental stage, with some few exceptions in the mafcmg 
of such soft cheeses as Brie and Camembert. 

, It is due to the Parisian scientist P. Maz:^, of the Pasteur Institute, 
that the technique of the manufacture of these soft cheeses de luxe has 
undergone such a transformation as to afiord a t3rpical example of a perfectly 
scientific method of cheese-making. Bus process, announced in 1903 at 
the Second Dairy Congress in Paris, was immediately adopted in current 
practice by the two great cheese factories of Gudrault-Godard at P^e 
Champenoise and of Renard-Gillard at Biencourt. 

Owing to the good practical results of his method, Maz6, proclaimed 
at the next Congress (at the Hague in 1907) the principle that the use of 
pure ferments together with the preliminary pasteurisation of milk is a 
method applicable to all cheeses, when the nature of the ferments to be 
employed and the quantity of them to be added to the milk are carefully 
determined. 

The Maze method starts with the pasteurisation of the milk at 6 ^ C. 
(149^ P.) for five minutes in a special pasteuriser invented by him. This 
pasteurisation, while it does not alter the successive action of the rennet, 
prevents the existence of any ferment injurious to the manufacture of the 
cheese. After i|^has been pasteurised and duly refrigerated, the ferments 
must be added to it. They consist of three different groups of pure fer¬ 
ments isolated by the same experimenter, which have been shown by 
theory to be capable of an efficient specific action. 

They are: i) a culture of lactic ferments; 2) a ctilture of moulds and 
mycoderms; 3) a culture of casein ferments. 

The lactic ferment group must be added to the milk a little before 
curdKng, as it po^esses a protective power agaii^ contamination. It is 
used under the form of curdled milk. 

The yeasts and moulds are grown in solid nutritive media; these 
must be used modeiatdy, because in general plenty of them are present 
in cheese factories on the utensils, whence they pa^ into the curd* 
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The casein ferments are ctaltivatedin nutritive broth, and as they would 
lose some of their activity in contact with the lactic ferments, they are 
added successively, allowed to develop and dried on the cagets. 

The rest of the operations of cheese-making are conducted very much 
in the old way. 

after two years of continued use of this method in his 
cheese factory, reported at the Fourth International Dairy Congress (Buda¬ 
pest, X909) that in working up daily 2200 gallons of milk into soft cheeses 
he had been able to observe favourable results both in the improvement 
of the product and in the complete disappearance of the disease known 
under the name of graisse, which was very frequent in the Brie cheeses 
produced by the old methods. 

At the same Congress Me. de Viewers, of Grands Champs in Belgium, 
who attempted there the manufacture of Brie and Camembert cheese, 
following Maze’s method, observed that Maze had supplied the cheese 
industry with a sure method and an apparatus of remarkable precision, 
though the success of the various operations requires the direction of an 
intelHgent man possessing good practical experience and some notions 
of bacteriology. 

In Germany also Maze’s method was applied to the same cheeses.' 
EibsE made some attempts on a small scale, which enabled him to conclude 
that if the cheese is ripened at a temperature not above C. (53^^ F.), 
the Maze process is advantageous, and that it will prove useful for the manu¬ 
facture of soft cheeses in the German dairies. 

Meanwhile the American scientific iostitutions which had at first 
concentrated their investigations on the ripening of cheese by the soluble 
ferments of milk and of rennet, following the school founded by Babcock 
and Russeee, were not long in recognising the importance of the lactic 
ferments and of proposing their employment in the manufacture of Cheddar 
cheese with pasteurised milk. 

Sahmts and Bruhn, at the Wisconsin Agricultural Experiment Station, 
undertook experiments in this direction, the results of which were soon 
adopted in practice, so that in the two years 1910-11 two thousand dollars’ 
worth of Cheddar cheese made with pasteurised milk vrere sold in the 
principal cities of North America. 

This process of making Cheddar is fotmded on the pasteurisation of 
milk with the addition of a suitable solution of hydrochloric acid (to return 
to the milk its faculty of coagulating), and of excellent rennet at the rate 
of 2 per thousand, as well as of a pure culture of butter lactic starter, that 
is of streptococci* All the successive operations are carried out according 
to well-establfehed rules. 

The cost of this process is valued at about one-fifth of a cent per 
gallon; this is telanced by a greater 3deld of cheese, estimated at 4.22 per 
cent, and due to the smaller lo^ of fat and to the greater quantity of water 
retained by the che^. 

Attempts have been made by Miss Evans to prepare Cheddar cheese 
with pasteurised milk and a double culture of lactic streptococci and caseo- 
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bacteria, but they do not appear to have been successful, because Bad. 
lactis acidi prevails over the bacilli during the ripening of the cheese in 
such a manner that the product does not acquire its full aroma and takes 
twice the normal time to ripen. 

In Italy the manufacture of Grana, Cacio-cavallo, and some soft cheeses 
with pasteurised milk has been tried. 

In particular, SA3mjaANi based many experiments cn pasteurisation, 
turning into cheese nearly 88 ooo gallons of milk. From his experiments 
he gained the conviction of the final triumph of pasteurisation in the tech¬ 
nique of cheese-making, at least in large factories. 

The process followed consists in the pasteurisation of milk at 65-70^^ C. 
(149-158*^ F.), in the addition of calcium chloride in order to return to the 
rnilk its property of coagulating and in a culture of lactic ferments deve¬ 
loped in whey. 

The advantages announced by this experiment are that pasteurisa¬ 
tions especiall3^ in soft cheeses, improves the characters of the curd and 
increases the yield of cheese, in connection with the degree of temperature 
adopted for pasteurising. 

Gorini also conducted experiments on the manufacture of Parma 
Grana cheese by pasteurising the milk at So^ C. (1760 F.) and adding pure 
cultures; but they were not encouraging, as the cheese that resulted did 
not present the texture and the ripening which are characteristic of Grana. 
Successive experiments made with milk pasteurised at only 650 C. (1490 F.) 
were more satisfactory and led to the belief that it is possible to make 
such cheeses with milk pasteurised for a few minutes at this temperature. 

But on account of the changes which milk alwa^^'S undergoes on being 
pasteurised, of the inefficacy of loo low a temperature in destroying inju¬ 
rious ferments, and of the possible suppresssion of some groups of ferments 
useful for the ripening of cheese, many writers criticised and still criticise 
pasteurisation in the manufacture of dbeese. 

For these reasons a system was thought of, which should avoid any 
alteration of composition of the milk and at the same should render it free 
from ferments. Mss Gbrba Troibi Pbterssox, a Swedish lady, used 
peroxide of hydrogen in the manufacture of Giiter cheese with selected 
ferments. She warmed the milk to 52° C. (125.6® F.), then added 1.3 to 
1.5 per 1000 of peroxide of hydrogen and allowed the milk to stand for 
about 5% hours at that temperature; the peroxide decomposes and gives 
rise to nascent oxygen, an antifermentative. The cultures that she after¬ 
wards employed were lactic bacteria, liquefying cocci ahd glycerine ferments. 

The results obtained were satisfactory, but hitherto they have been 
confined to laboratory experiments. 

CONCnUSIONS. 

Sumarising the results of the use hitherto made of selected ferments 
in the cheese-maHng industry in every country, we may say that the pure 
cultures of lactic ferments, cocci or bacilli according to the type of cheese, 
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when added to raw milk have ajfforded tangible results which have led 
to their adoption in practical cheese factories, especially for the 
elimination of the principal and most frequent defects in the products. 

This has marked a great progress towards perfecting the cheese 
industry. But a good deal remains to be done. To determine which of 
the typical forms of lactic ferments at present known are more advantageous 
to one cheese than to another, to what extent they are to be used and with 
what precautions, are all important problems the solution of which has 
hardly commenced to be taken in hand, and which represent a considerable 
mass of work laid before bacteriologists ; these must, as Jensen said at the 
recent Congress at Berne, each select a special group of bacteria according 
to the type of cheese under investigation; they must then study it in its 
minutest details. It would be impossible for every experimenter to breed 
all the bacteria of importance to the dairy, as the work requires too much 
time and the breeding of each group demands special experience. 

The completion of this undertaking will doubtless lead the manufacture 
of cheese with pasteurised milk to more practical and tangible results. 
At present this process, with the exception of some isolated applications, 
is still enveloped in uncertainty, but it will eventually solve the greatest 
problem w^hich occupies scientists engaged in fnrthering the progress of 
the dairy industry. 
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Development and Present State of Dairying in Sweden. 

by 

E. Hageuxd, 

Chief of the Dairy Experiment Section 
of the Central Agricultural Experiment Station in Stockholm. 

The origin of the dairying industry in Sweden is extremely ancient and 
the breeding of cattle and the making of butter and cheese played an 
important part in the rural economy of the country up to about the end of 
the sixteenth century. Then a long period of stagnation and decadence 
set in, but in the middle of the nineteenth century agriculture underwent 
a transformation which determined a new rise of the milk industry : after 
having aimed chiefly at the production of cereals, farmers began to take 
an ever increasing interest in breeding, especially in connection with the 
production of milk. The manufacture of butter and cheese was transformed 
from a domestic pursuit into a veritable industry, which has continually 
gained in importance for the economy of the individual farmer as well as 
for that of the whole country. 
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According to recent statistics (1911), the total number of cows (above 
two years of age) is i 837 035. Comparing this figure with the number of 
inhabitants for the same year (5 561 799) and the total area of arable and 
grass land (12 258 236 acres), it will be seen that there is in Sweden i cow 
for every three inhabitants and for every 6% acres of cultivated land. 

The total production of milk is estimated at 6600 million pounds. Of 
this quantity about half is consumed as such ; a fairly large proportion is 
used for the feeding of young animals or is transformed into cheese and 
butter at the homestead , especially in the least densely populated districts ; 
there remain only about 2200 million pounds for the dairying industry 
proper. This quantity is increasing progressively, as is shown by the 
following figures: 


Milk delivered to the dairies. 


Year 

1890. . . . 



Quantity 

lbs 

. X115784000 

1S95.... 


* • * • « 

. I 634 59S 000 

1900 .... 


. . • . 

. I 856 909 000 

1905. . . . 


. • . 

. 2 024 046 000 

1910 . . . 

, . . . . 

. • « « • 

. 2 533 593 000 


As the quantity of milk delivered to the dairies increases, the number of 
the latter diminishes : thus in i8go there were 1562 dairies, while in 1910 
there were only 1416 of them, so that of late years they have increased 
in size. 

According to their economic arrangement, the dairies may be divided 
into four groups: 

1. Coopaative dairies, in wMck tie milk is worked up for the combined producers. 

3. Purchasing dairies, which buy the milk from the producers and keep the profits for 
the shareholders of the dairy. 

3. Bairies belonging to large estates which work up their own milk. 

4. Bairies belonging to large estates which also buy milk, thus occupying an inter¬ 
mediate portion between classes 2 and 3. 

The decrease in the number of dairies, mentioned above, does not 
apply to cooperative dairies, the number of which has shown a steady 
increase. In 1905 and 1910 the number of the dairies belonging to the 
various classes was as follows : 



In 1905 

In 1910 

Cooperative dairies. 

470 

550 

Purchasing dairies ....... 

536 

475 

I^arge estate dairi^. 

399 

27S 

I^arge estate purchasing dairies . . 

, 170 


Totals . . . 

J 575 ' 

X 4x6 
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If the amount of milk weighed and delivered at the dairies be divided 
by the number of the latter, it is found that each of them works up about 
4400 lbs, of milk per diem. The size of the dairies varies considerably. 
In the north they are very small; in the south, where the population is 
denser, they are relatively large. 

Upwards of 60 per cent of the dairies produce only butter, a little over 
15 per cent make butter and cheese, and about 25 per cent only cheese. 
As the latter are generally small, it may be said that the chief object of 
the dairy industry in Sweden is the manufacture of butter, as is also proved 
by the following table : 


Produce of the Swedish dairies from 1880 to 1910. 


i 

Year | 

1 

Butter 

Whole-milk 

cheese 

Skim-milk 

cheese 

i 

lbs. 

1 lbs. ! 

lbs. 

1890 .j 

35 479 800 

3 848 300 

10 691 240 

1895 . 

54 953 850 

4 681 040 

10 562 750 

1900. 1 

57 571500 

7 199 700 

9 192 650 

1905 . ■ . 

1 61 728 050 1 

9 790 070 

9 2S3 S70 

1910. 

72 616 750 

3:2 494 950 

j 

9 851 210 


The proportion between the amounts of butter and cheese turned out 
varies somewhat during the course of the year; the low prices of butter 
during the summer cause the manufacture of cheese to increase until the 
autumn, when the price of butter invariably rises again. 

As dairies chiefly make butter, the milk is generally paid for accord¬ 
ing to its content in fat. As far as the information goes, such is the case in 
about 80 per cent of the dairies ; most frequently the fat content is deter¬ 
mined by Uindstrom's butyrometer. 

As a rule the dairies are well managed; in particular those that 
manufacture butter are equipped with the most modem machinery. The 
milk and cream from which butter is made are always pasteurised ; for this 
operation either the ordinary pasteuriser is used or, more frequently, the 
regenerating pasteuriser in which the heat given off by the pasteurised 
milk is used to warm the cold milk entering the pasteuriser or the separator. 
The cream is ripened by means of lactic ferments at a temperature of about 
C, {53.6<» P.) during 15 to 20 hours. As a source of lactic ferments sour 
milk is used; this is obtained by the Alnarp Dairying Institute's method. 
In all the large dairies chuming/s done now in the separator churns (Butter- 
fertiger); in the small dairies one still finds the Holstein chums, the adop¬ 
tion of which iif^weden dates far back. The butter is slightly salted dur¬ 
ing the operation. Packing is done in barrels (drittel) containing about 
no lbs. each. 
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A small proportion of the butter made in the industrial dairies is 
consumed in the country itself; the rest is exported. From 1904 to 1913 
the quantities exported were as follows : 


! 

i 

Year j 

! 

1 

1 

j 

tons i 

I 

Year 1 

tons 

1904. 

i 

! 

19 222 

1909. 

18 720 

1905. 

18 no 

1910. 

21 405 

1906,.. . 

15 943 

1911 .. 

2£ 826 

X9O7. 

17 065 

1912. 

10 902 

I9OS. 

1 17872 

X913.* . • 

29344 


Of the above quantities about 75 per^cent goes to Great Britain, 21 
per cent to Denmark and 4 per cent to other countries. 

Of late years a certain amount of cream has also been exported, chiefly 
from the dairies in the south of Sweden; in 1912, 7 622 700 lbs., and in 
1913, 14 827 070 lbs. were exported, of which 95 per cent went to Germany. 

From the above it will be seen that the manufacture of cheese is not 
very important. Nevertheless the table showing the output of the Swedish 
dairies proves that the manufacture of whole-milk cheese has greatly 
increased during the last twenty years. Cheese is not exported from 
Sweden to any great extent, and of late years the quantity imported has 
been about one million pounds per annum. As for the quality, Sweden 
produces almost exclusively hard cheeses, especially with small eyes, though 
some with large eyes are also made. 

Among the best known varieties the following may be mentioned: 

1. Swedish large-eyed which in type and appearance resembles 
the Swiss Emmental cheese; it is about 14 inches in diameter and 4 
high. 

2. Noffland wfwle-milk cheese with small eyes, and very soft; it has 
a sHghtly pungent taste; its diameter is about 16 inches and its height 6 in. 
It is made both with and without spices (caraway and cloves). 

3. Smdland shefherds* cheese, resembles the preceding, but is more 
pungent and more compact. It is never spiced. 

Besides these essentially Swedish cheeses, imitations of most of the 
well-known Dutch and English cheeses are made. 

The skimmed milk of the butter dairies and the whey of the cheese 
factories is mostly used for the feeding of live stock; a certain quantity of 
skimmed milk is used in the manufacture of skim-milk cheeses and of 
casein, coagulated by lactic acid. A very small proportion is utilised by 
making milk powder. 
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With the \\hey submitted to evaporation, the cheese called mesost ” 
is made, especially in the north of Sweden. It contains the solid consti¬ 
tuents of whe}’ and consequently much lactose. Pure milk-sugar is also 
produced, thoughl}" only on a small scale. 

Erxo to the milk iddusfry, — In order to ensure a good and 

uniform quality of the butter exported the latter is subjected to regular 
control and the dairies which turn out a butter fulfilling certain conditions 
are given the right to attach to the butter barrels a national registered mark 
attesting the high quality of the product. This control is under the super¬ 
vision of the Direction of Agriculture and it is entrusted to a Commission 
of delegates of the provincial societies of rural economy. They are allowed 
a subvention from the State and a yearly fee of 40 kroner (44s) is due by 
every dairy under control, but this fee is generally paid by the society of 
rural economy of the province. For each dairy an inspection is made at 
least once in vinter, once in summer and once in autumn, and it consists 
in the examination of one barrel of butter taken, without previous notice, 
from the exporter and without the judges knowing the place of origin of 
the butter. The butter is examined as to the following points: a) quality, 
h) packing, 0) brine content, d) defects. Once each season the degree of 
pasteurisation, the refraction index of the fat and its content in volatile 
acids are also determined. 

The judges who make the inspections are dairy instructors, with a 
certain number of butter merchants. Each judge estimates the butter 
by himself and a\\ards marks ranging from i to 15. Figures above 10.5 
represent butter exempt from defects. Before a dairy is entitled to use 
the mark of registered quality its butter must have been classed X0.5 at 
least twice, it must not contain more than 16 per cent of water, and must 
be of satisfactory’ consistency. After the examination, the dairy and the 
instructor of the district in w^hich the dairy is situated receive the verdict 
on the product, as well as remarks on the same and advice. At the end of 
the year the Direction of Agriculture publishes a report on the work of 
inspection, and a list of the dairies enjoying the privilege of using the na¬ 
tional butter mark. According to the Orders of ]\Iay 26 and August ii, 
1911, it is also forbidden to export butter containing more than 16 per 
cent of water or to send it in packages that have already^ been used. 

Besides this official butter control, which is carried on in the exporting 
ports, the provincial societies of rural economy organise, in the localities 
which the3r deem most suitable, separate inspections with the object of 
affording the producers themselves an occasion of examining the quality 
of their butter under competent guidance. 

Up to 1S96, the Danish market prices were generally used as a basis 
of the accounts between the butter merchants and the dairies. The uncer¬ 
tainty, however, of these quotations gave rise to official Swedish reports on 
the average prices paid for first-class butter during the preceding week. 
This report, which is published every Thursday, is the average of two re¬ 
ports, namely, of the price of first-dass butter sold the same week in Eng¬ 
land pins 3 ore per kilogram (o.i8^ per lb.) minus the cost of carriage 
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and sale, and of a price based on the Swedish statistics of the prices paid at 
the dairies plus i ore per kilogram {o,o 6 d per lb.) representing carriage 
from the dairy to the shipping port. The Executive Committee of the 
Butter Control is entrusted with the management of this price list, which 
is used as a basis in the transactions between the export merchants and 
the dairies and between these and the farmers. 

In order to extend the manufacture of Swedish cheese, exhibitions 
have been organised, in which the cheeses are examined and judged. Be¬ 
sides this a special Commission visits dairies and examines the cheeses in 
storage. 

The State and the subventioned provincial societies of rural economy 
have in their service instructors, whose duty it is to give advice to the 
dairies and inform them of the improvements they might introduce into 
their work or of the defects to be avoided. The number of these instructors 
is 25 at present. The societies of rural economy support also societies 
for milk control which are formed by the utdon of several neighbouring 
dairies and which club together to defray the cost of an inspector entrust¬ 
ed with the sanitary inspection of the i^k supplied to the dairies. 

Instruction in dairying. — Instruction is given in the following places: 

1. The State Dairy Institute at AJnarp, where the course lasts 
one year and includes two divisions. In order to be admitted to the upper 
division students must: a) have passed the final examination of one of the 
agricultural institutes of the country ; h) have taken an active part in all 
the work occurring in a dairy. For admission to the lower division the 
student must: a) have attended all the classes of the primary communal 
schools; 6) have taken active part for at least one year in all the work 
occurring in a dairy. 

2. The State Dairy School at Atvidaberg, where the course lasts six 
months. The conditions of admittance are the same as at Alnarp; never¬ 
theless preference is given to persons who have already attended some other 
dairying educational establishment. At Alnarp and at Atvidaberg instruc¬ 
tion is free of charge, but the pupils pay for their board. 

3- The State Dairy Stations, established in private dairies enjo3dng 
a good repute and managed according to modern requirements. In thes^ 
Stations the course lasts two years and includes both theory and practice, 
the former being given mostly in the second year. Several pupils of the 
first year are sent together to some large dairy where theory is taught 
by the dairy instructors of the societies of rural economy. The pupils 
are instructed and boarded free of charge and get besides a yearly allowance 
of 75 kr. (£4 as 6i) for clothing. 

The number of pupils who issue yearly from the dairying schools is 
about as follows: 


i upper division 

1. Atoarp ^ . 

f I#ower division 

2. Atvidaberg ..... 

3. State Bairy stations . 


2 to 3 
to to 15 
15 to 20 
30 to 35 
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The Swedish Machine-testing Societies try all the new types of dairy 
machinery, and publish reports, with the results of such tests, from which 
the dairies get the necessary information when they wish to purchase 
new apparatus. 

Experimentation in dairying is carried out under the direction of the 
Central Agricultural Experiment Station, Up to the present, dairy experi¬ 
mentation proper has been conducted at the Alnarp Dairy Institute, 
while the questions concerning dairy bacteriology have been dealt with at 
the Bacteriological laboratory of the Central Institute at Experimental- 
faltet. The reports on the results of experiments appear in the Special 
Bulletin of the Central Institute and in the special Swedish press. 
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ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

133 - United States Feitilizer Laws. — Tke American Fertilizer Hand Book^ Seventh 
Annual Edition, pp. 54-59. PhitadelpMa, Pa., 1914. (Comnnicated by Dr. A. C. True, 
Chairman, Commutes on Relations International Intitule of Agriculiure). 

The following is a brief digest of the State fertilizer control laws, 
tonnage tax, license fees and names and addresses of State fertilizer Offi¬ 
cials, in the various States. 

Alabama. — Registration, Each and every brand of mixed fertilizer 
or fertilizer material to be offered for sale shall be rostered with Com¬ 
missioner of Agriculture, annually before December ist of each fiscal year, 
and a fee of S5.00 paid for each brand registered.— License, A general 
license of $1.00 is required trom each and ever}’ person selling mixed 
fertilizers or fertilizer materials in the State. --Tag Tax. 30 cents per ton. — 
State Fertilizer Official. Commissionner of Agriculture, I\fontgomery, Ala,; 

Alaska. — No fertilizer law. 

Arizona. — No fertilizer law. 

Arkansas. — Registration, Manufacturers, jobbers and manipulators 
of cottonseed meal, commercial fertilizers, and fertilizer materials, shall 
file ^^ith Commissioner of Mines, Manufactures and Agriculture, the names 
of the brands, addresses of manufacturer and the guaranteed anal} sis. - 
Tag Tax. 25 cents per ton. — State Fertilizer OfficM, Commissioner of 
Mines, Manufactures and Agriculture, Little Rock, Ark. 

Galipornia. — Registre^ion, Manufacturers, importers, agents of, 
or dealers in commercial fertilizers, or materials the selling price of which 
is over $8.00 per ton shall obtain a certificate of registration from the 
^retaiy of the Board of Regents of the University of California. Registra¬ 
tion fee150.00, which expires on June 30th of the fiscal year for which given. 
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Brands and their analysis to be filed before July ist of each year. Samples 
of fertilizers will be analysed for consumers for $2.00, by Director of 
Agricultural Experiment Station. — Tag Tax. 25 cents per ton. — 
State Fertilizer Official. Fertilizer Control, Agricultural Experiment 
Station, Berkeley, Cal. 

CoEORABO. — Ko fertilizer law. 

Connecticut. — Registration. Before any commercial fertilizer 
is sold, or offered for sale, manufacturers, importers, and persons offering 
for sale shall file with the Director of the Connecticut Experiment Station 
two certified copies of a statement giving each name, brand or trade mark 
under which the fertilizer is sold, the names and address oi the manufac- 
turer, the place of manufacture and the chemical composition of the fertil¬ 
izer, and shall deposit with the Director a sealed glass jar containing not 
less than one pound of each brand to be offered for sale. — Analysis Fee. 
The manufacturer or seller shall pay on or before May ist, annually, an 
analysis fee of §10.00 for each of the fertilizer ingredients contained in said 
fertilizer. — State Fertilizer Offi^cial. Director of Agriculture, Experiment 
Station, New Haven, Conn. 

Deeawarb. — Registration. Every manufacturer or importer of 
fertilizer before offering the same for sale in the State, shall file with the 
State Chemist a paper giving the name of his principal agents and also the 
names and guaranteed analysis of the brands of fertilizer offered for sale 
by him. — Analysis Fee. lEvery manufacturer, importer, agent or seller 
of an>' fertilizer shall pay annually to the State Chemist an analysis fee 
of 120.00 for each and every brand offered for sale within the State. Agents 
are not required to pa^^ fee, if already paid by the manufacturer. — State 
Fertilizer Officid. State Chemist, Newark, Delavrare. 

Florida. — Registration, hny manufacturer, importer of, or agent 
for the sale of commercial fertilizers, previous to offering the same for 
sale in the State shall file with the Commissioner of Agriculture annually 
a paper giving the name of his principal agent, or agents, in the State, 
also the name and guaranteed analysis, under oath, of the fertilizers offered 
by him for sale. — Inspection Tax. 25 cents per ton, — State Fertilizer 
Official. Commissioner of Agriculture, Tallahassee, Florida. 

Georgia. — Registration. All manufacturers, jobbers and majiipu- 
lators of commercial fertilizers or fertilizer material, who may desire to 
sdl in the State shah file with the Commissioner of Agriculture the name 
of each brand of fertilizers, acid phosphates, fertilizer materials or chemicals, 
which they desire to seU, either by themselves or their agents, together 
with the name and address of the manufacturer and also the guaranteed 
analysis thereof, stating the source from which the phosphoric acid, 
nitrogen and potash are derived. — Tag Tax. 10 cents per ton, — Stale 
Fertilizer Official. Commissioner of Agriculture, Atlanta, Ga. 

Hawah. — No fertilizer law. 

Idaho. — No fertilizer law. 

lEEiNOis. — Regkifation. Every manufacturer, importer or party 
before sdling any commercial fertilizer in the State shall file in the State 
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Board of Agriculture the uame or trade mark under which each brand is 
sold, the name of the manufacturer, the place of manufacture, and a che¬ 
mical analysis, stating the percentage of nitrogen in available form, of 
potassium soluble in water, and of phosphorus in an available form 
(soluble or reverted) as wdl as the total phosphorus. — License Fee. $20 
for each brand, payable annually, before May ist. — State Fertilizer 
O^iciaL Secretary, State Board of Agriculture, Springfield, Ill, 

Indiana. — Registration. Before ofiering for sale or selling any 
material for manurial purposes in Indiana, said material must be properly 
registered with the State Chemist and official labels secured. — Tag 
License. All packages of 200 pounds or traction thereof, including sample 
bottles, must bear the State Chemist's official label, babels to be furnished 
by State Chemist in lots of not less than 500, at $1.00 per hundred. — 
St(de Fertilizer O-fficial. State Chemist, Agricultural Experiment Station, 
bafayette, Ind. 

Iowa. — Registration. Any one offering for sale or selling in the State 
of Iowa, any commercial fertilizer shall affix to every package, or furnish 
to the purchaser of the goods sold in bulk, a certificate naming the materials 
of which the fertilizer is made, the name or trade mark, name of manu¬ 
facturer and chemical analysis. Certificate to be filed before May ist with 
the Dairy and Food Commissioner. — License Fee. $20.00 per brand. — 
State Fertilizer Official. Dairy and Food Commissioner, Des Moines, Iowa. 

EIansas. — Registration. The manufacturer or seller of any brand 
of commercial fertilizer shall register with the Director 01 the Agricultural 
Experiment Station, before January ist of each year, the name of each 
brand, together with a statement as to its guaranteed composition. — 
Inspection Tax. 25 cents per ton. — State Fertilizer Official. Dean of 
the Division of Agriculture, the Experiment Station, Manhattan, Kansas. 

EIbotucky, — Registration. Before an}^ person or company shall sell 
any commercial fertilizer in the State of Kentucky*, said person ox company 
shall furnish annually, before December 31st, to the Kentucky Agricultural 
Experimert Station, a sealed quantity of each brand not less than a pound, 
accompanied by an affidavit stating the name and address of the manu¬ 
facturer, the brand name, and the minimum percentage of the essential 
ingredients guaranteed in said fertilizer. — Tag Tax. 50 cents per ton. — 
State Fertilizer Official. Department of fertilizer, Kentuck}* Agricultural 
Experiment Station, bexington, Ky. 

bouisiANA. — Registraiion. Manufacturers and dealers in any com¬ 
mercial tertilizer, before offering same for sale in the State, shall submit 
to the Commissioner of Agriculture and Immigration for inspection and 
analysis, fair samples of each brand, also the name of the brand, number 
of pounds to be contained in package for sale, name and address of manu¬ 
facturer, and the guaranteed analysis of the ingredients. — Inspection 
Fee. 25 cents per ton. — State Fertilizer Offikial. Commissioner of Agri¬ 
culture and Immigration, Baton Rouge, ba. 

Madste. — Registration. Before manufacturing, selling, or distribut¬ 
ing any commercial fertilizer in the State a certified statement shall be 
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filed ^ith the Director of the jMaine Experiment Station, showing the brand 
name, name and address of manufacturer, also the minimum percentage of 
nitrogen, phosphoric acid and potash in each brand. — Fee. A registration 
fee is assessed on any brand ofiered for sale in the State as follows: § lo 
for the nitrogen, S lo for the phosphoric acid and $ 5.00 for the potash 
contained in the fertilizer. — State Fertilizer Official. Chief of the Bureau 
of Inspection, Department of Agriculture, Augusta, ^le. 

Masylanb. — Registration. All brands of fertilizers sold or ofi'ered 
for sale shall oe registered with the State Chemist, also the name and address 
of manufacturer and a statement sho^Ting chemical anal> sis of each brand. 
At the close of the calendar year a statement shall be filed with the State 
Chemist, as to the total number of tons of fertilizer sold in the State. 
Inspection fees to be deducted from the tonnage tax at close of season. — 
Inspection Fee. $ 10.00 per brand. — Tonnage Tax. 10 cents per ton. — 
State Fertilizer Official. State Chemist, Maryland Agricultural College, 
College Park, Md. 

Massachusetts. — Registration. Ko commercial fertilizer shall be 
offered for sale or sold in the State without a printed label showing the 
number of pounds in the package, brand name, address and nameof manu¬ 
facturer, and the minimum percentage of the ingredients. Registration to 
be made before January ist. When the certified copy of the label has 
been filed and the analysis fee paid a certificate to this cfiect is to be issued.— 
Analysis Fee. $ 8.00 for the nitrogen, $ 8.00 lor the phosphoric acid, and 
I 8.00 for the potash contained in each brand of fertilizer. — State Ferti¬ 
lizer Official. Director of Massachusetts Experiment Station, Amherst, 
Mass. 

Michigan. — Registration. Before any commercial fertilizer is sold 
or offered for sale the manufacturer or importer shall file with the Secretary 
of State Board of Agriculture a certified copy of the analysis of each brand, 
a certificate showing the net weight of the contents of each package, the 
brand name and principal address of the manufacturer, minimum 
percentage of nitrogen, potash and phosphoric acid. He will also deposit 
with the Secretary-a sealed glass jar containing not less than two pounds 
of each brand as a fair sample. — License Fee. $ 20 for each brand. — 
State Fertilizer Official. State Chemist, Michigan Agricultural College, 
East Eansing, Mich. 

l&NNESOTA, — No fertilizer law. 

Mississippi. — Regisin tm . All manufacturers, jobbers, and mani¬ 
pulators of commercial fertilizers and fertilizer materials who desire to 
sell in the State of Mississippi, will first file each season with the State 
Chemist and also with the Commissioner of Agriculture and Commerce, 
the name of each brand of fertilizer or fertilizer materials, the name and 
address of manufacturer, grade of fertilizer or fertilizer materials, and also 
the guaranteed analysis thereof, and the minimum percentage of the prin¬ 
cipal ingredients. — Registration Fee, | 5.00 for each brand. — Tax. 
%o cents per ton. — SMe Fertilizer Officid. Commissioner of Agriculture 
and Commerce, Jackson, Miss, 
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Missouri. — Registration^ The D^iissotiri fertilizer law requires every 
manufacturer or dealer to register with the Missouri Experiment Station, 
all brands ot fertilizers ohered for sale in ]Missouri, together with a guar¬ 
anteed chemical composition of same. It provides further that the manu¬ 
facturer shall affix to every package of fertilizer a printed tag signed by the 
Experiment Station, certif^’ing to the fact of registration. — Tax Tag, 
1-^2 cents for each tag for packages weighing loo pounds, and 3 cents for 
each tag for packages weighing more than 100 pounds. This is equivalent 
to a tax of 30 cents per ton. — State Fertilizer Official, Director of the 
College of Agriculture, Columbia, Mo. 

Montana. — No fertilizer law. 

Nebraska. — No fertilizer law. 

Nevada. — No fertilizer law. 

New Hampshire. — Registration. Any manufacturer or person offer¬ 
ing for sale commercial fertilizers in the State of New Hampshire shall 
file with the Secretary of the State Board of Agriculture a statement 
showing the brand name, name and address of manufacturer, location of 
factory, also chemical anal^’-sis stating the percentage of nitrogen, phosphoric 
acid and potash. Also, a glass jar containing not less than one pound 
of each brand accompanied by an affidavit that it is a fair sample. — 
License Fee. $ 10.00 for the phosphoric acid, § 5.00 for the nitrogen, and 
$ 5.00 for the potash contained in each brand of fertilizer. The fee for 
a brand not to exceed § 15.00. — State Fertilizer Official. Secretary of 
the State Board of Agriculture, Concord, N. H. 

New Jersey. — Registration. All corporations, firms, or persons, 
before selling or offering for sale any commercial fertilizer in the State of 
New Jersey, shall brand or attach to each bag or package a printed state¬ 
ment showing the number of pounds of fertilizer contained in a package, 
brand name, name and address of mauf acturer; and the minimum percentage 
of the ingredients contained in each brand; the statements to be filed with 
the chemist of the New Jersey Agricultural Station, before November ist 
of each year. — Inspection Fee. 15 cents per ton. — State Fertilizer 
Official. State Chemist, New Jersey Agricultural Experiment Station, New 
Brunswick, N. J. 

New Mexico. — No fertilizer law. 

New York. — Registration. No manufacturer, firm, association, or 
corporation shall offer for sale in the State of New York any commercial 
fertilizer or any materials to be used in the manufacture of fertilizer, 
the selling price of which exceeds $ 5.00 a ton, unless such commercial 
fertilizer or material to be used as a fertilizer shall be accompanied by 
a printed statement which shall shou the number of pounds in a package, 
trade mark, name and principal address of manufacturer, and the mini¬ 
mum percentage of the nitrogen, available phosphoric acid, and potash. 
Statement to be filed before January ist of the calendar year with the 
Commissioner of Agriculture. — License Fee. $ 20.00 for each brand. — 
State Fertilizer Official. Commissioner of Agriculture, Department of 
Agriculture, Albany, N. Y. 
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North Carolina. — Registration. All persons before selling commer¬ 
cial fertilizers or fertilizer materials shall brand or attach to each package 
the brand name of the fertilizer, the weight of the package, the name and 
address of the manufacturer, and the guaranteed analysis of the fertilizer 
giving the valuable constituents of the fertilizer and minimum percentages 
only. A copy of the brand or stamp shall be hied with the Commissioner 
of Agriculture. Fiscal year ends November 30th. — Inspection Tax. 
20 cents per ton. — State Fe}iilizer Official. Commissioner of Agriculture, 
Raleigh, N. C. 

North Dakota. — Registration. Every person who shall sell commer¬ 
cial fertilizer in the State of North Dakota, or material to be used in 
fertilizers, the selling price of which exceeds § 5.00 per ton, shah stamp 
on or affix to the package a statement which contains the number of net 
pounds in the package, brand name, name and address of manufacturer, 
and a chemical composition of the fertilizer. Copy of this statement 
shall be filed with the North Dakota Agricultural Experiment Station. 
The fiscal year ends December 31st. — License Fee. § 20.00 for each brand. 
— State Fertilizer Official. Food Commissioner, North Dakota Agricul” 
turai College, Agricultural Cohege, North Dakota. 

Ohio. — Registration. Any firm, manufacturer, or corporation, who 
manufactures, sehs, or offers for sale commercial fertilizers in the State 
of Ohio, shah file with the Agricultural Commissioner a certified copy of 
a certificate showing the number of net pounds in each package, brand 
name, name and post office address of the manufacturer. The certificate 
shah also contain a chemical analysis which shah state the minimum 
percentages guaranteed of ammonia, potash soluble in water, and of phos¬ 
phoric acid in available form. Fiscal year ends December 31st. — Li¬ 
cense Fe*\ §30.00 for each brand. — State Ft^rtilizer Official. Bureau of 
Inspection, Division of Agricultare, Columbus, Ohio. 

Oklahoma. — Registration. Any firm or corporation who shall seh 
in Oklahoma any commercial fertilizers, shall attach to every package a 
certificate stating the number of net pounds in package, name of the brand 
or trade mark, name of the manufacturer, the place of manufacture; 
also a chemical analysis stating only the percentage of total nitrogen or 
potash soluble in water or phosphoric acid in available form. A copy of 
this certificate must be filed with the Secretary of the Territorial Board 
of Agriculture. Fiscal year ends April 30th. — License Fee. $ 20,00 for 
each brand. — State Fertilizer Official. — Secretary of the State Board of 
Agriculture, Oklahoma City, OMa. 

Oregon. — Registration. — Every package of commercial fertilizers 
or materials to be used for manorial purposes, the selling price of whicli 
exceeds $ 5.00 a ton, shall be accompanied by a label containing the brand 
name and trade mark, number of the net pounds contained in a package, 
name and address of the manufacturer* Aho a chemical analysis stating 
the percentages claimed to be therdn of total nitrogen, also specif) ing the 
form or forms and percentage amounts in which it is present; of phos¬ 
phoric acid, stating percentages of soluble, reverted, insoluble and total; 
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of potash, stating the percentage soluble in distilled water. Statement 
shall be filed with Oregon Experiment Station annually during the month 
of December. — License Fee. $ 20.00 for each brand. — State Fertilizer 
Official. Chief Chemist, Oregon Agricultural Experiment Station, Cor¬ 
vallis, Oregon, 

Pennsylvania. — Registjation. — Every manufacturer or importer 
of commercial fertilizer shall, on or before the fiirst day ot January of each 
yeai, before ofiering for sale in the State of Pennsylvania, file with the 
Secretary of Jlgriculture a statement of the names and number of brands 
of commercial fertilizers, showing the distinct trade name which they 
shall oft'er for sale during the ensuing year, and a cop} of the anal; sis of 
each brand. This statement shall also include the name and address 
of the manufacturer, the net weight of the contents of proposed package, 
brand or trade name, and an analysis stating the percentage such fertilizer 
contains of nitrogen in an available form, of potash soluble in water, 
of soluble and reverted phosphoric acid, and insoluble phosphoric acid- 
The affidavit shall be filed before January ist of each year, showing the 
amoimt of each brand of fertilizers having a distinct trade name, sold within 
the State during the preceding year. — License Fee. 100 tons or less,. 
§ 15.00 per brand; 100 to 500 tons, $ 20.00 per brand ; 500 tons or more, 
$ 30,00 per brand. — SMe Fertilizer Official. Clerk of Fertilizer Control, 
Department of Agriculture, Harrisburg, Pa. 

Rhode Island. — Registration. Before any commercial fertilizer is 
sold, importer, manufacturer, or party who cause it to be sold or offered 
for sale within the State of Rhode Island, shall file with the Board of 
Managers of the Rhode Island State College a certified copy of the label 
showing the number of net pounds in a package, the name or brand under 
which the fertilizer is sold, the name and address of the manufacturer, 
and a chemical analysis stating the percentages of ingredients in the brands. 
The certificate shall also be accompanied by a list of the names and addresses 
of the agents in this State, and a glass jar containing not less than one pound 
of fertilizer shall accompany the statement, said bottle to be accompanied 
by an affidavit that it is a fair average sample thereof. Fiscal year ends 
March 3Xst. — Analysis Fee. $ 8.00 for each of the fertilizer ingredients 
contained, or claimed to exist in each brand registered. — State FertiF 
izer Official. State Chemist, Agricultural Experiment Station, Kingston, 
Rhode Island. 

South Carolina. — Registration. Every person or corporation en¬ 
gaged in the manufacture and sale of fertilizers, or commercial manures, 
or cottonseed meal, in the State of South Carolina, shall on the first day of 
FTovember of leach year, file with the Board of Trustees of the Clemson 
Agricultural College, a true and correct copy of a printed label required, 
said label to contain the name, location and trade mark of the manufacturer, 
the number of pounds weight in each package, also the chemical composi¬ 
tion of the contents of said package, and a mtnitnnin percentage only of 
any of the following ingredients claimed to be present, namely : available 
phosphoric add, nitrogen, and its equivalenti ammonia, and potash soluble 
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in water. — Inspection Tax. 25 cents per ton. — Sta.c Fedihze/ Official. 
Board of Fertilizer Control, Clemson College, Sontli Carolina. 

South Dakota. — So fertilizer law. There is, however, a general 
statute to the euect that an article must be what it is guaranteed to be. — 
^tate Fertilize/ Official Agricultural Experiment Station, Brookings. South 
Dakota. 

Tbxxesseb. — Registration. —All manufacturers, jobbers, and mani- 
prilators, of fertilizers or fertilizer materials used in the manufacture of same, 
who desire to sell in the State of Tennessee, shall file with the Commissioner 
of Agriculture, the name of each brand of commercial fertilizer, 
t*cid phosphates, fertilizer material or chemicals, together with the name 
and address of the manufacturer or manipulator, also the guaranteed 
analysis thereof, stating the sources from which the nitrogen, phosphoric 
acid and potash are derived. — Inspection Tax. 50 cents per ton. — 
Slate Fertilizer Official Commissioner of Agriculture, Nashville, Tenn. 

Texas. — Registration. All corporations, firms, or persons, before 
Selling cr offering for sale any commercial fertilizer for use in the State, 
shall brand or attach to each package a statement showing the brand 
or name of the fertilizer, the net weight of the contents of the package, 
name and address of the manufacturer, or person registering such fertil¬ 
izer, and the minimum percentage guaranteed to be present of available 
phosphoric acid, of nitrogen and of potash soluble in distilled water. 
Fiscal year ends August 31st. All firms before sdling fertilizers in the 
State shall annually file with the State Chemist of Texas Agricultural 
Experiment Station a certified statement of each brand. — Inspection 
Tax. 25 cents per ton. — State Fertilizers Official State Chemist, Agri¬ 
cultural and Mechanical College of Texas, College Station, Texas. 

Utah. — No fertilizer law. 

Vermont. — Registration. Every lot of commercial fertilizers sold 
or offered for sale, the retail price of which is Sio.oo or more a ton, shall 
be accompanied by a printed statement, certifying the number of net pounds 
of the fertilizer in a package, the name, brand or trade mark under which 
the fertilizer is sold, the name and address of the manufacturer, and a 
chemical analysis stating the minimum percentage of nitrogen, potash 
soluble in water, and available and total phosphoric acid. The fiscal 
year ends December 31st. — License Fee. $20.00 for each brand. — 
State Fertilizer Official Director of the Vermont Agricultural Experiment 
Station, Burlington, Vt. 

Virginia. — Registration. AH manufacturers, dealers or ageuts who 
may desire to sell or offer for sale in the State of Virginia, any fertilizer or 
fertilizer materials, shall first file with the Commissioner of Agriculture 
and Immigration of the State, upon fornas furnished by said Commissioner, 
the name of each brand of fertilizer or fertilizer material, together with the 
name and address of the manufacturer, also the guaranteed analysis thereof, 
stating the minimum percentage of available pho^horic acid and the nitro¬ 
gen and potash. — Brand Tax. $5.00 per ton. — Tonnage Tax. 15 cents 
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per ton. — Slate Fertilizer Official Commissioner of Agriculture and 
Immigration, Richmond, Va. 

Washikoion. — Registration. All commercial fertilizer sold or 
ofiered for sale in the State of Washington, the price of which is $10.00 or 
more per ton, shall be subjected to annual inspection by the proper sources 
at the Experiment Station, and all such fertilizers shall be accompanied 
by a printed label showing the number of pounds in the package, name of 
brand, name and address of manufacturer, and the guaranteed percentage 
of composition. A certified copy of this statement shall be filed with the 
State Chemist. — A dialysis Fee. $ 6.00 for each of the fertilizer ingredients 
claimed to exist in each brand registered. — State Fertilizer Official Com¬ 
missioner of Agriculture, Pullman, Wash. 

WBST Virginia. — Registration. Before any fertilizer is sold or 
ofiered for sale in this State, the manufacturer, importer or party who 
causes it to be sold, shall file with the Director of the Experiment Station 
a statement showing the number of net pounds of fertilizer in each package, 
name of 'brand or trade mark under which the fertilizer is sold, name and 
address of manufacturer, and also stating the percentage of nitrogen or 
its equivalent in ammonia, of potash soluble in distilled water and phosphoric 
add available in distilled water and reverted, as well as the total phosphoric 
acid and the materials from which the constituents are derived. — Registra¬ 
tion Fee. 40 cents per ton. — State Fertilizer Official Department of 
Chemistry, West Virginia University, Morgantown, W. Va. 

Wisconsin. — Registration. Every person who sells in the State of 
Wisconsin &nj fertilizer or fertilizer material, the price of which exceeds 
$ 10.00 a ton, shall affix to every package a statement showing the number 
of net pounds therein, the trade mark under which the fertilizer is sold, 
the name and address of manufacturer, and the percentage of nitrogen 
in available form, of potash soluble in water, and available phosphoric 
acid soluble and reverted, as well as total phosphoric acid. A form ci 
the label shall be filed with the Director of the Agricultural Experiment 
Station, University of Wisconsin, in the month of December of each year. 
License Fee. $ 25.00 for each brand. — State Fertilizer Official. Inspection 
Division, College of Agriculture, University of Wisconsin, Madison, 
Wyoming. — No fertilizer law. 

134 - Peruvian Agriouitural Products (i). — Pmi To-dav, voi. vi. Nos 3, 4 5 - 

pp. 148-159. I 4 ma. Jaly-August-September, 1914. 

Cotton is grown throughout the coastal zone. During the past two or 
three years the area under this crop has considerably extended, and many 
sugar estates are planting a fair quantity of cotton. The quality also has 
improved very much owing to the introduction of modem machinery. The 
coast of Peru is admirably adapted to the growth of cotton, for the mildness 
of the climate and the absence of storms and heavy rains reduce the work 
of cultivation; thtis the cost of production is 2 or 3 cents a pound less 
than m the United States. Besides, the yield per unit of area is greater in 

{Ed). 


(ij See also B. 1913, No 44% 
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Petti than in anv* other part of the world. Upland cotton {Gossypttmt Mr- 
sutum) gives from 553 to 968 lbs. per acre in the Cahete Valley and a maxi¬ 
mum of 1384 lbs. has been reached in the Lambaveque Valley, Sea Island 
gives an average of 447 lbs., Mit AM up to 550 lbs. on the coast and 830 
lbs. in the upper valley of the Pativilca. The Peruvian average production 
is 484.4 lbs.; the Egyptian 390.4 lbs.; the United Sates 308 lbs. or less. 

Sugarcane occupies between 75 000 and 100 000 acres of land. During 
the past two years, 1912-1913, more than £i 500 000 have been invested 
in machinery installations. In 1912, 192 754 metric tons of sugar 
were produced (of which 149 188 metric tons were exported) and over 
I 9S0 000 gallons of alcohol from sugarcane. The 1913 crop w^as about the 
same. In Peru the production runs as high as 40 tons per acre, while in Cuba 
it is approximately 22 tons per acre. Sugar is produced in Peru at a cost 
of from £5 to £6 per ton; against £14 per ton in Louisiana, £9 in the West 
Indies and £12 to £14 in Hawaii. 

Rubber (i). —Wild rubber is chiefly obtained from Eevea hrasiliensis 
which grows usually to a height of 60 to 75 ft. in the lower lands up to an 
elevation of 300 feet. Castilloa is also fotmd in Peru at higher altitudes and 
provides the caucho of trade. Along the Halluaga river and at other points 
in the eastern Provinces extensive rubber plantations have been laid out. 
The rubber output in 1913 was 2781 metric tons, valued at approximately 
£816 000. The highest previous production was 3193 metric tons in 1912, 
valued at £ i 380 000. 

Coffee. — Several kinds of coffee are grown in Peru, all being of superior 
quality; its cultivation has reached the largest development in the Mon¬ 
tana and Sierra districts. Usually 200 trees are planted to the acre and after 
the third year the yield from each coffee plant is more than one pound in 
weight. 

Vineyards. — Wine growing has been practised fox centuries ; of late 
3^ears the vineyards have extended considerably, especially in the Ica Val¬ 
ley, where they cover about one-fifth df the cultivated area (namely about 
8000 acres) in the Moquegua valley, the vineyards of which are considered 
to produce the best Peruvian wines, and in the neighbourhood of Lima and 
Arequipa. In 1907 some experimental vineyards with over 10 000 vines were 
planted in the Moquegua valleys. 

Maize is grown extensively, the maize of Cuzco being considered the 
most productive as well as the largest and most vigorous of all the known 
varieties. 

Rice is grown chiefly in the Department of Lambayeque and the dis¬ 
trict of Pacasmayo, 

Barley and wheat are grown mainly on the upland plateaux. The Pe-r 
ruvian Corporation has been carrying out successful series of experiments 
in the vast arid upland Lake Titicaca region with cereals and grasses brought 
from the high altitudes of China, India, Tibet and Abyssinia and from the 




(i) See also B. May 1913, Ko. 51S* 
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dry plains of Persia, Siberia, Smyrna and Tripoli. Experiments are also 
being made in the Junin highlands with Siberian alfalfa. 

Lima beans native in Peru, grow to perfection and yield an average 
of 1700 lbs. per acre. 

Tobacco has been grown in Peru from remote times. Tumbes, Jaen, 
Htinacalamba, Jeveros are the chief sources of the supply of the leaf. 

Coca. — The production of coca has decreased considerably in recent 
years. The largest area devoted to this industry is in southern Peru around 
Cuzco. In 1913, 7187 lbs. of cocaine worth £28 000 were manufactured. 

Tea. —In the vicinity of Cuzco experiments are being made with the 
production of tea, and leaves of excellent quality have been obtained. 

Fruits and vegetables. —All the fruits of the tropics and of the temperate 
zone can be grown to perfection in Peru. The olive was imported into Peru 
during the time of the viceroyalty; it is, however, only within recent years 
that it has assumed importance, especially in the coast Province of Camana, 
Department of Arequipa, and in Ilo and Moquegua. In the latter department 
are to be found the best varieties introduced from Seville, Spain. 

Forests. —Their utilisation, in spite of their wealth, is at present pre¬ 
vented by the transportation problem, but will no doubt be solved in time. 

Stock raising. —In Peru the raisingof live stock is extensivelypractised 
and especially in the Departments of Cajamarca, Junin, Ayacucho and Puno 
and in the districts of Acomai'o, Chumbivilcas, Canas and Anta. In these 
districts the estates are large. The Peruvian cattle, which it is believed 
originate from the stock imported from Spain, are of medium size, strong for 
work in the field, but rather inferior for beef or dairy imrposes. In order 
to improve the stock several choice breeds have been introduced with suc¬ 
cess, especially the Shorthorn and Brown Swiss The exportation of hides 
and skins and the tanning industr5" are of growing importance. The goat 
and kid skins of Piura are in great demand. 

The wool product in 1913 amounted to 4710 metric tons, valued at 
£649 806. Recently Tierra del Fuego and Patagonian sheep have been 
introduced for cross breeding. A British enterprise conducts a sheep ranch 
at Atocsayco, where the 3deld has been as much as 6 H pounds per 
head. Besides sheep's wool, Peru produces that of the llama, the alpacs<i 
and the vicuna. The female alpacas yield from 5 6 lbs* of wool 

and the males from 6 % to 8 Pigs are reared chiefly in tiie Barranca, 
Supe, Huacho and Chancay vaJleys, where they are fattened with maize, 
lucerne, sweet potatoes and barley. The principal object of breeding pigs 
is the production of lard, which amounts to over 2 200 000 lbs. per annum. 
This quantity, however, is insufficient to meet local demands. 

The following are the most important items of agricultural produce 
exported during the year 1913 : 


(i) See also B. Ajiril iqia. So 6S5. 
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metric tons 

£ 

Cotton. 

. . . 56162 

I 564 S44 

Sugar . 

. . . 142 902 

I 412 665 

Rubber . 

... 2 7S1 

S15 99S 

Wool . 

... 4711 

649 S06 

Skins and hides . . . 

... 3727 

200 924 

Guano. 

- . . 37530 

150 120 

Panama hats. 

... — 

118 735 

Rice. 

... 3410 

78 226 

Cattle . 

... — 

39 705 


135 - Agrieuiture in Malaya in 1913 . — Eewton- brain, E. (Director of Agriculture, 
F. M. S.). —Department of AgricuUnre, Federated Malay States, Bulletin'So. 20, pp. 45. 
Kuala Eumpur, September 1914 

At the close of the year 1913 the total area planted in rubber in the 
Federated Malay States amounted to 433 324 acres. In the Straits Settle¬ 
ments the total area under rubber was 1x3 316 acres, and in the non- 
federated States 163 903. The total area xinder rubber, therefore, in Malaya 
amounted to 708 545 acres, of which only 213 419 acres were in bearing at 
the end of the year and only 165 566 throughout. The average yield is 
over 290 lbs. per acre. The output for the year 1914 for Malaya is 
estimated at about 36 000 tons. 

In all these figures, as in the following ones dealing with the yield, 
only plantations of 100 acres in extent are taken into account. 

The rubber acreage producing in the Federated Malay States is return¬ 
ed at 164390 acres. The average yield per acre was about 273 lbs., but 
if only the area in full bearing is considered it can be estimated safely 
at 400 lbs. per acre. 

The rubber output in 1913 is returned at 20 226 tons, with an increase 
of 42 per centover that of the previous year, and is over one half the w^orld’s 
total of plantation rubber as given by Messrs. Lewis and Peat, ooo 
tons. 

The total estate production of Malaya for 1913 is returned at 28 214 
tons, or 30 per cent over last year. At the end of 1912 the number of labour¬ 
ers employed on estates in the Federated Malay States is given as 201 207; 
thdr wages ranged from 23 cents ( yi ) to $ i {25 4d ). 

The general view now iis that not more than 100 trees should originally 
be planted to the acre and that eventually about 40 or 30 to the acre should 
be left. Of the total of 433 324 acres under rubber in the Federated Malay- 
States only some 10 891 acres are interplanted with catch crops, and of this 
coffee occupies about 4906 acres. In the Straits Settlements, the area is 
9164 acres, or about 8 per cent of the total under rubber. Indigo, which was 
considered as a possible catch crop, was tried at Kuala Lumpur on hill 
land, and on the alluvial soils at Telok Anson, hut has not proved a success. 

Cover crops that are not revenue-producing are also very little in favour 
among the planters excepton the steepest hillsides, and this notwithstand¬ 
ing the fact that some of these cover plants have given very good restdts, 
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sucli as tlie horse gram {Dolichos biflorm), the Sarawak bean (D. hoset) (i)^ 
Passion flower (Passiflora jcetida) and the sw’eet potato, the latter 
particularly in damp localities. 

As for the question whether tapping should be done every day or on 
alternate days, the writer’s experiments shovr consistently that for the same 
amount of bark removed, the total yield is greater where every day tapping 
is practised, but that the yield per tapping is greater where this is done on 
alternate days. Consequently if the cost of production per lb. of rubber 
is alone to be considered the alternate day" system will be preferred. But 
the production per acre must also be considered and the reduction in cost 
per lb. of rubber must not be too much insisted on, so that if by^ tapping 
every day a profit on the extra cost of tapping is made, every day tapping 
should be adopted. 

Of the insect pests of rubber reported, Xyleboms payvulics is the only 
one that requires mention and among fungus diseases only the pink disease 
caused by Cortkimn salmcnicobr. 

The area under coconuts is estimated at 174 234 acres, most of which is 
on the west coast and almost confined to the alluvial coast plain on that side 
of the country. Upwards of three-quarters of the quantity of coconuts 
grown are on small holdings under 100 acres in extent. In 1913, 9264 tons 
of copra were exported. 

In some estates cofiee is grown with some success as an intercrop with 
coconuts. Liberian coffee can quite well be growm with coconuts and at 
present probably- pays better than the Robusta. 

The most serious pest of coconuts during the year has been the rat. 
Fungus diseases have been comparatively rare. A new’ disease of young 
coconuts w’as found,caused by a specie of Helminthospormm which can be 
eradicated by cutting out the diseased leaves and spraying with Bordeaux 
mixture. 

Paddy^ occupied in 1912-13 in the Federated Malay States 125 873 
acres. The yield amounted to 3 143 542 bushels. In 1913-14 the area 
under rice was 123 82S acres. 

Coffee W’as gromi in 1913 on 7695 acres, the area diminishing in com¬ 
parison with previous years, owing to the low- prices of Robusta coffee. 
It is grow'n mostiy in Selangor. 

In the Experimental Plantations at Kuala Lumpur, Batu Tiga and Gu- 
nong Augsi, the following plants have been successfully grown or are still 
under experiment: 

Castillo j eiastica, which was planted at Gunong Augsi at an elevation 
of 1200 feet and has shown remarkably- good grow’th; the African oil palm 
{Ehm Manila hemp [Mma tcxtilis), Sisal hemp (Agave 

Yigida vrr. %isauma^, Fnremcj sp.; Sanscvieria sp. and other textiles; 
ipecacuanha, ^ liich thrives well: Hcdychhmi coronarmm as paper material; 
Cirskoitj i,u::ir.ihYa and f. kdgcrimta ; Brazil nuts (Be^iJwUefia cxccha) ; 
several species of coffee; camphor; among frtiit trees; Tcnninalia edulis. 


[Ed.). 


vi. See jB. Oct. 1914. Ko 906. 
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Ariocaypii'S odoratissmcij several bananas, Anonia cherim&lia, Spmidias 
fwpima, Hibiscus sabdariffa, which was introduced from the Philippines 
and is satisfactorily grown at Kuala Lumpur, and various species of 
hdigoicra. 

1^5 - Alum in Foods. — Bulletin of the United States Depmiment of Agriculture^ No. 103, 
pp. 7. W^'Esbrngton, April 29, 1914. 

The term “ small quantity ” is applied to such an amount as may be 
ingested daily in the normal use of biscuits, pastiy^ or other articles 
leavened with baking pow^der containing alum, and which corresponds 
to 25 to 75 milligrams of aluminium. By the term “ large quantity ” 
is understood such an amount of aluminium as would be ingested only 
under unusual conditions and which may reach 150 to 200 milligrams. The 
efiects of amounts up to and exceeding 1000 milligrams of aluminium hav¬ 
ing also been studied, the Referee Board of Consulting Scientific Experts, 
in answer to questions put to it by the United States Department of Agri¬ 
culture, have drawn up a report stating that: 

iUuminium compounds when used in the form of baking powders 
in foods have not been found to afiect injuriously the nutritive value of 
such foods. 

Aluminium compounds in small quantities, up to 150 mgms. daily, have 
not been found poisonous or injurious to health. In quantities up to 200 
mgms. per day they may provoke mild catharsis. 

Large quantities of aluminium usually provoke catharsis, owing to 
the sodium sulphate which results from the reaction during digestion. 

Aluminium itself has not been found to exert any deleterious action 
injurious to health, beyond the production of occasional colic when very 
large amounts have been ingested. 

When aluminium compounds are mixed or packed with a food the qual¬ 
ity or strength of said food has not been found to be injuriously affected. 

In short the Board conclude that alum baking powders are no more 
harmful than any other baking powders, but that it is wise to be moderate 
in the use of foods that are leavened with them. 

137 “ Plants, Including Fungi, Poisonous or otherwise Injurious to Man in Australia* 
— BimjCN, J. CUELAND (Piiiidpal Government Mcrobiologist, N. S. W.) in The Agri- 
cuUufal GmeUe of Tasmamat Vol. XXII, No. 9. pp.- 361-367; No. 10, pp. 401-403* 
Hobart, September and October 1914. 

This paper is a review of various references to injuries to man caused 
by plants recorded in Australia. 

Etiphorhimeae. — Euphorbia drmimondii Boiss. The seeds seem to 
have cathartic properties, and the plant is stated to be injurious to stock. 
It has been observed, however, that pigeons eat its fruit with impunity. 

Ricinus communis (Castor Oil Plant). This is a common, introduced 
plant in Australia, growing in many waste places. Several cases of poison¬ 
ing by the seeds have been recorded. 

Anacardiaceae. — Amcarditmi occideniale (Cachew Nut}. Several of 
these trees exist in Queensland. There are many varieties with varying 
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properties aad uses, some of them poisonous; but two are edible, a red and 
a yellow variety. 

Leguminosae, — Castanospermum aushale. The poisonous properties 
of this plant, the Moreton Bay chestnut, are well known as regards 
animals. The pods contain saponin, which may be got rid of by running 
water. 

Rosaceae. —Pyunus mnygdalus var. amara (Bitter Almond) the seeds 
of which are poisonous. 

Myrtaceae.—Rhodomyrtiis macrooar pa. It is stated that if the berries 
are eaten w'hen infested by a fungus, Gloeosporkm, they produce, in certain 
subjects, paral^^sis of the optic nerve and sudden blindness, but that when 
they are not so affected they are harmless. However, the blacks eat the 
fruit unreserved^, as do some whites. 

Eucalyptus spp. Fatal cases of poisoning from over-doses of Euca¬ 
lyptus oil have been recorded. 

Umbelliferm. — Conium maculakm, 

Ctmtrbiiaceae. — Wild melons with poisonous fruits, which probably 
contain an alkaloid. It has been stated also that there had been consi¬ 
derable mortality amongst horses in one locality in consequence of having 
eaten wild melons. 

Comolvidaceae. — Giant convolvulus. It causes poisoning with 
symptoms resembling those caused by belladonna poisoning and yielding 
to the same remedies. 

Solanaceae, —> Duranta phimuri, the berries of which are poisonous. 

Anthocercis liitomt, a native plant which causes poisoning with the 
same symptoms as those due to belladonna and which yields to the same 
treatment. 

Datura stmmonuim (Thorn Apple). This introduced plant is common 
in waste places in Australia. 

Atropa belladonna, 

Cycadeae. — Species of Macrogamia. The untreated nuts are poisonous 
in man and in cattle, causing a form of paresis. The poisonous principle, 
which is said to be *oxalic acid and a crystalline substance probably an 
alkaloid, is removed by maceration. 

Cycas media has caused incipient poisoning in man and has feen fatal 
to pigs, which however, eat the nuts heartily. 

Zmnia spiralis, bears poisonous nuts. 

Graminem, —' LoUmn spp. probably, L. perenne. The presence of 
seeds of L. temulentum is well known as a cause of nervous symptoms. 

Fungi. — In the State of Victoria the poisonous Q.y agaric [Amanita 
mimaria) is recorded, as well as other species of Amanita, probably includ¬ 
ing poisonous kinds. 

One case of poisoning was believed to be due to Agarims campestris 
growing an some foul medium or being itself attacked by some poisonous 
parasite. 
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13 S ~ Work of the Experimentai Station for Sugarcane at Escada in the State of 

Pernambuco, Brazil, from October to December 1913. ~ i^a A^r.cyjum 

Indusinct e CoffvnerctJ, Boletini da Esiacdo Expcf.mcniaJ ue Catina A&kuca}, EicMa^ 

Esi&ski dc PLrncifKbvcn] Year II, 2 so. i, pp. 146 -J- table and fig*. Januan’’-Jiiine 1914. 

The Bulletin contains: — the report oi the Director on the ’?iork 
carried out at the Experimental Station from October to December 1913 ; 
a study on the character of the rains in 1913; a description of the method 
adopted in the Chemical laboratory of the Station for the analysis of canes; 
a report of the tour of inspection in the Pernambuco country for studymg 
the cultivation of coconuts and the conditions adverse thereto : a descrip¬ 
tion of the methods of practical verification, scientific examination and 
chemical control of the machinery for crushing the cane in connection with 
a possible imbibition of the bagasse; preliminary notices on the work 
commenced at the Station for obtaining new* varieties of cane from seed; 
considerations on the choice of slips for planting; instructions for the trans¬ 
mission of insect specimens to the Station; statistical tables showing the 
commercial movement of sugars in various parts of the world. 

The average ^deld of cane in the State of Pernambuco is stated by the 
Director to be 48 tons per acre with 13 per cent of extractible sugar, i. e. 
7000 lbs. of sugar per acre, against 13 800 lbs. in Java. The cost of produc¬ 
ing I lb. of sugar in Pernambuco is estimated at i.35(? (i), against o,y$d 
in Java, 0.8^^ in Cuba, and i.2Sd in Hawaii. 

The studies on the character of the rains in 1913 include others on the 
quantity of water necessary for the proper growth of the cane in the State 
of Pernambuco. It was found that for lOO acres of cane, the daily eva¬ 
poration averages 86 430 cu. ft. of water, equivalent to 0.24 in. to be 
supplied by rain or irrigation, or 7.2 in per month. The writer, Dr. hmz 
DE Waae, gives several tables of the rainfall for the State in the five years 
1909-13; they show that on the average there should be sufficient rain 
from March to August, but less than sufficient in other months. The five 
years gave an average of 156 days of rain in the year and a monthly rain¬ 
fall of 4.32 in. 

In his report on the inspection tour, Dr. Pedro Correa notes that 
well-kept coconuts in the State of Pernambuco are free from serious 
disease, seeing that as a rule the parasitic insects called “ besonzo ”, the 
commonest of which is Oryci&s rhinoceros, only attack weak and badly 
kept trees. He accordingly insists on the necessit}" of manuring the trees 
and indicates the good results that have been obtained by manuring with 
seaweed (sargassum). 

Dr. ItViz DE Waad notes that the cane called Cayanna, once preferred 
to all others and considered excellent but afterwards degenerating, is of 
Brazilian origin ; he has therefore, side by side with his work of hybrid¬ 
isation and selection, undertaken attempts to regenerate the cane from 
seed in the hope that it will thus re-acquire its former good qualiti^ and 
lose those that are objectionable. 
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As to the slips or cuttings of the cane intended for planting, he advises 
the rejection of canes, which, although they may he richer in sugar, are 
deficient in other substances necessary for tlie sprouting and nourishment 
of the young plant in the first year of its growth; instead, the “ flag ” 
should be chosen, that is the top of the cane down to the first eye covered 
by hard epidermis: such a cutting generally contains three eyes, but may 
have five or sis. 


CHOPS AIST) CULTIVATIOX. 


139 - The Non-Existence of Magnesium Carbonate in Humid Soils.—me inure, 

W, H.; Willis, I,. G. ; and Haedy, J. I., in AgncuUural Experiment Station of 
the Unmrsity of Tennessee, Bulletin No. 107, pp. 151-202. Knox^^ille, Tennessee, 
June 1914. 

Along series of experiments was made on the behaviour of compounds 
of calcium and magnesium in the soil. 

It was found that very heavy dressings of precipitated magnesium car¬ 
bonate (equivalent to 8 tons of calcium carbonate per acre in excess of the 
“ lime-requirement ” as shown by the Veitch method) were completely de¬ 
composed after 8 weeks in moist soil under conditions precluding leaching ; 
in the case of equivalent quantities of precipitated calcium carbonate a 
large proportion of the CO2 added was still determinable after 8 weeks. 

. Hue months after applications of similar amounts of ground limestone 
and ground dolomite, it was found that, wMe about three-quarters of the 
limestone added was still present as carbonate, less than half of the carbo¬ 
nate from the dolomite remained, although the limestone was 1.62 times as 
soluble as the dolomite in carbonated water. 

In a laboratory experiment, it was found that an alkaline loam soil 
caused appreciable decomposition of precipitated magnesium carbonate 
during one night. 

The writers can iSnd no certain reference to the occurrence of magne¬ 
sium as carbonate in soils, and they believe that, at any rate in moist mi¬ 
neral soils, magnesium carbonate does not exist and is rapidly decomposed 
when added. 

I^aboratorj^ experiments to determine the agents causing decomposi¬ 
tion, showed that precipitated magnesium carbonate was decomposed on 
moist contact with sand (coarse and fine), clay, kaolin and silt, both with 
and without the presence of precipitated calcium carbonate; even soils 
strongly alkaline from excess of calcium carbonate can effect this de¬ 
composition. 

Knally it was found that pure silica (hydrated and dehydrated) evolved 
carbon dioxide from precipitated carbonates of calcium and magnesium, 
or from dolomite, in presence of moisture at room temperatures; the silicic 
acid radicle replaces the caibon dioxide, x^ith formation of magnesium 
silicate. 
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Actual loss of magnesium from soils may take place owing to hydro- 
iysation of magnesium silicate, which is shown to take place to an ap¬ 
preciable extent in carbonated water; the magnesium bicarbonate so 
formed is easily leached out. It should be noted that this action takes 
place more readily with calcium silicate than with magnesium silicate. 

The toxicity usually attributed to magnesian lime was shown not to 
be due to the persistence of causticity, as magnesia was converted to car¬ 
bonate in soils more readily than lime. In experiments with wheat and 
tail oat-grass, it was shown that toxic effects resulting from heav^^ dressings 
of precipitated magnesium carbonate were due to finely divided and ex¬ 
tensively diffused magnesium silicate. 

140- Soil Acidity and Methods for its Detection. — Harris, j. e. (Division of 
Chemistry, Michigan Experiment Station) in Science^ Vol. XI,, Xo. 1031, pp. 491-493. 
New York, October 1914. 

Owing to the colloidal nature of the acids of the soil, the only sure 
way to determine the lime requirement of an acid soil is to use the same 
material in the test as is used in the field for correcting the acidity. Methods 
which involve the estimation of the acid liberated by treating the soil with 
salts such as sodium or calcium chloride and zinc sulphide (i) are liable 
to error, since the amounts of the different ions absorbed by the acid col¬ 
loids vary with the character of the soil and it is not possible to determine 
the equivalent amounts of calcium required. The methods of Veitch 
and StiCHTiNG are therefore considered to be most suitable for the purpose. 
As to the qualitative methods for the detection of soil acidity, it has been 
foxmd that not aU kinds of litmus paper are suitable. In experiments 
at the Michigan Agricultmal Experiment Station, Kahlbaum's litmus 
paper has been found to be the only one not so thoroughly saturated with 
all^i as to make it unsuitable for this purpose. In fact it is so sensitive 
that only a few moments* contact with the soil particles is necessary to 
obtain a very distinct coloration. 

X41 ~ Causes of the Sterility of Certain Soils in the Kankakee Marsh H^ion» Indiana. 

— Abbots, J, B. ; Conner, S. D. ; SMArrsy, H. R. (Department of Soils and Crops), in 
Purdue Universityi Agricultural ExpenmeM Staiiott, ButlHin No. 160, Vol, XVII, 
pp. 329-370. Eafayette, Indiana. 

During the latter part of the glacial period, the region immediately 
south of the Valparaiso moraine, in the State of Indiana, seems to have 
been occupied by an extensive glacial lake, which geologists know as 
Eake Kankakee; the water subsequently drained away, leaving a vast 
marshy plain. This region embraces portions of Eafce, Porter and Da Porte 
counties,the greater part of Newton, Jasper, Pulaski, and Starke counties 
and portions of Benton, White, Cass, Fulton, Marshall and St. Joseph 
counties. It consists of peats, peaty sand, and dark sandy loams with some 
admixture of day and silt, with frequent sand ridges and mounds. The 
peaty soils and dark sandy loams are rich in organic matter and nitrogen and 




(i) Se^ B. Oct. 1914, No, Srr, 
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generally well supplied with available phosphoric acid, but almost alwa^^s 
very deficient in available potash. 

In this region some unproductive areas exist, one of which is about 
30 square miles in extent; none of the cultivated crops thrive upon it, 
even after thorough drainage and Hberal manuring. 

Chemical analyses show these tmproductive soils to be fairly well 
supplied with plant food, but excessively acid. Notwithstanding the 
excessive acidity these soils have been found to contain large amounts 
of nitrate nitrogen during the growing season. 

Analyses of cold water extracts from one of these unproductive soils 
(that of the Wanatah experiment field) show that the nitrate, in part at 
least, is combined with aluminium. 

Application of pulverised limestone has been found to reduce the 
acidity, to replace aluminium with calcium in the soil solution and to render 
the soil productive, but does not seem to have greatly accelerated the 
already rapid rate of nitrification. 

It is evident that some element in these soils other than calcium or 
magnesium acts as a salifiable base capable of supporting nitrification, 
and the composition of the water extract points strongly to aluminium. 

Very dilute solutions of alumi n ium nitrate are toxic to maize seed¬ 
lings in water culture in the presence of mineral nutrients. The toxicity 
of aluminium nitrate was found to be approximately equal to that of rutric 
acid of the same normality. 

Cold-water extracts of the unproductive soil show approximately 
the same toxicity as aluminium nitrate containing the same amounts of 
aluminium and approximately the same amounts of mineral nutrients. 

The extreme toxicity of aluminium nitrate in water cultures even 
in the presence of nutrients, together with the presence of large amounts 
of water-soluble nitrate and aluminium in the soil, leads to the conclusion 
that soluble salts of aluminium, or more fundamentally the lack of basicity 
which permits them to exist, are largely responsible for the unproductive¬ 
ness of the soil in question. 

The toxicity in nutrient solution of aluminium nitrate and of soil 
extract is overcome by addition to the solution of various compounds 
(pricipitated carbonate of lime, di-calcic phosphate, sodium hydroxide,, 
magnesium oxide, and tricalcic phosphate) which possess the common 
property of precipitating the aluminium and at the same time forming 
non-toxic salts with its acid radical. 

It is suggested that the toxicity of aluminium nitrate may be due to* 
the acid radical. Aluminium nitrate is more or less hydrolyzed in solution, 
and the acid radical is taken into the plant cells by osmosis, while the 
colloidal aluminium hydroxide is not^ 

The compounds which overcome the toxicity of aluminium nitrate 
and of soil extract in water culture also render the soil productive when 
applied to it in sufficient amounts. 

Application of pulverised limestone or slaked lime at the rate of two 
to four tons per acre, supplemented by fertilisation with phosphates and” 
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potash, has proved effective in field trials on a large scale and is recommended 
as a practical remedial treatment for rendering this type of soil productive. 

142 - The Origin of Vanillin in Soils. — sulliv.\n, m. x. (Bureau of SoiJs, u. s. 
Dep- of Agr.) in Journal of Industrial and Engtneeting Chemistry^ Vol. VI, No. ii, 
pp. 919-921. Easton, Pa., November 1914. 

Vanillin was found in wheat seedlings in quantities up to about 13 
parts per million; it was also found in many other plants either in the free 
condition or combined in such a form that it was liberated by hydiotysis; 
traces were likewise found in the water in which wheat seedlings had grown, 
so that it would appear that its presence in soil is due partly to derivation 
from vegetable debris and partly to direct excretion of growing plants. 

143 » Antagonism between Anions as related to Nitrogen Transformation in 
Soils (i).— Ewmax, C. B., in The Plant World, Vol. 17, No. 10, pp. 295-305. Tucson, 
Arizona, October 1914. 

It has previous!}^ been sh.ovfrL{Botamcal Gazette, {Vols, 48 and 49) that 
the kations of salts in solution exert toxic and antagonistic actions on 
the rate of ammonification of certain organisms, but some doubt has 
existed as to similar effects being exerted by the anions. These ex¬ 
periments were carried out to test this point and in order that they should 
have a more practical bearing, the salts occurring in alkali soils were chosen, 
viz, the chloride, sulphate and carbonate of sodium. 

Solutions of these salts were tested for their effects on both ammoni¬ 
fication and nitrification of soil organisms. 

The method employed in the ammonification experiments was as 
follows: to lOO-gram portions of a light soil of good ammonifying and 
nitrifying power placed in tumblers, were added 2 gms. of dried blood 
and the different salts in the required proportions. Enough sterile distil¬ 
led water was added to make optimum moisture conditions and the mixture 
stirred. The tumbler was covered with a Petri dish cover and allowed 
to incubate for a week at 28<> to 30® C. It was then distilled with magnesia 
and the ammonia measured against standard acid. The salt additions 
were made on the basis of their toxicities, which were determined in investi¬ 
gations described elsewhere [Centralblatt fur Bakieriologie, Vols. 32, 33 
and 35). All determinations were made in duplicate. 

The results obtained showed that a marked antagonism exists between 
each of the salts Na^Co^, ISfaCl and ^32804, not only in the case where 
one of the salts is a direct stimulant to ammonification as is NagCog, but 
also between two defimtely toxic salts like NaCl and 

In the nitrification experiments reciprocal series were made in all 
cases* In other respects the cultures were prepared like thoseinthe ammoni¬ 
fication series except that i % of dried blood instead of 2 % was used. 

The results obtained showed that when sodium chloride was present 
in a toxic quantity of 0.2 % the nitrificatioca was reduced by more than one 
half that of the normal soil. The addition of quantities of sodium sulphate 

(t) See alsoB. Jm, xgi4. No. 43 and B. Atig* I9i4» Np. 717. , (Edl),' 
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from 0.03 % to 0.2% did not depress the rate of nitrification, but increased 
it beyond that of the normal soil, though the total alkali content of the soil 
was doubled. Further the addition of 0.03 % of sodium carbonate de¬ 
presses nitrification to about 75 % below the normal. When, however, 
var3mig amounts of sodium sulphate are added up to about 0.5 % con¬ 
centration, the nitrification is increased beyond that of the normal. 

Still more remarkable results were obtained in the case of sodium 
carbonate and sodium chloride. Thus, 0.2 % of KaCl alone depresses 
the normal nitrifying power of the soil by considerably more than 30 % 
and 0.05 % of NagCOs alone depresses it by about 75 %. Yet when the 
two are added together the nitrifying power is increased by more than 
23 % above that of the normal. Also, amounts of NagCOs or three 
times as large as that which alone depresses nitrification by about 75 % 
can be made absolutely innocuous and even allow of a stimulating effect 
on nitrification, if 0.2 % NaCl is added to them. 

Similar results have also been obtained with regard to the growth of 
the higher plants. 

These results therefore testify: i) to the general nature of Ivoeb’s 
conception of physiologically balanced solutions, 2) to the relatively 
new or obscure fact that anions are as effective in antagonism between 
salts as kations, and 3) to the promising probability of employing the 
principle of salt antagonisms as a formidable weapon in the solution of alkali 
problems in soil management, as well as in other problems of practical 
value which are related to the physiology of plants. 

144 ~ Natural Fixation of Sands by Vegetation in the Region 0! the Caspian Sea. 

— PiUiEZKii, V., in Lesnoi Joiinml (Journal of Forestry), Year XI.IV, No. 5, pp. S75-888, 

Petrograd, 1914. 

In studying the fixation of the sands in the Caspian region, the writer 
distinguishes eight stages between the bare sands and the steppe, extend¬ 
ing over 8a to 150 years. Under natural conditions the passage from the 
first to the fifth stage requires 30 to 40 years; with the assistance of mart 15 
to 20 years. It is possible that in other regions the number of the stages 
and their duration may be different. What is important to establish is 
the succession of the types of plants characteristic of the successive stages. 
The writer reviews them for the region in question. 

The cultivator must be guided by the fixing of sands as carried out by 
nature; he will thus avoid the excessive expense of preparing artificially 
the conditions of soil that are indispensable to a plant which does not grow 
spontaneously in any given stage. These consideration are very important 
in the work of fixing the sands oftheCaspian,of Turkestanandof Astrakhan. 

Along the Asiatic railway a new method of fixing the sand is employed; 
it consists essentially in sowing and spreading only those plants which grow 
naturally in any given stage, but which for some special reason are rare or 
even wholly absent. By following this method the sands are fixed rapidly 
and with little expense, because the use of an inert covering is to a great 
extent, and sometimes completely, avoided. 
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145 - Tillage and Sod Muleli in the Orchard. — hedrics, r. p., in Xey York A^ri- 

cidiural Expenment Station, Bulletin No. 375 , Pp. 80 t- 7 plates. Geneva N. Y., 1914. 

]!^Ir. Hitchings’ apple orchard near Syracuse, in the State of York, 
has produced during the last fifteen years more prize-winning apples at 
the annual State fairs in New York than any other orchard in the State. 
It is unique for the lay of the land and the soil, and the trees have been 
planted, pruned and sprayed and the soil treated in very original ways. 
It lies in the bottom and on the foothills of a deep valley and on too steep 
an incline for convenient cultivation, as under constant tillage the soil 
would wash more or less. The soil is soft, moist, and, throughout the year, 
but especially in early spring, it contains much water, notwithstanding well 
constructed open ditches to carry it away. 

Air. Hitchings* method of sod mulching consists in lajing the ground 
to sod before or as soon as the trees are set, never tilling it and cutting the 
grass for a mulch once or twice, as conditions may demand, during each 
summer. The cut grass is never removed but raked and piled about the 
trees. Neither straw nor similar material is added. 

The above method has been the subject of much discussion and, in 
order to compare it with tillage in apple orchards, the New York Agri¬ 
cultural Experiment Station rented for ten years, from 1903 to 1913, 
several plots in Mr.Hitchings' orchard, continuing during the whole decade 
his method side by side with the usual method of tillage. 

The experimental work was carried out on three plots. Plot A is 
on level ground in the bottom of the valley: it contains 8 rows of 34 trees 
each, which at the beginning of the experiment had been set two years, 
of the Rhode Island Greening, Sutton and Wagener varieties. 

Plot .S is in the lower part of the hillside orchard. It consists of 6 
rows of 13 trees each. The varieties represented are Alexander, Wealthy 
and Fameuse and the trees were nine years old at the beginning of the 
experiment. 

Plot C is up the slope above plot B. The trees are Northern Spy, 
ten years of age at the beginning of the experiment and planted in five 
rows of six each. In each plot half the land is in tillage and half in sod. 

All three plots appear to be well supplied with phosphorus, potash and 
nitrc^en. At the close of the experiment the analysis of the soil yielded 
the results shown in the accompanying table. 

, The amounts of carbon and nitrogen show that there is considerably 
less humus in the tilled land than in that kept in sod, notwithstanding 
the (comparatively sparse) cover crops turned under in the tilled plots. 
The writer concludes that in tilled orchards the cover crops alone in many 
cases are not sufficient and that the deficiency must be made up by occa¬ 
sional manuring or by a clover sod for a season. 

All three plots were on deep soil, and B and C received the bill-side 
seepage. All these factors favour the sod mulch method. All plots were 
pven identical treatment. The tilled plots were ploughed early in the spring 
and, cultivated from seven to eleven times, a cover crop, usually of clover, 
|;,| 5 llowing. In the sod plots there was a mixed growth of orchard grass and 
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Fertilising matter, in lbs. per acre. 



Plots 1 

! 

1 

P* 0 . 

CaO 1 

i 1 

K3O 

Total 

carbon 

N 

i 

First seven inches. 

sod ... . 

4440 

! 

I 

1 12 600 

46 000 

50 200 

5 800 

1 

tilled. 

4 720 1 

i 8 Soo 

1 

48 400 

48 000 

5400 

B. . 

( tilled. 

j 4 620 

! 10 800 

i 

55600 

63400 1 

7 200 

4 260 j 

14 800 

52400 1 

46000 ; 

5 800 

! 

j sod. i 

3900 

16 600 

36 600 

74000 

6 600 

i 

[ taied. 

2940 

12 800 

47 600 

22000 

3 000 

A 1 

Second seven inches, 

( sod.. 

2 520 

9 600 

49600 

33600 

4 200 


1 taied. 

2580 

7 600 

— 

26 Soo 

3 600 

B ^ 

£ sod. 

4 400 

II 400 

55200 

52 400 

6 200 


i UHed. 

4580 

12 400 

— 

—— 

5 600 


blue grass. These grasses were mowed once during the summer, usually 
about the middle of June, and left as they fell. 

The 3?ieids were not so satisfactory as could be desired: the trees in 
sod bore an average of a little less than four bushels while those in tillage 
bore a little more than three bushds per tree. The trunk development 
was the same under one method as the other. In plot A on the floor of 
the valley those under tillage showed greater diameter of the trunk. This 
is es^lained by the fact that the hill seepage furnishes an abundance of 
moisture for both trees and grass, but in the drier soil of the slope, trees 
in sod cannot compete successfully with the grass for moisture. 

In comparing costs, the extremes are too far apart. 

The cost of tilling plot A was at the rate of I11.22 per acre, Plot B 
$13,30 per acre and Plot C $24.33. For cutting grass in plots A and B, 
60 cents per acre were paid, and ^ cents per acre in Plot C. The average 
for "Kbie tilled plots was $16.28, for the sod plots 72 cents per acre. These 
figures show that the cost of tillage varies greatly, depending upon land, 
tools, teams, number of cultivations and other factors. The cost of cutting 
grass will be more nearly the same for all orchards. 

There was little difference in size between the apples in the two 
sections, whale those of the sodded plots were much more highly coloured 
and more attractive in appearance and moreover ripened a little earlier. 
lObe cokmr of the foliage of the tilled trees was darker and richer than in 
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Pre\"iotisiy to this experiment, the New York Agticnltiiral Expenment 
Station had carried out comparative tests of the Hitchings method and of 
the usual tillage method at Auchter near Rochester. There the tillage me¬ 
thod proved superior, here the reverse was the case. The conclusion, to 
be drawn is that while the tillage method is generally advisable h most 
of the orchards in the State of New York, the Hitchings method may be 
more advantageous under special conditions, such as considerable depth 
of soil, land on steep hill-sides, easily washed away, or very stony. Besides, 
the choice between the two methods may be determined by economic con¬ 
ditions, for even if the yield in fruit be inferior, the lower cost of cultivation 
of extensive orchards might coimterbalance the lower production. 

MANURES 
AND 

MANURING 



I 

n 

in 

IV 

V 

VI 

Cl... 

6.50 

6,oS 

7.21 

7.14 

0.15 

0.20 

1^2 SO^ ... 

5.65 

5.25 

5.18 

5.27 

3.51 

3.42 

P205. 

7.90 

8.11 

7.73 

6.gi 

8.79 

9.02 

CaO (as carbonate). 

0.30 

0.22 

0.17 

0.19 

2.53 

3.20 

CaO (as phosphates). 

8.99 

8.86 

9.55 

9 A 7 

10.50 

lO.IO 

CO,.. 

0.15 

0.18 

0.13 

0.16 

2.10 

2.00 

N. 

2.98 

3.02 

3 .X 9 

2.94 


0.30 

MgO. 

4.20 

4.40 

4.04 

3.32 

0.90 

0.80 

Fe^Os. 

4.90 

4.80 

4.40 

6.32 

0.70 

0.60 

. 

4.08 

3.50 

3.93 

2.47 

3.02 

3.52 

. 

0.19 

0.19 

0.18 

0.16 

0.16 

0.25 

IiOss oa igniiiiBi (organic matter) . 

14.20 

14.26 

16.08 

16.30 

56.08 

55.50 

H.0 .. 

4.25 

5.00 

4.50 

3.50 

4.50 

4.10 

Bisohible residae.. . . 

40.00 

40.60 

40.10 

40.55 

3 . 0 ^ 

3.80 

Totals . . . 

104.29 

104,47 

106.39 

104.40 

105.23 

105.81 


146 “ Some Analyses of Guanos of Recent Extraction. — hutin, a., in AmmUs lU 

Chimie analytique, Year 19, Vol. 19, No. 9-12, pp. 332“333- ?aris, September-Decem- 
ber 1914. 

The writer has made a chemical analysis of six different guanos from 
the Chinchas Islands, and in each case obtained a total percentage exceed¬ 
ing 100; this he attributes to the complexity of the material, whose 
constituents are probably not present in the combinations generally 
assumed for analysis. 

The following figures shovv the results. 


^ Samples I-IY are guano washed by sea-water (phosphatic guano), 
while samples V and VI are guanos rich in nitrogen. It should be remarked 
that chlorides are always abundant in phosphatic guanos; an average of 
40 to 50 determinations of each type of guano shows 9.70 per cent of chlor¬ 
ine in phosphatic guanos and 3.46 per cent in nitrogenous guanos. It fol- 
lowrs that phosphatic guanos are very deliquescent owing to the hygrosco- 
picity of the chlorides which they contain t this may g^ve rise to, totting of 
the sack and also los^ df nitrogem '' '' " ' 
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147 - The Influence of Fineness upon the Availability of Bone Meal. — peck, s. s. 

(Escperiment Station, Hawaiian Sugar Plantets’ Association) in The Journal of In- 
dustnal and Engineering Chemistryf Vol. VI, No. ii, pp. 922*926. Baston, Pa,, 
November 1914. 

A commercial bone meal was sifted and separated into four grades 
according to fineness: 

No. I passing through a sieve with 40 meshes to the inch 
No. 2 » 20 » » » 

No. 3 M » 12 a » 

No. 4 retained >> » » » » >> 

Portions of each of these grades were mixed with 200 gms. of soil 
in amounts sufficient to provide o.i per cent of nitrogen; the soil was 
placed in beakers and maintained at o|ie-half or two-thirds saturation for 
18 to 20 days, during which time determinations of ammonia and nitrate 
were tnadp at intervals. A summary of the results is given in Table I. 

Tabi,e I. — Decomposition of nitrogen in hone meal.- 


Milligrams of nitrogen in 200 gms. soil 


Grade 

of bone meal 

As am- 1 
monia j 

As ni- 1 
trate j 

Total 

1 

As am- i As ai- 
monia trate 

1 1 

i 

Total 1 
_1 

As am¬ 
monia 

As ni¬ 
trate 

Total 

I. — Two-ihirds 
saturatimi: 

1 i 

j After 5 days 

‘ ‘ ! 

j After 11 days ^ 

i 

After 18 days 

Blauk. 

0.14 


— 

I 0.14, - 

-- 

0.14 

2.1 

2.24 

No. I .. 

! 12.88 


-- 

! 4.20 f — 

— 

1.80 

29.32 

31.12 

No. 2. 

4.48 

— 

— 

j 2-38! — 

— 

3.08 

13-40 

16.48 

No. 3. 

;j 3*92 

_ 


0.98: — 

— 

I.I2 

rO.80 

ri.92 

No. 4 , 

2.24 



0.281 “ 

— 

1.26 

13.40 

14.66 

II. — Half saiura- 
tion: 

Aftei 4 days 

’ After 10 days 

,i 

1 

i After 17 days 

Blaisk . 

i! 2-31 

i 4.20 

6-51 

1 0.84 j 4.62 

' 5.46; 1.26 

4.20 

2!^ 

No. I . 

1; 9.80 

i 3-92 

; 13-72 

' 742 9.24 

16.66 

2.38 

17.92 

Ho. 2. 

i 9.94 

' 3-22 

i 13-16 

;i 5.1S , 10.64 1 15.S2 

1 1.96 

14.98 

16.94 

No. 3. 

(! 10.08 

1 3-°8 

1 13.16:' 4.76- 7-70 

12.46 

0.98 

15-56 

16.54 

No. 4 . 

8.X2 

j 3-°8 

iiao 

'i 2.24' 9.94 

;i 1 

12.1S 

1 1,26 

! 

13-30, 

14,56 


As the size of the particles in the bone meal decreased, decomposition 
of the nitrogenous constituents increased. In order to prevent the accu¬ 
mulation of nitrates in the soil, which might introduce errors in the results, 
the tests were repeated with lysimeters which consisted of galvanised 
iron cylinders 2 ft. X 3 in. Each contained 40 lbs. of soil, to which the 
bone meal was added at the rate of 100 lbs. of nitrogen per^ acre (363*5 
mgms. per lysimeter). At intervals of three weeks the lysimeters wetjC 
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leached with 3 litres of water and the washings were analysed for nitrates, 
lime and phosphoric acid, with the results given in Table II. 


Table II. — Xiiratc nitrogens lime and phosphoric acid removed from 
lysimeiers hi 15 weeks, calculated in lbs. per acre of surface. 


Grade 

of bene meal 

Nitrate 

nitrogen 1 

Lime 

Phosphoric ccid 

Removed 

1 i 

[ Excess 1 
' over blank J 

Removed 

Excess 
over blank 

Removed 

Excess 
over blank 

Blank. 

j 23-^ 

! - i 

I 1 

79.6 

_ 

44 

— 

No. I . 

• 1 39.6 

! i 6 .o ! 

CO 

00 

6.4 

2.1 

No. 2. 

• i 34-3 

; 10-7 ' 

55‘9 ^ 

_ 

5-2 I 

1 0,9 

NO. 3 . . . . 

! 32'3 

i 8.7 , 

91-9 

12.3 

54 

I.I 

No. 4 . 

314 

! 

•<r 

00 

82.5 

2.9 

6.0 

1 1-7 


These results confirmed those obtained in the previous experiments 
in so far the finer the state of subdivision of the bone meal, the greater 
the decomposition of its nitrogenous constituents. It was thought that 
the amounts of lime found in the washings might give some indication 
of the rate at which the lime phosphate was dissolved within the soil, 
but the results were too irregular to allow any interpretation. With re¬ 
gard to the phosphoric acid, the differences observed were within the 
limits of the experimental error, but the finest meal showed a greater 
solubility than the coarser grades. 

A final test was made with an attempt to measure the amount of 
phosphoric acid rendered soluble by bacterial action. Five grams of 
each of the grades of bone meal were mixed with 200 gms. of pure quartz 
sand moistened with soil extract; the mixture in each case was placed in 
a beaker and analysed for phosphates soluble in water after three and 
five weeks. The following amounts of phosphoric acid soluble in water 
were found after five weeks: 

- Slgms. of soluble 
phosphoric add 


Meal No. I. 7.4 

» No, 2. . . . ..6.0 

» No. 3. 6.3 

» No. 4. 4.4 


These results show that the solubiEty of phosphoric acid in bone meal 
is largely dependent on the size of the partides, since the finest grade 
deided 70 per cent, more soluble phosphoric acid than the coarsest grade. 

Since there is a limit to which bone meal can be ground to permit of 
its convenient handling, fine bone meal should be defined as that which 
passes through a sieve with 50 meshes to the inch. In view of the fact 
that it is not commercially practicable to prepare so fine a product without 
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also includiag a considerable proportion of the very fine dust which is 
objectionable, the writer suggests that a standard be adopted for "'fine ** 
bone meal according to which 65 per cent of the meal should pass through 
a 50-mesh sieve and at least 90 per cent of the remainder should pass 
through a 25-mesh sieve. 

14S ~ New Expertments on the Aetion of Nitrogenous Manures in Germany and 
Austria. —I. Geklach, M. (reporter); KrOger, W.; Roemer, H*; Tacke, Br.; Schulze,B.: 
ScaNEiDEWiND, W.; IMMENDORFF, H. Bericht des Deutschen Uandwirtschaftsrats be- 
treffend Feidversudie iiber die Wirkttng verschiedener stickstoffhaltiger Dungemittel. — 
Bmchte uber Landwift^chait, heratisgegeben im R&ichsamte des Znnervi, Part 34, 229 pp, 
Berlin, 1914. — II. Haselhopf, R. Versucbe mit Stickstoffdtingem (Mitteilungen der 
landw, Versuchsstation in Harleshausen, Kreis Cassd). — Die landwirtsckaftUchen 
Versuchsstaiimieni Vol. UXXXIV, Part I and II, pp. 1-55. Berlin, 1914. —III. Reix- 
MATR, O., and Alexander, Th. Die Wirknng von Kalksalpeter imd Natronsalpeter, 
Feldversuche aus dem Jahre 1912 (Hitteiltmg der k.k. landw. Versucfasstation in Wien), 
— Zeitschrift fiir das La^idwirtsckaftHcke Versuchswesen in OesterrHch^ Year XVII, Part 
lo-ii, pp. 729-807, -j- map. Vienna, October-Novemoer 1914. — IV. BDgltner, U., and 
Dang, F. Versucbe iiber die Wirkimg verschiedener Unftstickstoffdiingemittel, i. Fdd** 
versuche. — Praktische Blatter fur Pfianzenbau urtd PfianzenschuU^ Year XII, Part ix, 
pp. 121-128. Stuttgart, November 1914. 

I. — Parallel experiments were carried out in seven stations and re¬ 
ports were made on the folloTOng six: Bemburg, Bremen, Bromberg, 
Breslau, Halle and Jena. The experiments were carried out with grants 
from the German Council for Agriculture on behalf of the Union of Agri¬ 
cultural Stations of the German Empire, and were designed to determine 
the value of the various nitrogenous manures on a large scale, on the basis 
of the results already known. They were conducted on sandy, loamy and 
moor soils, with both cereals and root crops, using the following manures : 
nitrate of soda, sulphate of ammonia, calcium cyanamide, nitrolim (Stick- 
stofikaik), nitrate of lime, liquid manure, and in certain cases nitrite of 
lime. Their duration was fixed at three years, but in some cases it was 
reduced to two or one, and in the majority of cases the secondary effects 
could not be verified. The general method followed was that of Wagner 
{Arheiten der D. L. G., 80) as used throughout the experiments of the Ger¬ 
man Agricultural Stations. 

The comparative examination of the results obtained is given in 
Table I, in which the useful effect of a given manure is expressed in tern^ 
of percentage of the effect of a corresponding quantity of nitrate of soda 
given in a single application. 

The difference between the two series for nitrate of soda is very small; 
bn the lighter soils it appears to be preferable to appty it in two dressings, 
whilst on heavy soils this course is advantageous only in the case of barley 
and potatoes ; for oats and sugar-beets the manure should be given all 
. together before sowing. In any case, owing to the small differences and 
the limited number of the experiments these results are not conclusive. * 
With regard to sulphate of armmnia it should be noted that if the results 
of the wheat plots were omitted the average value would be increased 
from 84 to Sg. Its effect on peaty soils was remarkable, the results for 
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Table I. — Comparative value of various nitrogenous manures 
(nitrate of soda = lOo). 


'' 

Nitr. of soda | | 

applied in i jg 

! «j a i 

Cyanamide or nitxolim ! 

i 

4 * ! 

.1 ' 

1 

E I 


Crop. 

1 

§“ 1 
i 

tU j 

-s 

0 

two 

dressings 

Sulpbat 
of ammo 

in peaty 
soil 

in sandy 
soil 

in loam 

Mean 

•s i 

^ ! 
E ; 

.1 i 
1 

1 

.'S 

J* 

Rye . 

100 

i 

105 ; 93 

71 

i 

77 - 

74 

97 



Wlieat. 

— 

— 1 54 

— 

- i 87 

87 

105 

— 

— 

Baxley. 

100 

103 ; 89 

— 

— j 75 

75 

no 


81 

Oats, . 

100 

102 1 97 

67 

85 86 

79 

1 109 

1 70 

75 

potatoes . 

1 100 

103 i 94 

90 

75 69 ■ 

78 

i 102 

no 

50 

Sugar-beets . 

' 100 

90 j 95 

— 

64 68 

66 

97 1 

89 

49 

Maugels. 

100 

74 i 68 

! 

— 

— 72 

72 

73 

— 

■— 

Average values . . . 

' 100 

1 

00 

— 

1 

1 

76 

t 

1 99 

90 

64 


rye, oats and potatoes being respectively 109, 103 and 102 ; it gave better 
results on sandy soils than on loams, especially with root crops. 

Though unfavourable results had been obtained with calcmm cyanamide 
on fen peat, comparatively good results were obtained in this series on moor 
soils. Also, though it had often been supposed that cyanamide had a 
less favourable action on light soils than on heavy ones, the above experi¬ 
ments do not show any considerable difference between sands and loams. 

With regard to the assimilation of nitrogen in its different forms, 
the average results of five stations show that the crops absorbed 61 per 
cent, of nitrogen as nitrate of soda; reckoning this as 100, the nitrogen 
assimilated from the other manures is as follows : 

mtrateof iime Sulphate of ammonia Cyanamide I 4 qnid manure Nitrate of lime 

91 65 57 54 

The experiments tend to show that the various nitrogenous manures 
have little influence on the percentage of nitrogen in the crops, espedally 
in the case of roots and tubers, as well as in leaves and other herbaceous 
parts; in the cereals there is an occasional increase in the percentage of 
nitrogen, shown chiefly in the straw and after applications of nitrates of 
soda and lime; in any case the effect is of little importance. The quality 
of the crop also is scarcely affected by the different manures, with respect 
to either the ratio of grain to straw, or the percentages of starch ih the 
potatoes and of sugar in the beets. 

II. — This artide deals with a series of pot culture espriments c^Lixied 
out during 1907 to igog at the Agricultural Station of Marburg and during 
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1911 to 1913 at the Harleshausen Station. These experiments are of 
special interest from the determination of the manurial value of certain 
nitrogenous products, such as urea and guanidine and its derivatives, obtain¬ 
able from calcium cyanamide by catalytic action (manganese dioxide), 
Schlosing’s nitrate (a nitrate of lime containing about 10 per cent, of free 
lime), Burkheiser's salt (obtained by his process of coal gas purification 
and containing % sulphite of ammonia and sulphate of ammonia), the 
residues of casein and galalith obtained from the manufacture of artificial 
ivory by treatment of casein with formaldehyde. The conclusions drawn 
from these experiments are as follows : 

I. Action of nitrogenous manures on yield of crops. 

d) The nitrogen in sidphate of ammonia is on the whole equivalent to 
that of nitrate of soda, the action being more favourable in loams than in, 
sandy soils; ploughing-in in autumn, is better than spreading it on the 
surface in the spring. 

6) The action of nitrate of lime on cereals is sometimes greater and 
sometimes less than that of nitrate of soda; its action is generally more 
favourable in loams than in sandy soils; on the whole the action of the two 
nitrates may be considered equivalent. The action of nitrate of lime on 
carrots was also sometimes more and sometimes less favourable than that 
of nitrate of soda, and in every case the addition of common salt increased 
the yield. 

c) ScMosing^s nitrate was found to be equivalent to nitrate of soda 
for wheat and spring barley; as a top-dressing for wheat it showed no dis¬ 
advantage. 

d) Nitrate of potash obtained from calcium nitrate gave the same re¬ 
sults with barley as nitrate of soda. 

e) Nitrate of ammonia has given similar, if not better, results. 

/) The results obtained with nitrite of soda, on the contrary, have 
generally been inferior and the decrease of crop was more pronounced, 
with spring application than with autumn application. In this respect 
it is necessary to point out the injurious effect of nitrite of soda on germi¬ 
nation, though the quantity present in nitrate of lime is so small as not to 
diminish its fertflising value. 

g) Cyanamide ploughed in deeply in autumn for barle5^ has given 
better results than nitrate of soda under similar conditions, but when 
buried superficially it was somewhat inferior to nitrate of soda ; in the spring, 
.and especially when only buried superficially, cyanamide was distinctly 
inferior to nitrate of soda; when only buried to a slight depth, it had an 
injurious action on germinating in both autumn and spring, though in 
both cases applied three weeks before sowing. In the case of oats the 
differences were less obvious as compared with both nitrate of soda and 
nitrate of lime, almost disappearing on loamy soils, butincreasingon sandy 
soils; however, when the next year's 3deld is considered the action of cyana¬ 
mide is generally inferior. 

h) Lbm-mtrogen (Stickstoffkalk) has generally an action similar to 
that of cyanamide, though it is sometimes inferior. 



MA^X^S AJN’B iIA2sUKI3'G 


215 


/) Urea is not inferior to nitrate of soda, and in some cases is even 
superior ; in comparative trials with sulphate of ammonia the yield was 
inferior, the effects being a little better in loam^v soil than in sandy soil, 
j) Nitrate of urea and nitrate of guanidine have a similar action to 
that of urea. 

U) The results obtained with guanidine are such that it cannot be 
considered as a fertiliser. 

/} Bnrkheiur's salt appears to be a little inferior to sulphate of 
ammonia when applied to buckwheat and mustard ; in a trial with barle\ 
it gave a better result than nitrate of soda. 

m) Galalith, especialty on loamy soils, has given good results, hardly 
inferior to those obtained with nitrate of soda ; on sandy soils the yield 
wslS diminished, especially when the manure was applied in a coarse condi¬ 
tion. 

2. Action of nitrogenous manures mv nitrogen content of crop. — The 
quantity of nitrogen in the crop was generall^^ increased with the appli¬ 
cation of nitrogenous manures. 

3. Utilisation of nitrogen from the different manures. — Comparison 
between the utilisation of nitrogen from sulphate of ammonia and that from 
nitrate of soda shows a relation similar to that of the 3rieids from these ma¬ 
nures ; applied as a top-dressing to barley, ammoniacal nitrogen is less 
effective, especially on loamy soils. The absorption of the nitrogen of 
nitrate of lime was generally considerably less than that of the nitrogen of 
nitrate of soda, though it w’as better on sandy soils than on loamy soils. 
Schidsing's nitrate closely resembles nitrate of soda, while nitrate of potash 
and nitrate of ammonia are somewhat inferior, and are followed at a con¬ 
siderable distance by nitrite of soda, especially when this is applied in the 
spring. The utilisation of the nitrogen of cyanamide is better than that of 
the nitrogen of nitrate of soda when the former is ploughed in deeply in 
autumn; it is less effective when applied in spring, either ploughed in deeply 
or only lightly covered; at all times the nitrogen of cyanamide is more 
effective in loamy soils than in sandy soils. The nitrogen of lime-nitrogen 
is of similar efficiency, being considerably inferior when buried ouly super¬ 
ficially. The nitrogen of urea is more effective when the manure is worked 
into the soil than when it is applied as a top-dressing ; it sometimes shows 
remarkable differences in comparison with nitrate of soda, but less obvious 
differences compared with sulphate of ammonia. The nitrogen of nitrate 
of urea and of nitrate of guanidine is very similar to that of urea, but that 
of guanidine is less effective. The nitrogen of Burkheiser's salt is less 
effective than that of sulphate of ammonia when applied to buckwheat 
and mustard or than that of nitrate of soda when applied to barley. The 
nitrogen of galaliik is not utilised as well as that of nitrate of *soda, but it 
is very useful for succeeding crops. 

ni. ~ This series of experiments was carried out on a large scale under. 
farming conditions, in a shffilar manner to the other series 6i reseathhes, 
made by Section I of the Vienna Agricultural Experiment Station. The 
number of comparative experiments between nitrate of lime and 
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of soda organised was i88, of whicli 91 gave reliable results, and 69 un¬ 
certain results, the remainder being faulty. The results obtained are 
summarised in Table II. The price of the unit of nitrogen is based on 
the quotations for 1912 and is the same for the two manures. 


Tabue II. — Comparative effects of nitrate of soda and nitrate of lime 
under practical field conditions. 


No. of Experiments 

Crop 

1 Increase of crop, lbs per acre 

Value of increase per acre 

Cost 

Total net 
profit 
per acre 

' Graiu. roots 

1 or tubers 

Straw 

Grain, roots 
or tubers 

Straw 

of 

ma¬ 

nure 

per 

acre 

Nitrate of 
soda 

Nitrate of 
lime 

Nitrate of 
soda 

Nitrate of 
lime 

Nitrate of 
soda 

Nitrate of 
lime 

Nitrate of 
soda 

Nitrate of 
lime 

Nitrate of 
soda 

Nitrate of 
lime 



1 1 

; 1 




5 d 

s d 

s d 

s d 

s d 

s d 

s d 

19 

Rye. 

• 1 * 3 oj 

3S0 

5S0 

600 

27 4 

24 4 

64 

6 8 

ro 0 

23 S 

21 0 

23 

Oats ..... 

■ i 2S5; 

260 

365 

490 

18 0 

16 4 

4 0 

5 8 

10 0 : 

12 0 

12 0 

23 

; Potatoes . . . 

. 1 3100 

3590 

— 

— 

69 8 

58 0 

— 

— 

20 0 

00 

38 0 

15 

j Beets. 

. i 5730' 

4925 


— 

64 4 

55 4 

— 

— 

20 0 

44 4 

35 4 

4 

Maize. 

. 1 900. 

1 s 

6S0 

— 

— 

40 4 

30 4 

— 


1 20 0 

i 

20 4 

10 4 


Calculating the results to percentage of the figures for nitrate of soda, 
we get the figures shown in Table III. 


Tabue III. 


! 

Crop 

Excess of yield 
(not including straw) 

j Net profit 

1 

Nitrate 
of - soda 

1 

Nitrate 
of lime 

i 

1 Nitrate 

j of soda 

Nitrate 
of lime 

Rye.. . . j 

100 

89.6 

1 100 

S8.7 

Oats,. ; 

! 100 

90.6 

i 100 

lOO.O 

Potatoes. ! 

ij 100 

! ^3,4 

I 100 1 

76.6 

Beets^. 

100 

I 85.7 

! 100 I 

79.7 

Maiffia; , , . *. 

xoo 

1 75.2 i 

■j 100 j 



It is therefore concluded that nitrate of soda has generally a more 
favourable action than nitrate of lime, especially with root crops, 

IV. — Owing to the cessation of the importation of nitrate of soda 
to Germany, synthetic nitrogenous manures, of which a great increase in 
production is proposed, assume greater importance. A series of experi¬ 
ments carried out on light land on the Moosacher Experiment Fields of 
the Royal Bavarian Institute of Agricultural Botany hag given the resnlts 
shown in Table IV. These resnlts show the favourable effect of oalfiiim 
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cyanamide as a top-dressing, whilst a parallel series of esperiments with 
potatoes gave negative results, so that for the latter crop this manure is 
not to be recommended. 

TabeK IV. — Nitrogenous ^mnures for barley. 


Slamire. 

4 :otal 
yield per 

\ ^Manure. 

Yeiid of 
grain 

Nitrate of lime, top-dressing , . 

acre 

lbs, 

■ 7380 

Nitrate of soda, top dressing . . . 

per acre 
lbs. i 

• 2565 

Nitrate of soda , . 

• 7315 

Nitrate of lime * ... 

. 2 486 

Urea ^ . . 

. 6900 

Nitrate of urea 7^ ... 

2403 

Nitrate of urea * . . 

. 6S90 

Sulphate of ammonia, top-dressing 

. 2362 

Nitrate of ammonia . . 

. 6800 

Nitrate of animonia 

• 2352 

Nitrate of lime, ploughed in . . 

. 6720 

Cyanamide » 

2346 

Cyanamide, top-dressing .... 

. 6 420 

Urea 

• 2313 

Nitrate of soda, harrowed in. . . 

• 6330 

Nitrate of lime, ploughed in . . 

• 2305 

Nitrate of soda, ploughed in , , 

. 6310 

Nitrate of soda j ... 

. 2 168 

Sulphate of ammonia ploughed 

in 6310 

Nitrate of urea » ... 

. 2 146 

Sulphate of ammonia, top-dressing. 

. 6250 

Nitrate of soda, harrowed in . . . 

. 2142 

Nitrate of ammonia, ploughed in. 

. 6 160 

Nitrate of ammonia, ploughed m . 

. 2 127 

Nitrate of urea, harrowed in . . . 

. 6 no 

Urea 

. 2 108 

Urea, ploughed in. 

. 6 040 

Sulphate of ammonia 

. 2092 

Nitrate of urea, ploughed in , . 

• 5930 

Nitrate of lime, harrowed in . , 

. 2 063 

Nitrate of ammonia, harrowed in . 

. 5910 

Sulphate of ammonia, harrowed in 

. 2043 

Sulphate of ammonia, harrowed in 

. 5890 

Urea ■> 

. I99S 

Urea 

. 5800 

Nitrate of urea j. 

. 1990 

Nitrate of lime ’> 

. 5600 

IWtrate of ammonia v 

. I 986 

Cyanamide, ploughed in ... . 

• 5500 

Cyanamide, ploughed in ... . 

. 1879 

Cyanamide, harrowed in . 

. 49x0 

Cyanamide harrowed in. 

• 1794 


149 ~ Increase in the Production of Synthetic Manures in Germany.—i. Der Soaun-, 

Dunger- und FuUemiarkti Year 20, No. 49, p. 1529. Berlin, December 15, 1914. - 
II. ZenirdUatt fUr die Kunstdunger-Indiistnc, Year XIX, No. 24, p. 438. Mannbeitn, 
December 15, 1914. 

On the initiative of the Prussian ]\Imistryof Agriculture an exchange 
of views has taken place between the '"Kalkstickstoffwerke” (Cyanamide 
factories) (i) of Knapsack near Cologne, the Bayerische Stickstoffwerke " 
(Bavarian factories for the utilisation of atmospheric nitrogen) of Trost- 
berg, and the ** Badische Anilin- und Sodafabriken (Baden aniline and soda 
factories)^ also with a group of industrial electrotechnical engineers, with a 
view to effecting a rapid increase in the manufacture of calcium cyanamide 
and synthetic ammonia. The State has promised its support and the pro- 
i^ts should come into action so as to effect an increase of production avail¬ 
able for the autumn of 1913 (2). 

150 - development of ^e C alms of Grasses. — hole, R. S. (Botanist, imperial Forest 
Service, Forest Research Institute, Ddim Dim, India). — Forfs^f Bulletin No. 25, pp. 13. 
Calcutta, 1914. 

In wheat, although the length of the lamina of the lower leaves does 
increase progressively upwards, there is no sudden, marked, difference in 
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(1) The property «A. G. fUr StidJStoSdSnger*. 

(2) See above, No. 148. 
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length between the leaves of adjacent nodes. On the other hand the 5th- 
7th intemode from the base is some 20-60 times as long as the intemode 
nest below it. This difference sharply separates the basal portion of the culm 
composed of very short intemodes from the upper part consisting of long 
intemodes progressively increasing in length upwards. 

In wheat there are therefore two well-d^&ned, periods of development: 
during the first, the winter period of slow growth, 4-6 very short intemodes 
are produced together with the buds which form the tillers ; during the 
second period, in spring, the long intemodes and the ear are formed. The 
writer calls the first the period of preparatory growth and the second the 
period of vigorous growth. 

In the average primary culm the same number of leaf-bearing intemodes 
is produced in these two stages of growth, but the period of preparatory 
growth is approximately three-quarters of the period of vigorous growth. 

The average number of long leaf-bearing intemodes produced in the 
primary culm is approximately equal to the number of months in the period 
of vigorous growth. 

The average number of long leaf-bearing intemodes is practically the 
same whether calculated from the primary culms alone, from the axillary 
culms alone or from a mixture of these as found in the final crop. „ 

In the older axillary culms, both growth-periods (but more especially 
the preparatory period) are shorter than those of the primary culms, and 
there is little difference between the two classes of culms as regards the date 
of ripening grain. 

In the older axillary culms, the number of leaf-bearmg short intemodes 
is approximately half the number of the long leaf-bearing intemodes and 
the preparatory period of growth is approximately half the vigorous growth- 
period. 

The longer the growth period in one and the same species, the greater 
the number of the intemodes, thus showing that plants within certain lixnits 
are able to adapt themselves to different growth periods. It is possible that 
a general correlation exists between the number of intemodes in the culm 
and the length of the period of growth, and that both in annual and pe¬ 
rennial grasses, the average number of leaf-bearing long internodes produced 
in a ctdm {L e. excluding the apical segment terminating in the inflorescence) 
is approximately equal to the number of months comprising the period of vi¬ 
gorous growth, 

151 - Study OB Some Crosses of Garden Peas. kappert, hans, in ZeUschrift fur 

induktine Abstammungs- und Vererhungslehre, VoL XIII, Part PP. i-57 -r 20 figs. 

Berlin, September 1014, 

The writer agrees with Tbbik in distinguishing among the best- 
known forms of cultivated peas the two species Pisum arvense and P. sati-- 
mm. In the first he includes all peas with coloured flowers and dark, 
mostly mottled, seed-coats; in the second aE those with white flowers 
and not decidedly coloured seed-coats. The species P. sativum is further 
divided into two sub-species: P. sativum saccharatmn (su^ar peas), in which 
the pod on ripening wrinkles up round the seeds and does not open ; and 
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P. sativum pacJiylobtm, with hard pods that open on reaching maturity. 
This group is further divided into P. sativum pachylobum sphaerospermum 
(round-seeded pea), the seeds of which do not wrinkle on dr^nng, and P. sati¬ 
vum pachylobum medullave, or qiiadratum (marrow-fat peas), 'which on 
drjdng form slight depressions (indent peas) or well-defined folds (wrinkled 
peas). Microscopical examinaton of crosses betTween these diSerent vari 
eties gave the following results : 

1. The statement that within the species P. sativum the wrinkled 
peas contain compound starch grains and the round peas simple grains 
is not in accordance with facts. It is true that the two strains have starch 
grains which differ in shape, and in the number and direction of their 
fissures and in their behaviour towards amyloclastic enz^nnes, for the round- 
seeded peas contain elongated starch grains, either whole or with simple 
fissures, which under the action of diastase and of ptyalin dissolve without 
forming new fissures ; while the wrinkled peas have roundish starch grains 
•with numerous radial fissures and break up under the action of diastase. 
The formation of large fissures and the breaking-up of the starch grains in 
wrinkled peas is evidently due to aprocess of solution occurring spontaneously 
in the ripening seed, in which the plasma, which may penetrate into the starch 
grains, takes part. 

2. The hybrids between wrinkled and round-peas contain in Fj, 
as Barbisherk observed, starch grains which are intermediate both as 
regards their shape and the degree to which they tend to form fissures. The 
statement of Barbishirb that in the F^ cross two kinds of grains are pre¬ 
sent, of which one forms fissures in intermediate numbers and the other 
does not form any, cannot be confirmed by the writer. In his plants, the 
starch grains of the hybrid Fj seed in general resembled more those of the 
round parent; nevertheless some seeds showed a distinct influence of the 
wrinkled parent, not so much in their shape as in the trend of the fissures. 

In the crosses obtained by the writer in the second generation, the 
homozygotic smooth seeds could not in all cases be distinguished with cer¬ 
tainty from the heterozygotic smooth ones by the simple microscopic 
examination of their starch. Measurement of the seeds of individual 
pods showed that there are seeds transitional between the seeds with evi¬ 
dently intermediate starch grains and those with grains of the^round t^^pe. 
It is, however, still undecided whether these intermediate forms are due to 
external influences which modify the form of the starch grains or to here 
dity according to NmnsoN-EHi^'s principle. 

3. The wrinkling of marrowfat peas on drying is caused by a consi¬ 
derable decrease of the volume of the cotyledons, which the spennodem 
cannot sufficiently follow by shrinking in a tangential direction. Wrinkled 
peas shelled before ripening remain round on subsequent drying. 

The greater decrease of volume of the cotyledons of -wrinkled peas 
is caused by a greater loss of water. The loss of water that the fresh ripe 
seeds undergo on drying is a feature characteristic for particular strains of 
peas. For the crosses between wrinkled and round peas, which in tlus 
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respect differ sharply, the elimination of water has an intermediate value, 
but it is mostly remarkably near that of the round parent. 

In the second generation of seeds the loss of water varied in the indi¬ 
vidual seeds of a pod* There is no parallelism between these fluctuations 
and the form of the starch grains in the seed. 

To the greater loss of water on dr5dng shown by the wrinkled peas 
a greater water content in the fresh peas is found to correspond. The che¬ 
mical composition of the wrinkled peas (much soluble matter, and little 
starch), may also render the irregular wrinkling of the surface of the seed 
more intense. On the other hand the presence of a greater intercellular 
system, w^idch causes the difference in the specific weight existing between 
the round peas Carter’s First Crop and Taxton’s Alpha, might somewhat 
hinder a still greater decrease in the volume of wrinkled peas. There is, 
however, no relation between a greater content in sugar, etc., and wrink¬ 
ling due to the fact that such substances on (hying retain water less intensely; 
the difference in the sugar content of the smooth and wrinkled seeds is 
too small to have such an effect. Corresponding to the greater w ater con¬ 
tent of wrinkled peas there is also more water in their leaves than in those 
of round peas. It appears that in wrinlded peas there is a relation between 
the quantity of soluble carbohydrates and the appearance of the starch 
grains, and in reality such substances are evidently derived from the suc¬ 
cessive partial dissolution of the reserve starch, which, according to Correns, 
occurs also in sweet maize. 

152 ~ Morphological Variability in Mycoderma. vinL —perotxi,r., inAUi ddla 

Raala Accademia dei Lined, Vol. XXUI, Fart 9, pp. 423-426. Rome, November rS,^ 3:914. 

Experiments have shown that considerable morphological variations 
are caused in the cells of Mycoderma vini by the varying concentrations of 
glucose, the different origins of the carbon, the differing proportions of 
the source of nitrogen, the degree of acidity and the proportion of alcohol 
in the nutritive solution. These variations concern the dimensions, which 
may be either reduced or increased to twdee the normal, and the shape, 
whicfii may become elongate (bacilliform), rounded (cocciform) or elongated 
at one pole and rounded at the other. 

15s ~ The Oceucrenee and Significance of Manganese in the Seed Coat of Various 

Seeds. — Me Hahc^ue, J. S., in The Journal of the American Chemical Society, 

Vol. XXXVI, Ko. 12, pp. 2532-2538. Easton, Pa., December 1914. 

The writer observed that manganese can readily be detected by qual¬ 
itative tests in the different parts of seeds, and that certain coats surround¬ 
ing the kernel contain very notable amounts of this element. He gives 
in a Table the results of a number of analyses showing the percentages 
of manganese found by him in the dry material of different parts of seeds, 
which vary from mere traces to 0.0194, and differ considerably in the dif¬ 
ferent parts of seeds of the same plants. The seed coat immediately surround¬ 
ing the kernel or cotyledons of seeds contains a larger quantity of manganese 
than either the kernel or the outer epidermal coats. This concentration 
m specially noteworthy in the apple, peach, black walnut, acom, Brazil 
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nut, chestnut, almond and wheat bran. Wherever it was possible to dissect 
this thm membrane, usually brown in colour, from the cotyledons to which 
it, is attached, in sufidcient amount for analysis, it invariably showed a 
higher concentration of manganese than any of the other parts of the seed 
tested. 

The constancy of the occurrence of manganese in this tissue appears 
to be indicative of important biological relations. Experiments were 
therefore planned with the object of ascertaining if some parallelism could 
be established between the manganese content and the presence of oxid¬ 
ases in the different parts of the plants under investigation. In these 
experiments parts of raw plants were tested for the presence of oxidases 
by grinding a i-gm. portion with lo cc. of distilled water, filtering through 
a dry filter into a test tube, without washing, and adding 2 cc. of a guaia- 
cum solution. The colour that developed was noted as "strong”, "mode¬ 
rate ”, " trace ” and " none ”. The remaining portions of the same plant 
were then dried, ashed and the manganese determined. The results 
obtained show that in every case in which manganese was found in appre¬ 
ciable amounts, a corresponding positive result was obtained for the pre¬ 
sence of oxidases, and the absence of manganese was accompanied by 
negative reactions for oxidases. In these experiments it is shown that 
neither manganese nor oxidases are evenly distributed in the tubers and 
roots of potatoes, turnips or carrots, each being largely confined to the 
outer epidermal layers, thus indicating a close relationshilp between man¬ 
ganese, oxidases and free oxygen in the soil. 

From the above data in connection with the researches of Bertraistd 
and others, it is evident that a close relation exists between manganese 
and oxidases in plants. The writer suggests that the accumulation of 
manganese in the seed coat sustains a very important relation to the oxidis¬ 
ing enzymes in this part of the seeds. It is very probable that these 
enzymes have much to do with the selection, compounding and storing 
away of the reserve material in the kernels of seeds, and that manganese 
also assists in stimulating the enzymes which split up the fats, sugars, 
starches, etc., and render them more readily available for the young seed¬ 
ling during the early stages of its growth. 

154 Sap Studies with HoriyiCllltllfal Plante (I). — chandler, W. H., in university 
of Missouri^ CotUge of AgricuUure, Agrictdtural Experiment StMion, Research Bulletin 
Ko. 14, pp. 491-552 -h X3 plates. Coluiabia, Missoturi, May 1914. 

From the results of his experiments, the writer draws the following 
conclusions : 

A very small proportion of the osmotic strength of leaf and cortex 
sap, as measured by the lowering of the freezing-point, is produced by 
electrolytes, except in the leaves of succulent plants. Generally more than 
half of the osmotic strength of leaf and cortex sap is produced by neither 
sugam nor electTol3rtes. 


,(i) See also So. 156 below. 
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The molectalar weight of the sap solute varies for different tissues, 
but for any given tissue it does not vary greatly, except in early summer 
during the period of rapid growth when it seems to be somewhat smaller 
than at other times. 

The method of determining the molecular weight was to determine 
the freezing-pomt of filtered sap, weigh out generally four samples and 
evaporate to dryness and figure the molecular weight from these data, 

w 

by use of the formula M = K -i —, where w is the number of grams of a 

a w 

substance dissolved in w grams of a solvent; d is the number of degrees 
that the freezing point of the solution is lower than the freezing point of 
the solvent and ^ is a constant for the solvent. In case of water X is i860. 

The molecular weight of the solute of the sap of peach twigs which had 
been cut back severely so as to make vigorous growth seemed to be smaller 
during the greater part of the summer than that from the twigs of normal 
growth. 

During the growing period there is a fairly constant increase in the 
molecular concentration of the cortex sap from the roots up^ through the 
trunk and large branches to the twigs, exceptions to this apparently being 
most common in the trunk. In late winter this greater molecular con¬ 
centration of the cortex sap in the upper portions of the tree does not 
generally prevail. 

The molecular concentration of cortex sap is smallest during the 
period of rapid growth. In case of roots especially, and to a lesser extent 
in other tissues, the molecular concentration of the cortex sap is not as 
great during early summer with trees that have been forced into vigorous 
growth by heavy pruning as with trees not so pruned. 

A molecular concentration as determined by the freezing-point seems 
a fair measure of the condition of nutrition, at least of the roots. 

The molecular concentration of the young leaves near the growing 
point of peach and apple twigs is not as great as that of the old leaves. 

The molecular concentration of the leaves of fruit trees is generally 
considerably greater than that of the fruit, except in the case of some ripe 
fruits like cherries or currants. Where this difference prevails, the leaves 
are able to remove water from the fruit. There seem to be times in the 
orchard when the air is very dry and the moisture supply limited, when 
a large foliage may remove the water from the fruit to an injurious extent. 

The bibliography appended to the paper mentions 48 works. 

155 <- Is the Anti^onistie Action of Salts due to Oppositely Charged Ions? i,oeb, 

Jac^tjes, in Journal of Biological Chemistry, Vol. XIX* No. 3, pp. 43i'-443. Balti¬ 
more, Md., November 1914. 

The main ob|ect of t1|.is paper is an investigation of the question whether 
antagonistic salt action is based on an antagonism between oppositely 
charged ions. It is shown that this assumption leads to difficulties if 
appKeii to the antagonisation of a toxic salt with a monovalent cation by 
a with a bivalent action. 
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It is shown that for the toxic concentrations of MgClg, CaClg, SiClg 
and BaClg the cation is the toxic agency; and that nevertheless/the ef¬ 
ficiency of their antagonists is determined by the cation and not hy the 
anion. 

156 - The Killing of Plant Tissue by Low Temperature. — Chandler, \r. h. m 

Vniversiiy of Missouri^ College of AgricitlUiye, Agnculiurai Experiment Station, Rcsearc'n 

Bulletin Xo. 8, pp. 143-305 -f- 3 Qgs. Columbia, Missouri, December 1013. 

In these experiments the plants viere subjected to low temperatures in 
a chamber surrounded by ice and salt. The density of the sap was measur¬ 
ed in terms of the depression of the freezing-point as determined by a 
Beckmann Freezing-Point Apparatus. 

Of the several forms of injury from cold, such as mechanical injury due 
to tension developed at low temperature, or evaporation from the surface 
when the conducting tissue is frozon so as to prevent the movement of 
water to that tissue, and the killing as a result of long continued exposure 
to low temperature, it is the last form of injury or freezing io death which is 
dealt with in this paper. It is characterised by the tissue taking on a brown, 
Vi'ater-soaked appearance after thawing. 

During the freezing of the tissues, ice generally forms in the inter¬ 
cellular spaces, causing a withdrawal of water from the protoplasm. The 
amount of w^ater loss necessary to result in death varies with the different 
plants and different tissues. 

In the case of plants not in a resting stage the resistance of the tissues 
to cold is in direct relation to the density of the sap, and conditions which 
tend to increase the sap density increase the hardiness of the tissues, and 
vice versa. Increasing the density of the sap by withholding water from 
plants was found to be more effective than appl5ring salt solutions. This 
latter method was only found to be effective in sand cultures. Since salts 
ate as effective as organic compounds in solution, it follows that the injur5^ to 
the protoplasm is due rather to the mechanical withdrawral of water than to 
the precipitation of the proteins by freezing. It is well known that the 
cortex, winter buds and sapwood of*deciduous trees increase in hardiness 
during the four to six weeks before leaf-faU. This w^as found to be asso¬ 
ciated with a change in the composition of the proteins tending to keep 
them in solution at lower temperatures, thus furnishing additional proof 
that freezing to death is not due to the precipitation of proteins. 

The rate of thawing appears to have no effect on the resistance of the 
fruit buds and young fruit of peaches, though rapid thawing causes serious 
injury to ripe apples and pears. It has also no effect on the resistance 
of leaves and stems of growing plants, except lettuce. Most fruit buds are 
damaged by rapid freezing, a rapid fall of temperature before zero is reach¬ 
ed being much more injurious than below zero. This probably accounts" 
for the phenomenon of ‘^sun scald” in apple trees, and emphasises the 
necessity of maintaining the temperature of orchards wrhen once the tempe¬ 
rature has risen. 

The most important feature affecting the hardiness of plant tissue is 
maturity, that is, the condition of reristance reached during the winter 
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dormant period. Thus, late growing trees are less resistant to early frosts, 
and rapidly growing cover crops are useful in orchards in checking the 
growth and promoting the maturity of the bark and buds, thereby increas¬ 
ing their resistance to cold. The bark of various parts of the tree varies 
considerably in its resistance. In summer the lower portion of the trunk 
is more resistant than the upper, whereas in winter the converse is true. 
Trees may be protected from damage during severe winters by heaping 
manure and straw round the base of the trunk. This increased resistance 
of the branches over that of the trunks is due not to an increased moisture 
content of the latter, but to the greater sap density and to changes in the 
protoplasm which enable it to withstand the great loss of water. The most 
tender tissues above ground after complete maturity are the pith cells and 
the fruit buds. Generally young .leaves and shoots are more sensitive 
to cold than fuU grown leaves, except in the case of lettuce. Succulent 
plants like ^pabbage, kale and lettuce are capable of acquiring hardiness 
by experience, but this is not the case with tomatoes, peas and tender 
plants generally. 

The cambium is least resistant during active growth, but during the 
winter it is more resistant than the cortex and often survives it. The most 
tender tissue of the tree at all seasons is in the roots and the degree of 
tenderness increases with the depth. Different trees show considerable 
variation in the resistance of their roots. 

The maintenance of the resting period is of considerable importance 
in the resistance of the tree to late frosts. Trees with a vigorous growth 
late in the year maintain their resting period longer than less vigorous 
trees. This vigorous growth can be obtained by a judicious application 
of nitrogenous manures and pruning. Whitewashing the buds, by reflect¬ 
ing the heat, causes them to remain dormant for a longer period. 

The pollen of the apple w'iH resist lower temperatures than any other 
tissue of the fiow^er when in fuU bloom. Normal poUen has germinated after 
being subjected to a temperature of -S® C. and, after diyring, -12^ C. 
Unopened flow^er buds are more hardy than those full}- opened. Thus, 
flowers, on the outer half of the twigs w'hich open first are less likely to 
survive a spring frost. The trees should therefore be pruned to a 
sufficiently open head so that the leaves at the base of the twigs will not 
shaded o£ before fruit buds are formed. 

Owing to the great differences in hardiness betv^een the individuals 
of the same variety, the wmter believes that the most effective way of 
overcoming the dangers of injury from frost is by plant breeding and 
selection of the more resistant strains. 

137 - Delayed Germination in Seeds. — Crocker, w., and Davis, wl e., in The 
Bcimtcal Gs^eUe^ Vol. LVDCI, No. 4* PP- 285-319- Chicago, HI., October 1914. 

According to Fischer and oiffier German authorities, the stimulation 
of germination in seeds of Alisma flmtago and other water plants by im¬ 
mersion in dilute acid or alkali is due to a direct stimulation of the dormant 
embryo. 
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Extensive investigations on tlie germination of Alisma flaniago 
alone show that the dormancy of the seeds is due to mechanical re¬ 
straint. Histologically the seed coat consists of three la3’ers: an outer 
single layer of reddish-brown cells, an inner single layer of white cells 
and an inner lining of cellular pectic hemicellulose material. Removal 
of the outer layer of cells has no effect on the germination of the seeds, 
\\idlst removal of the inner layers from moist seeds results in an immediate 
expansion of the embryo due to osmotic swelling, which gradually passes 
into growth enlargement. Thus, the saturated seed which may rrmain 
dormant for years is restrained in its swelling by the inner layers of the 
seed coat, against which it must be exerting a pressure of approximately’' 
100 atmospheres. The seed coat, being composed almost entirely^ of pectic 
substances easily transformed by' weak acids and bases or the enzymes 
of bacteria, may thereby be considerably weakened and unable to resist the 
osmotic swelling of the embryo. This investigation therefore furnishes addi¬ 
tional support of the theory- advanced by Crocxer, Ewart, Kidd (i), etc. 
that the dormancy of seeds is dependent on the functions of the seed 
coat rather than the activity’- of the embryo, 

138 - On the Formation of Saccharose in the Roots of Sugar-Beets, — Bo^wIBR, 
Gaston, in Compies fendits hebdomadaires des Seances de VAcadianie des Scmices^ VoL 159, 
Xo. 20, pp. 6S7-689. Paris, November 16, 1914. 

It is Imown that the leaves of beets contain, besides reducing bodies, 
a variable amount of saccharose, and that the sugar in the root is derived 
from that in the leaves. Two hypotheses may be formulated to account 
for the presence of crystahisable sugar in the root: i) the saccharose from 
the leaves alone passes by night into the root, which simplyr stores it; 2) 
reducing sugar also passes into the root, where it polymerises to form sac¬ 
charose. 

The first of these hypotheses was maintained by^ Girard and after 
him by the majority of authorities. It is based on the absence of reducing 
sugar in the root and the disappearance of part of the saccharose from the 
leaves during the night. But the writer has always been able to determine 
the presence of reducing bodies in the root: early on their amount in 
comparisou with saccharose is considerable; later it decreases, but these 
bodies are never absent. Near the neck, where they’* are most abundant, 
the proportion may reach i in 5. The loss of saccharose from the leaves 
during the night is not necessarily associated with emigration to the root, 
for saccharose also diminishes in the dark in detached leaves with their 
stalks in distilled water, though no trace of sugar appears in the water. It 
thus appears that saccharose can be transformed in the leaf,independently*' 
of any relation between the leaf system and the root. 

To determine the nature of the sugar passed from the leaf to the root, 
the lower part of the petiole should be examined: here a considerable 
quantity of invert sugar occurs, the proprtion between reducing sugar and 


(1) See B. Dec. 1914, No. xi06. 
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crystallisable sugar being always well above unity. The composition of 
the sugars at the base of the petiole lends no support to the idea that sac¬ 
charose alone passes into the root. It appears, then, that the root receives 
saccharose for storage and reducing sugar for polymerisation, the amounts 
of the two sugars entering being regulated by their respective osmotic 
pressures in the mixture. 

The importance of these two functions of the root may well vary in 
diSerent varieties of beets, so that two varieties which elaborate very dif¬ 
ferent amounts of crystallisable sugar may have roots equally rich in sac¬ 
charose. 

159 - Immunity to Fungous Diseases as a Physiological Test in Genetics and 
BREKDmo Systematics, exemplified in Cereals. —Vavilov, n. j., in journal of Gemucs, voi. 4, 

No. I, pp. 49-65. Cambridge, June 1914. 

The speddisation of fungi to their hosts has suggested the possibility 
of applying the fungal reactions of plants to the determination of their 
racial affinities. Numerous cases of this already occur in mycological 
literature, e. g. KlKbahn corrected the naming of a willow plant in his 
. garden by means of the narrowly specialised rust Melmnpsora ribesU-pUf- 
pimm\ Eriksson showed that the hybrid between wheat and rye resembles 
wheat more closely than rye, since it is immune to Puccinia dispma (brown 
rye-rust) and susceptible to P. triticina. These reactions can only furnish 
useful results when the parasites show narrow specialisation for their hosts. 
This is the case with many fungi found on cereals and by this means it 
has been possible to divide many varieties of wheat and oats into their 
component races. 

For example, in the spedes Tnticum dicocam, which is represented 
by many varieties and races, it was ascertained that there exist two groups 
of races: one immune to brown rust and the ofiier susceptible to it. It is 
interesting to note that these resistant forms are very similar morpho¬ 
logically in the structure of ears and leaves to several varieties of r. durum, 
which possess the same degree of immunity to brown rust. In the in¬ 
vestigation of 580 races belonging to the species T. vul^are, which is gener¬ 
ally susceptible to mildew {Eryslplie graminis D. C.), a certain sprint* 
race was found to be perfectly immune to mildew. It was also relativel>' 
immune to brown rust (P. triiicim). This wheat was obtained from 
Germany under the name of “ Persian WheatAlthough a number of 
morphological characters show that it belongs to T. vulgm var. fdigi- 
m$mn Al. — a variety with black bearded hairy ears and red grains yet 
it is distinguished by many other characters from all our races of P. 
vdgan which are not included iu the classification of KobrniCkB. The 
straw is ftdl of pith and the nodes are visibly hairy; the rachis is only half 
the width of that of ordinary wheats and both empty and flowering glumes 
are awned. Cross pollination between this Persian wheat'' and other 
varieties of T. milgare gave very poor results, and in the Ei hybrids about 
70 % of the spikelets were stexfle. Further, the Fj hybrids from this wheat 
and r, mdgm var. lutescem (a variety very susceptible to mildew) showed 
isonsiderable resistance to mildew and could only be infected with great 



PLANT BREEDING 


227 


difficulty, wHlst in the case of other hybrids of T. vulgare susceptibility 
to disease is completely dominant. This“ Persian wheatmust therefore 
be considered to be geneticall37' distinct from T. vulgare. 

Another instance occurred in an investigation of two-rowed barleys 
collected from different parts of Russia. Accoiding to Koernicke all 
naked two-rowed barleys are represented by one variety —Hordeimi disti' 
chum var. nudum L. It was noticed that one of these races under obser- 
vation was distinctly less susceptible to Puccinia simplex Eriks, than the 
other races. Further observations showed it to be distinguished from 
the others by weak development of the lateral spikelets, as in var. depciens 
Steud., and it was described in a later edition of Koernicke (1908) under 
the name of Hordeum distichum var. nudideficiens. This particular variety 
was received from the Caucasus (Daghestan). 

Connection between the fungal reactions of cereals and their genetics. — 
Although the work of Biffen and Nilsson-Ehle has shown that immunity 
and susceptibility may be combined by the aid of crossing with any group 
of morphological characters, the occurrence and distribution of these two 
characters is not accidental or without definite order. Investigation of 
800 races of spring and winter wheat from different parts of Europe and 
Asia with regard to Puccinia triticina Eriks, and Erysiphe graminis D. C. 
showed that each of the eight species of wheat (T. vulgare^ T. compacium, 
T. dummy T. polonicimy T. turgidim, T. spelt a, T. dicoccitm and T. mono- 
cocciim), including numerous varieties and races, has a definite character¬ 
istic behaviour in relation to fungi, as shown in the following table: 


I. In relation to Puccinia triticina Eriks. 


Susceptible. Resistant. 

T, vulgare Vill. (a few mimune races). T. durum Desf. 
T. compactum Host. T, polonicum E- 

T, spdta E. 2”, turgidum E- 

PERFECXEY IMMUNE. 

T, monococcum E* 


T. dicoccum has both susceptible and immune races. 


11 . In relation to Erysiphe graminis D. C. 


Susceptible. 

T. mtgan Vill. (except a few races). 

T. ccmpactum Host, (T. compactum 
var. creticum is rdativdy immune), 
r, spdta (a little less than the preced¬ 
ing). 


Resistant. 

T, durum Desf. 
T. pQlanioum E- 
T. irngidum E- 
T. monococcum E. 


T. dicoccum Schr. has both sii^eptible and immune races. 


This generalisation is also applicable in some degree in rdation to 
other fungi, such as yellovr rust (P. glumarum). Notwithstanding the great 
polymorphism of these species of wheats, we find that whole Spedes 
bit specific pecularities in their fui^al reactions, and many of the; esohj^. . 
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tions in T. vulgare represent products of artificial crossing in recent times. 
Examination of the characteristics of the eight species of wheat in relation 
to fungi, shows their remarkable agreement with several genetic concep¬ 
tions already established concerning their relationship. 

T. monococcum E. is regarded as a species independent from the rest 
chiefly on account of the sterility of its hybrids. Its wild progenitor has 
also been known a much longer time. This genetic individualisation is 
confirmed by its fungal reactions. All its known wild and cultivated 
varieties are perfectly immune to brown and yellow rusts and also to 
stinking smut {Tilletia tritici). 

r. compact'um Host.: some authors consider these dwarf wheats as 
allied to T. vulgare Vill. Their fungal reactions to mildew and brown rust 
are the same. 

T. polonicum L. and T. tiirgidum L. are considered by systematists 
as species allied to T. durum Desf. All three resemble each other in 
the structure of their ears and also in their vegetative organs. All three 
are immune to P-uccinia tfiticina, P. glumanm and Erysiphe graminis. 

T. dicoccum Schr., or Emmet, is considered as the pol3ntnorphic 
progenitor species from which the susceptible and immune species as 
T, vulgare. T. durum, etc. (except T. monococcum) are descended. In ac¬ 
cordance with this view, we find in this species, races both immune and 
susceptible to mildew and brown rust. 

The same parallelism of fungal reactions and the genetic relations 
is observable in oats. According to present views oats have a polyphyletfc 
origin: A. faUia E, A. sterilis E. and A. ludoviciana Dur. are consider¬ 
ed to be the ancestors of our cultivated forms A, saiiva E* Representatives 
of aU these species proved to be equally susceptible to the narrowly special¬ 
ised crown rust (P. coronifera) like the majority of cultivated oats. A. stri- 
gosa Schreb. and A. brevis Roth, two species rarely cultivated are morpho¬ 
logically similar and give fertile hybrids. Both are relatively immune from 
crown rust and thereby distinguished from wild and cultivated oats. A. 
strigosa is also immune to Ustilago avenae. Many attempts to obtain hy¬ 
brids between A. strigosa and A. saliva (cultivated) have proved unsuccess¬ 
ful, thus confirming the peculiar genetic position of this species. 

One objection against the general application of fungal reaction for 
genetic purposes is the phenomenon of so-called bridging species, 
Considering the yery few cases of this phenomenon, it is very probable 
that, as and Johnson suggest, the different biologic forms of a 

given species are merely different races. Thus, it is possible that the phe¬ 
nomenon of bridging species” may bethe result of unconscious selection of 
different races of fungi by the aid of different hosts. It is therefore import¬ 
ant that the exactitude of fungal reactions be studied as in the case 
of chemical reagents before using them for genetic purposes. Fortunately 
this preliminaxy work is more advanced in the case of the fungi attacking 
cereds than it is with any other group of fungi. Compared .with , the 
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so-called serum ” methods of testing plants, the fungal reaction shows 
the same degree of sensitiveness and is much simpler in its application 
for the recognition of individuals. 

160 - The Mode of Inheritance of Semi-Sterility in the Offspring of Certain Hybrids 

(Stizolobiam)^ Belling, John (Florida Agr. Exp. Station) in Zeitschnft fur 

Induktive Abstammungs- und Versrbungslehre, Vol. XII, No. 5, pp. 303-342 -f figs. 1-17 

(Article in English). Berlin, July 1914. 

Sterility of F3, hybrids is very common in many species of jDlants and 
its heredity has been investigated in breeding experiments with forage crops. 
The various species of Stizolohmm are very valuable forage crops in sub¬ 
tropical regions. The Florida Velvet bean {Stizolobium deeriyigianum Bort). 
possesses the most valuable characters and it has been used as a parent in 
crosses with the Lyon bean (Stizolobium niveum [Roxburgh] Kuntze), 
the Yokohama bean (Stizolobium hassjoo Piper and Tracy) and the China 
bean (St. nivetmt var ?). In each of these crosses partial sterility appeared 
in the Fi hybrids. 

Large numbers of specimens of the parent forms were examined micro¬ 
scopically for sterility of the pollen grains and ovules and it was found that 
the healthy flowers of all four species contained pollen with nearly 100 
per cent of good grains, and ovules with nearly 100 per cent of completely 
formed embryo-sacs. Thus no sterility existed among the parent types. 

Examination of the pollen grains and ovules of the F^ hybrids showed 
that 50 per cent of the pollen grains lose their living contents while in the 
vacuolated stage, the remaining 50 per cent becoming fuU.of cytoplasm and 
developing into normal grains ; and that 50 per cent of the embryo-sacs 
of the Fi hybrids abort long before maturity, the other 50 per cent being 
quite normal. Thus the microspores and macrospores of the F^ hybrids 
segregate into viable and non-viable in the ratio of 1:1. 

The flowers of the second generation (F2) were examined and it was found 
that 50 per cent of the plants have sound pollen grains and good ovules 
and the other 50 per cent have half their pollen grains and half their embryo- 
sacs aborted. Similar results were obtained on examining the third gen¬ 
eration hybrids. 

Thus plants with normally fertile parents produce normal progeny irre¬ 
spective of the generation, and plants with semi-sterile parents produce pro¬ 
geny half of which are normal and half semi-sterile in both poUen grains 
and ovules. 

The following explanation is oflereS to account for these facts: the 
velvet bean possesses a genetic factor K which is absent in the other 
three parents, but replaced by a similar factor L; the presence of either K 
or L, but not both is essential for the development of perfect pollen grains 
and emb^o-sacs. The Fi hybrids are therefore represented by Kk LI, 
and will give rise to4 t3rpesof pollen grains and ovules represented by Kl 

kL , kl. Of these Kl and kL correspond to the parental types and will develop 
normally, whilst KL and kl will abort. Thus in the F2 generation we have 
the homozygotes Kl Kl and kL kL representing the parental tj^pes again 
and the heterozygotes z Kl kL giving, a ratio of 50 per cent of normally 
fertile progeny to 50 per cent semi-sterile. 
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1 6 1 - Spore Conditions in Hybrids and the Mutation Hypothesis (i). Jeffery,Edward c., 
ill The Botanical Gazette, Vol. BVIII, No. 4, pp. 322-335 -| 3 plates. Chicago, Ill, 
October 1914, 

It has long been recognised that sterility, partial or complete, is asso¬ 
ciated with hybridism. Evidence of this is found throughout the vegetable 
kingdom, but especially among the Angiosperms where the condition is 
easily recognised by the imperfectly developed pollen grains. 

In many species of plants, especially among the Rosaccae and Om- 
gfaceac, the condition of imperfect pollen grains is found to be the same as 
in the case of well-recognised hybrids. Such species should be re¬ 
garded as concealed or crypt-hybrids. 

Thus, many species of Omoihera, Epilobium and Fuchsia, judging 
from the organisation of the pollen, are crypt-hybrids. 

It is therefore of great imprtance that any investigations on the 
genetic behaviour of such species should be regarded as very inconclusive, 
especially in regard to the question of the origin of species by mutation, 
A similar relation between hybridisation and mutation from the 
zoological standpoint has been recently pointed out by Geroubi) {Ameri¬ 
can Naturalist, Vol. 48, No. 570). 

162 - Seed Tests made at the New York Agricultural fixperiment Station during 
1913 . — Munn, M, T., in New York AgriculUml Expenment Station. BttlUiin No. 378, 
pp. 113-117, Geneva,, N. Y, 1914. 

Inspection of agyicultural seeds during 1913. — During the year, 292 
official samples of seeds were drawn from dealers’ stocks by authorized 
representatives of the Commissioner of Agriculture. Analyses of these 
samples showed 17.5 per cent to be violations of the said law, i. e. they con- 
i ained in excess of three per cent by count of foul or foreign seed (2) and were 
not so labelled. 

Dawn grass and grass seed mixtures were the most frequent violations, 
with alsike clover, red clover and red-top grass. The present law does 
not require freedom from dodder or other noxious seeds or from inert mat¬ 
ter, and thus affords only a partial protection to the purchaser, 

Voluntary examinations of seeds for correspondents during 1913. — 
From conespondents 975 seed samples were received during the year am] 
examined. The greater proportion of the samples were those of alfalfa, 
with timothy and red clover coming next in number. Tfa ese voluntary exam-^ 
inations revealed approximately the same conditions regarding the purity 
of the seed upon the market as the examinations made during the preceding 
year. 


(1) See also B. July 1914, No. 615. {Ed,). 

(2) Assembly Bill No, 628, constituting chapter 59 of the Eaws of 1914, became a 

I.aw on March 20, 1914, It amends S^tion 340 of the Agricultural Eaw in ration- to 
Seeds, and changes the method of determining the percentage of foul or foreign seed from 
«counts to «weights. . ' 
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163 - Impurities in Seeds in Victoria, Australia (i). — Communicated by s. s. Ca¬ 
meron, Director oi Agriculture. 


Report on seed examined in August and September 1914. 




Weed seed's 


Per¬ 

centage 

of 

non 

germi- 

nable 

seeds 

— 

Per- j 

Quan¬ 

Knid nf seed 

Cuuntrj 

of origin 

vSpedes 

Per¬ 

centage 

_ 

centage 

of 

diseased 

seeds 

tity 

exam¬ 

ined 

Mixed grass seeds: 
rye-grass {LoHum 
perenne), white clo¬ 
ver {Trifokim re¬ 
pens), suckling clo¬ 
ver (T. imnus). * . 

New 

Zealand {2) 

Ciiscuta sp. . 

Rumex enspu^ . 

1 R. acetosella . 

1 AmgcUhs arvensts. 

Silene gallica . . . . 

0.008 

0.04 

0.19 

0.20 

0.09 

ml 

nil 

3 oz. 



j Eypochoens radicata. 

0.29 






Spergula anensis , 

0.13 






Fcstuca bromoides . . . 

0*33 




Wliite clover {Tnfo- 
him rcpens\ ** . 

Germany 

, Btomiis hordeaceus. . . 

Rmnev acefoselh . . . 

1 

0.008 

4.6 

nil 

nil 

V2 oz* 


* This sample cotitauied also o.oi pei cent of ergot [Clmcep<> purputea) and a small percentage 
of grit and dirt The consignment was leturned to cotintry of orsgiii. 

** This sample contained a small percentage of loading Returned to country of origin. 


164 - Wheat Breeding in Australia (3).— Richardson, a. E. V. (Agricultural Super¬ 
intendent) in The Journal of the Department of Agriculture of Victoria, Australiat 

Vol. XII, Part II, pp. 644-655 4 -1 plate 4 '’ 5 figs. Mdbourae, November 1914. 

The present annual production of wheat in Australia, in round num¬ 
bers approximates 100 million bushels, grown on an area of 8 million acres. 
This crop, however, could be enormously extended. 

As for the rainfall, the continent of Australia may be divided into 
three more or less concentric zones, each containing about one million 
square miles, namely: 

1. — The high rainfall belt, 20 inches and over. 

2. — The intermediate belt, over 10 inches and under 20. 

3. — The low rainfall belt, under 10 inches. 

Excluding the tropical portion, these areas correspond roughly to 
I) the Dairying Belt, 2) the Wheat and Sheep Belt, 3) the purely 
Pastoral Area. 

(i) See also B. 1914, Nos, 516,619 and 724. 

^2) See original article: Tbe Grass and Clover Seed Industry in New Zealand, by 
A. H. Cockayne. — B. Nov. 1914, pp. 1383-1391. 

(3) See B. Jan. 1915, No. 29. (j^^.). 
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In South Australia the margin of cultivation has already been 
extended to the lo-inch isohyete, and profitable wheat cultivation is now 
carried on in districts with an annual rainfall of under ro inches. 

Even if this isohyete represented the ultimate limit of profitable cuh 
tivation, there would still be vast areas in each State enjoying a much 
better rainfall that could be devoted to extension of the industry, ^ Thus 
in the four wheat States : New South Wales, Victoria, South Australia, and 
the southern portion of Western Australia, there are 200 million acres of 
land lying between the lo-inch and 20-inch isohyetes, only a small portion 
of which has been brought under the plough, and which is well suited for 
wheat production. Indeed in New South Wales and Western Australia the 
greater part of the area lying between these isohyetes is still held under 
pastoral conditions. Moreover, in the wheat areas of the Southern States, 
75-80 per cent of the total rain falls during April to October — the grow¬ 
ing period of the wheat, and when the losses by evaporation from the soil 
are at a minimum. But for the fullest utilization of the semi-arid lands 
the production of Jtardy, drought-resistant, prolific wheats suited to the, 
climate is essential. 

With few exceptions, the varieties of wheat grown in Australia are not 
well suited for arid conditions. They have for the most part been intro¬ 
duced from the humid countries of the Old World. Many of these are 
varieties containing a high proportion of leaf and straw to grain and matur¬ 
ing too slowly. Varieties which show the greatest xeroph5d;ic capacity under 
Australian conditions are the short-strawed, narrow-leaved, spare-stool- 
ing, early-maturing types (ripening before the hot winds of spring set in), 
bearing a high proportion of grain to straw. 

New and valuable varieties of wheat may be obtained in three ways : — 
I. The isolation of prolific mutants. 2. The introduction and acclimatisation 
of wheats grown in foreign climes. 3. The production of new varieties by 
hybridising. 

Among a large number of varieties obtained by isolation of mutants 
may be.mentioned Marshall’s No. 3, Steinwedel, King’s Early, Gluyas, 
Petatz Surprise, and Dart’s Imperial, which are largely grown in the drier 
wheat areas. The latter has retained its original characteristics for over 
30 years and is stiU one of the best. 

During the past seven years several Russian, Indian, Mediterranean 
and Durum wheats have been experimented in Victoria and South Australia. 
It has been found that whilst the majority of these varieties rarely do well 
under Australian conditions the first year or two, they nevertheless adapt 
themselves to the new environment. This may be accounted for by the 
fact that the individual plants of a given variety differ considerably from 
each other in their capacity to resist drought, and, consequently, increased 
powers of drought resistance under ordinary field conditions would result 
from the increase in the number of resistant types from year to year. Tur¬ 
key Red, Kubanka and American 8 may be mentioned as varieties of this 
ck^ of recent introduction which have been grown on a considerable 
scale. 
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The first place in Australian wheat breeding belongs to the late Wrc,- 
1,1AM Tarrer, to whom are due varieties like Federation, rust resistant, 
early and the most prolific wheat in the Commonwealth at the present day; 
Bobs, Cojneback, Cedar and Rerraf, varieties of the highest milling excel¬ 
lence, which are quoted at 2S to 5s per quarter above ordinary varieties; 
Florence and Genoa, bunt-resistant t3?pes; Btinyip, Firbank, Cleveland, 
Bayah, etc. Other prominent workers in the prodution of new varieties 
by cross-breeding are Pye of Dookie Agricultural College, Marshaei, 
and CorrEe of South Australia, and Sutton and Berthead of Western 
Australia. 

The four wheat States of the Commonwealth have embarked on an ac¬ 
tive policy of cereal breeding. In New South Wales the bulk of the work is 
carried on at the Cowra Experiment Farm and the Hawkesbury Agricul¬ 
tural College, and various Experiment Farms are used as testing stations for 
the newly evolved types. In Victoria, cereal breeding forms a promi¬ 
nent feature of the work at each of the Experiment Farms and the Dookie 
Agricultural College. In South Australia, much attention has been given 
to wheat breeding at the Roseworthy Agricultural College, at the Experi¬ 
ment Farms, and by private breeders. 

The work at the Wheat Breeding Stations comprises : 

1. Testing and acclimatisation of introduced foreign t3rpes. 

2. Selection of qualitative and quantitative variations. 

3. Cross-breeding and general research work. 

By means of systematic selection, several improved varieties have al¬ 
ready been obtained. Thus in South Australia Perkins has produced 
from King’s Early Wheat two distinct types—the white and the red variety 
—«both of which are extensively grown under the names of King’s White 
and King’s Red. In New South Wales Pridham has obtained a strain of 
Federation wheat containing hard translucent endosperm from the soft- 
berried type. 

A considerable amount of work has been done to improve the standard 
of prolificacy of Australian varieties by processes of continuous selection. 
In South Australia Perkins has succeeded by this means in increasing 
the productiveness of several varieties. 

In order to avoid, in this work, that the chosen plants are not merely 
high variants in a population of low mean values, a system of Centgener 
plots and mass selection methods for the progeny is, in a certain measure, 
successful. 

The method of selection now employed at the Experiment Station, 
Rutherglen, Victoria, is to sow, for each variety tested, a number of plots 
containing 144 seeds from each selected plant at a uniform depth in a square, 
12 seeds each way, by means of a specially constructed centgener planter. 
At harvest the outside rows are removed, and the central hundred plants 
used as a register of the prolificacy of the original selection. 

Selected progeny of the most prolific selection, as determined in Cent¬ 
gener plots, is sown on a Selection ” plot of one-twentieth of an acre, 
and each year the prolificacy is maintained by the repeated choice of the 
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elite plants. The produce of the " Selection plots passes automatically 
to the '' Seed " plots, which in turn furnish the seed for the main farm 
areas. The efiectiveness of this method of selection is shown by the fact 
that eight varieties of wheat subjected for three consecutive seasons to 
such methods have given increased yields ranging from 14 per cent to 38' 
per cent. 

This system of Centgener plots is also being used at Rutherglen to 
determine the extent to which quantitative variations are inherited within 
pure lines and the effect of various environmental influences on the coeffi¬ 
cient of variation and the'coefficient of heredity. 

During the last seven years a large number of crosses of prolific local 
types and certain introduced varieties have been made by the writer. 
When fixed, these crosses were sown in long rows side by side with standard 
varieties like Federation and each year the least prolific types were eli¬ 
minated . After repeated trials, out of a large number of crosses brought 
under trial, a number of types of high 3rielding-capacity have been isolated,, 
and in nearly all cases the crosses proved to be made from certain Indian 
varieties on Australian varieties like Federation, Comeback, etc. These, 
Indian types, used as pollinating parents, were in nearly all cases early- 
maturing varieties, remarkably short of stature, with a high ratio of grain 
to straw, and with spare stooling habits. 

During the last season several of these new crossbreds (when tried 
for the first time in small field plots) gave increases over the Federation 
check plots up to 46 per cent, whilst a number gave yields exceeding those 
of the parents from which they were derived. 

I65-Burg0yiie*s File Wheat in New Zealand. — New Zealand Department of Agricul¬ 
ture, Industries and Commerce; The Journal of Agriculture^Vol. 3, pp, 185-186. 

Wellington, N. Z., SeptemTjer 21, 1914. 

Burgoyne^s Fife Wheat, a variety introduced from Cambridge, England., 
has been tested under Hew Zealand conditions for, several seasons at the 
Ruakura Farm of Instruction and at the Moumahaki Experimental Farm. 
The results show that the decided economic value of the wheat in the country 
of its origin is very much the same in New Zealand. During the last 
year (i9r3-J4) at Ruakura it followed potatoes. The land was ploughed 
in autumn, l^t fallow during winter. In August it was again ploughed, 
and was several times cultivated and harrowed. The seed, with i % cwt. , 
each of superphosphate and bone dus, was drilled in on August 29. It 
received no treatment for smut, but there was no trace of this disease 
in the crop, which attained a height of 5 feet. It was cut on January 
13 and yielded 41 bushels per acre, notwithstanding the bad weather and 
the attacks of small birds. 

The grain, which threshed easily, was small, hard and of fine quality. 
This is one of the best rust-resisting varieties of wheat under txial at this 
station. 

At Moumahaki it attained the height of 4 ft. to 4 ft. 6 in. and yielded 
39.67 bushels per acre. A portion of the crop was cut green and made excel¬ 
lent fodder. 



CERBAI, AND PUESK CR0P3 


235 


x66 - The Practical Value of Selected Hungarian Wheats (i). — grAbner, es^hle, 

in Kdstelek, Year 24, No. 79 * PP* 2761-2762. Budapest, December 21, 1914. 

The work of selecting Hungarian wheat, begun by the Royal Hungar¬ 
ian Plant-Breeding Institute at Magyarbvar in 1905, has now assumed large 
dimensions ; a number of pedigree t3rpes have been produced, characterised 
chiefiy by marked rust-resistance and heavy yield. The problem as to 
which are the most suitable districts for each variety has still to be worked 
out. In 1913-14 the Institute continued the work of arranging trials of 
pedigree wheat in cooperation with farmers in various regions; a long series 
•was carried out with a selected wheat from Arpadhalom (Csongrad county, 
in the Alfold). 

Out of 139 farmers who had promised to collect data on the field value 
of these varieties, only 40 were able to send in precise results. On 28 farms 
the increase over the yield of the unselected wheat was considerable, while 
on the other 12 there was no difference; 5 of these latter reported no super¬ 
iority in quality, but in the rest the evenness, rust-resistance and strength 
of straw were remarked on. These reports come not only from the Alfold, 
but from the right bank of the Danube, from the mountains and from the 
north-eastern counties, thus showing that types selected in the Alfold, 
especially if of a hardy character, may do better in the country surround¬ 
ing the Plain than on the Plain itself ; the result of selection depends more 
on the cultural conditions of the various farms than on the district. 

A table of the 3rields shows that the increased crop given by the pedi¬ 
gree strains varied from 6 lbs. to goo lbs. per acre. Thus a careful choice 
among the best selected varieties, combined with careful cultivation, may 
increase the yield of wheat in Hungary by one-half. 

167 - New Wheats obtained at the Rieti Wheat-Breeding Station, Italy. — V Italia 
agricola, Year 51, No. 12, p. 544 -r \ “h i cot plate, Piacenza, December 15,1914. 

Two new winter wheats obtained at the Rieti Station have been named 
Carlotta Strampelli and Gregor Mendel. 

Carlotta Strampelli is from a cross of Rieti X Massy ; the stems reach 
4 ft. 6 in. in height; ear white, smooth, with long and strong beards; aver¬ 
age bushel-weight 62.7 lbs.; gluten content 11.9 per cent. In the Rieti 
valley this wheat has given 61 bushels {of 60 lbs.) per acre several years 
running. On milling it gives 79.4 per cent of flour of excellent baking 
quality, 

Gregor Mendel is type Ko. 133 of the cross Rieti X Principe Alberto, 
of which 256 t3rpes have been raised. It is perfectly resistant to attacks 
of rust in the Rieti valley, which is very damp and subject to mists and 
heavy dews in spring and summer; here it constantly gives more than 
53 bushels per acre and does not lodge. The stems average 4 ft. 9 in, in 
height; bushel-weight 63,4 lbs.; gluten content 11.26 per cent. The flour 
passing a silk sieve (0.15 mm. mesh. = 170 to the inch) reaches 74 per cent, 
while the bran and poUards amount to 20 per cent. 


, {1} See also: B, 1912, 
224, 32s >421. 
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168 - Experiments on Topping Maize. — Sacchi, Achille, in VA^moltura itaUam, 
Vol. XI, No. 7S2, pp. 705-707., Pisa, December 16, 1914. 

Though topping maize too early, and still more stripping the leaves, 
reduces the yield of grain, it appears from experiments carried out in the 
province of Treviso, Italy, that topping at the second node above the 
cob when pollination is complete does very little damage; as a good quantity 
of green food is obtained in this way, the practice may be recommended. 
The average of four experiments, made in 1912 and 1913, gave the following 
results: 

Crain, 

bu. per acre 


Maize topped at the first node above the cob. 35.2 

)) topped at the second node above the cob .... 37.4 

» not topped.. 38.0 


smcH CROPS 169 ~ Vegetative Variation in the Potato.—Storage of Seed Potatoes. — martinet, o . 

(Chief of the Federal Seed-control and Experiment Station at Mont-Calme, lyansanne), 

in Ammin agmole de la SuissCj Year 15, Part 2, pp. 242-253. Berne, 1914. 

Vegetative variation. — Although varieties of potatoes constantly re¬ 
produced by tubers are generally known to be subject to a gradual de¬ 
generation, well-marked vegetative variations are rarely reported. Cer¬ 
tain cases of change in the colour of potatoes may possibly be due to graft 
by approach between two varieties grown next one another: the writet has 
succeeded in obtaining such changes in the colour of the tubers by grafting, 
provided the vascular systems of the tuber and the graft succeeded in 
uniting. 

Other observations have shown that a variety is particularly liable to 
variation during its first years, before it has become thoroughly fixed. 
Thus, at the Moat-Calme Experiment Station, the variety Kemours gave 
seven types differing in characters of haulm and tuber and ih earliness, 
after three 3?'ears of cultivation. Another case observed at the same 
station was a modification of the variety Mission, grown from seed: in 
1903 one tuber showed a purple spot round an eye. The tuber was divided 
into two parts, one white and the other containing the purple spot, both of 
which were planted in 1903 ; the latter gave one shoot with white flowers 
and several with purple flowers, while seven tubers were piuple and the 
rest wholly white. The purple type w^as kept under observation for several 
years, during which it remained constant. 

Other variations, not directly observable, may affect the yield, the 
disease-resistance, the shape of the tuber, etc; in these cases the variety' 
may become improved or degenerate. Such a case was noted at Mont-Cahne „ 
ivith Belle de Bourgogne, a new purple-tubered variety. After the seed-pota- 
toes had been selected in 1901 from the most productive and healthy plants, 
a stih better plant was noted; its tubers were kept separate as a super-selec¬ 
tion. In 1902 the super-selection gave a yield 33 per cent greater than that of 
the first sdection, while the tubers were of better shape; the superiority was 
subsequently maintained. It thus appears that selection of seed-potatoes 
from the best plants tends to improve the qualities of a variety. 
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Storage of seed^fotaioes. — Trials have been made as to the compara¬ 
tive value of seed-potatoes stored in cellars at Bullet (1150 m., = 3770 
ft.), Chalet-a-Gobet (860 m., = 2820 ft.) and Mont-Calme (570 m., = 1870 
ft.); the temperatures of the three cellars were respectively i to 2^ C, (34 
to ^ 6 ^ F.), 2 to 40 C. (36 to 390 F.), and 8 to 12^ C. (47 to 540 F.). The potatoes 
from the two higher cellars appeared quite fresh in spring, while those from 
Mont-Calme were often wrinkled and sprouted. Extensive trials at Mont- 
Calme and Chalet-a-Gobet have showm that both on the moimtain and in 
the plain the seed-potatoes from higher altitudes give better results. Besides 
the general superiority of seed-potatoes grown under mountain conditions, 
it should be noted that at high levels the varieties do not seem subject to 
degeneration, certain old varieties being still grown in the Swiss mountains 

170 - Influence of Potash on Rape. -- lyONSDAiE, T. W., in New Zealand Department PC>IiAGE 

of AgficulturSt Industries and Commerce: Journal of Agriculture^ Vol. IX, No. 4, pp. 350- CROPS. 

252. Wellington, N. Z., October 20, 1914. meaijows 

The experiments were conducted at the Moumahaki Experimental pastures 
Farm. One acre of rape was manured writh 2 cwt. of superphosphate 
and another acre with 2 cwt. of superphosphate and 56 lbs. of sulphate 
of potash. 

On the 13th of March thirty-eight lambs were w'eighed and nineteen 
turned into each plot. On March 26 the lambs were again weighed. 

The*lambs were an even lot and when additional stock was placed on the 
rape, plot 2 carried double the number placed on plot i. After grazing 
down the second time the plots were closed and allowed to remain till the 
following August. The effect of potash was most remarkable, plot 2 hav¬ 
ing made vigorous growth during the winter, while the plants on plot i 
appeared weakly and were running to seed. 

On January 20 fifty-nine sheep were turned into the respective plots 
and remained there till February 3. Though the difference in gain was 
not so striking as in the previous trials, in both instances potash has more 
than repaid the cost of the experiment, as is shown by the following table 
in which the gain in weight of the lambs is estimated at 3d per pound. 


SU 
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Cost of 

Weight of Iambs 
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’S ' 

z 

^ Man we 

manure 

at begin- at end 
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periment | ment 

pci lamb- 
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of 
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' 

5 d 

lbs. 

lbs. 

lbs. 
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I 

I 9 i 3 «t 3 

2 cwt. super . . 

10 0 

1064 

1148 

4.42 

CO 

I I 0 

2 

2 c\^i:. super, 56 lbs. sul- 
I phate of potasb . . 

0 

CO 

I 022 
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7-74 

147 

I 16 9 

X 
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! 2 cwt. super. ..... 

10 0 

4886 
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2 
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18 0 

4647 

51259 
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482' 
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171 - Root Crops and Reeent Derelopments in the Root Seed Trade in Denmark.— 

Comtmmcated by D. Helweg, Danish Government Root Seed Commissioner. 

I. The cultivation of root crops for cattle food has had a remarkable 
development in Denmark during late years, as regards both the area and 
the yield- 



1 Area 

1 Yield per acre 

1897 

1912 

1897-1901 

1908-1913 


acres 

1 acres 

! 

tons 

tons 

Mangolds. 

83 900 

206 027 

17.0 

21.2 

Swedes and turnips .... 

116430 

418 421 

I4.S 

17.9 


2, This great increase in the growing of root crops and in the yield 
obtained is the result of better cultivation, but also of producing such strains 
of the different kinds of roots as yield larger crops and roots of a higher 
feeding-value (greater percentage of solids, chiefly sugar). To encourage 
growers to produce stUl better strains, competitive trials have been carried 
on for a number of years under the control of the State. According to the 
results the strains are divided into three classes. The names of the groweis 
of the best strains are published and seed of those strains is sold at high 
prices. 

172 - Bx^riments in Growing Carrots as Food for Stock at the MoumabakI Expe¬ 
rimental Farm, Kew Zealand, — Hul, W. S., m New Zecaand DepaHment of 
AgricuUuref Industries and Commerce: Journal of Agriculture^ Vol. IX, No, 4, pp. 235-244 

-f 2 figs. Wellington, N. Z., October 20, 1914. 

The average of forty-one recorded crops of carrots harvested during 
,1913 and 1914 was 33.43 tons per acre. In the variety trials the follow¬ 
ing varieties (arranged in decreasing order of merit) were tested: Sut¬ 
ton's Matchless White, Hurst's Wiltshire Giaxit, Sinclair's Champion, 
Webb's New Mammoth White, Sutton's “VWiite Belgian, Hurst's Yellow 
Intermediate, Hurst's Merriott Green-top, Yates' White Belgian, Webb's 
Scarlet Intermediate, Sutton's Magnum Bonum, Hurst's St. Valery, Sut- . 
ton's Improved Bed, Carter's Hundred Ton, Tobberich's Agricultiual, ^ 
Carter's Orange Giant, Hurst's Altrincham, Hurst's James Intermediate, 
Carter's Bed &ephant. 

The maximum yield was 46.61 tons per acre and 41-47 of topped ^ 
roots, the lowest being 18.08 and 14.94 tons respectively. 

The eflScacy of a dressing of 10 cwt. of salt (composed of a mixture 
of guano, superphosphate, sulphate of potash and sulphate of ammonia) 
six weeks previous to sowing was confirmed. The result of eighteen va-, 
rieties was 28.92 tons per acre from the untreated plots, 32.81 tons from 
the salted plots and 36.49 tons from the plots that had been subsoil^d and 
salted. ‘ - 
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Of the white-fleshed varieties experimented with, Sutton’s Matchless 
White has for two seasons given excellent returns. It grows rapidly with 
abundant foliage; it is easily lifted and lifts dean. White Belgian,- Wilt¬ 
shire Giant and New Mammoth White are heavy yielders. 

Of the red-fleshed varieties, Sinclair’s Champion has been a constant 
yielder for many years, the average yield for nine seasons being 33.64 tons 
per acre. This carrot was bred for field purposes in the Taranaki coast 
districts, the soil of which consists of a free loam overlying a more or less 
free and open subsoil; this land is very suitable for the growth of roots in 
general and espedally for carrots for autumn and winter feeding of stock. 
It has the excellent characteristic of being easily lifted; it is an early 
maturer and contains a high percentage of dry matter. Other good red- 
fleshed varieties are Sutton’s ]\Iagnum Bonum and the Barribal. 

Among the yellow-fleshed varieties, Hurst’s Yellow Intermediate and 
Sutton’s Yellow Intermediate have been most constant. 

Two varieties new to Moumahaki are Hurst’s Merriott Green-top and 
Tobberich’s Agricultural. These are heavy yielders, but lack quality. 

The writer considers carrots at the rate of 10 lbs. per day per head as 
the best wool-, flesh- and bone-producing winter food for lambs he has 
yet used (he has, however, not yet used lucerne). In 1912 he kept 
forty woolly lambs per acre of carrots from April to September. The crop 
yielded at the rate of 51.94 tons per acre and was grown from i lb. of seed 
per acre in 14 in. drills. The result per head were as follows: 

£ ^ d 


Wool, 8 lbs, at 9^^: . . . .. 0 60 

Carcase.. . , . o 14 0 

Gross return per head. i 00 

Cost per head.. 80 

Profit ... o 12 0 


Forty lambs per acre of carrots showed a profit of £ 24 per acre. 

1,73 r A Preliminaiy Note on the Factors Controlling the Ginning Percentage of fibre crops 
I ndian Cottons* — IfSaKE;, H. H. (Economic Botanist to the United Provinces, 

India) in Journal of Gmetics, Vol, 4, No. i, pp, 41-47. Cambridge, June 1914. 

I The ginning percentage, or the number of pounds of lint obtained from 
100 lbs. of seed cotton, is of great economic importance in cotton-growing 
countries. In making it the subject of Meadelian study it is necessary 
to resolve it into its simpler component factors and to determine the degree 
of correlation of these factors with r^ard to each other and the ginning 
percentage. 

It is obviously dependent upon the weight of the seed and the weight 
of the lint The weight of the seed depends on the volume, specific gra- " 
vity, and number of the seeds; the weight of the fibre depends on the num- ' 
ber of fibres and the weight of the individnd fibres, which, in its turn de- ‘ 
pends on the length, thickness (mean diameter), si^e ^ tamen.and , 
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gravity of the substance of the fibre. The number of fibres depends 
on the number of seeds and the number of fibres on a single seed . It may 
also be determined from the number of fibres arising from a unit area of 
seed-coat surface, or the “ density'' of the fibres, and the total area of seed- 
coat surface, which in its turn is dependent on the volume of the seed. Thus, 
the weights of both seed and fibre are both directly affected by the same 
character—volume of the seed. The use of the “density" in place of 
number of fibres is open to objection, since the number of fibres is probably 
fixed early in the course of development of the ovule, while the volume of 
the seed, and hence the surface area and density, is in part determined 
later by the nutrition of the ovule. 

From these considerations it is reasonable to suppose that the ginn-'' 
ing percentage is the resultant of at least four characters as follows : 

1) Volume of seed. 

2) Specific gravity of seed. 

3) Number of fibres arising from a single seed. 

4) Weight of the individual fibres. 

The method of determining these characters for a given variety of 
cotton is as follows: a healthy seed pod is selected and gathered aftet 
the capsule has expanded thoroughly and when the lint and seed are tho¬ 
roughly dry. From this sample 2000 fibres are counted and weighed. 
The remaining lint is removed from the seed by a small hand gin and the 
weight of Hnt and seed, as w^eU as number of seeds, recorded. The volume 
and specific gravity of the seed are then determined by displacement in 
water. 

Since it was found that the fluctuations in the determination of the 
specific gravity are greater than the varietal differences, this character is 
eliminated by reducing it to the uniform figure of i.io, involving a corre¬ 
sponding correction of the observed ginning per cent. 

The volume of seed is expressed in cubic millimetres, the number of 
fibres per seed in thousands, and the fibre weight as weight of 1000 fibres 
in milligrams. 

Preliminary determinations were made of 232 samples of Asiatic cot 
tons. The data obtained covered a variation in ginning per cent of from 
II to 44 and showed no apparent direct rdation between the ginning per¬ 
centage and any of the remaining chracters. 

The rdation between the four characters: ginning per cent, number 
fibres per seed, weight of 1000 fibres, and volume of seed, is expressed by 
the following formula determined by Udny YxmE : 


% =- 


100 fe -1 
I 4 - k/1 • I 


where k 


no. of fibres per seed X ^'eight of 1000 fibres 
volume of one seed. 


Thus it is clear that the ginning percentage cannot be determined from 
any single one of the characters, but that the correlation between these 
characters requires determination. 

These determinations were made and the results showed that the four 
characters formed a closely interrelated group in which variation in any 
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one character is Mly accounted for by variation in one or other of the other 
three. The correlations between the ginning per cent and the other three 
characters are as follows: 

Ginning per cent and no. of fibre*^ per seed — + 0.7933 
1 » wt. of 1000 fibres = + 0.0530 

) ) volume of seed = —0.2208 

thus showing that the number of fibres per seed is the only factor having any 
marked effect on the value of the ginning percentage. 

These experiments show that the determination of the ultimate causes 
of variation in the ginning percentage cannot be made directly, but must 
be sought in their effect on the three characters under consideration and 
especiallj" on the number of fibres per seed. 

Before this conclusion can be applied in practical plant breeding, the 
true value that can be assigned to any such character for a given plant 
must be determined. Sufficient information has already been obtained 
to show that individual variations are easily distinguishable from the 
difference found between different races. 

174 - On Certain Species of the Genus Nihiscus (i). — michotte, f., in Bulletin 
des Seances de la Society ’SaUanaled^AgrieuUvre de France, No. 9, pp. 810-B12. Paris, 1914. 

The genus Hibiscus, belonging to the Malvaceae, is remarkable as 
containing a number of ornamental, medicinal, edible and industrial 
plants. The 60 species range from shrubs to trees and they grow in tro¬ 
pical and subtropical countries. 

As edible species the following may be mentioned: Hibiscus esculen- 
Uis or gombo, grown especially in Eg3n3t, India and the United States, and 
H. sabdafiffa, which is used in the United States and Australia for pre¬ 
serves and syrups. 

The species claUis, tiliaccm, macropliylUts, mutabilis and milpinus yield 
good wood, resembling that of the ash. 

The bark of all the species of Hibiscus yields from 3 to 3.6 per cent of 
textile fibres, whilst jute gives only i per cent. Further, while jute re¬ 
quires a suitable soil and climate. Hibiscus grow well in all kinds of soil 
and under all warm climates. 

In India about 3 700 000 acres are under Hibisctts : of this area 185 000 
acres are in the province of Bombay and in the Punjab. The produce per 
acre of the different species is as follows : 

abs. 


H. ahelmoschus . 980 

E, cannaUnus . 1560 — 6 245 according to conditions 

of growth, 

E. ficulneus ..3 600 

E, gossypinus .3600 

E. rosa-stnensis .5 400 


(1) See JS. 1910, p. 69; j&. Jan 1912, No. 106; B. JdCay, 1913, No. 508. (Bd,), 
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The yield of jute reaches the lowest of the above figures. Hibiscus fibres 
and jute resemble each other very much, so much so that in India the two 
fibres are mixed together and it becomes impossible to distinguish one from 
the other. 

175 - Comparison between the Two Jute Plants (Corchorus capsularis and 

Qorchorus oHtoHus)^ — The Indian Agnculiunstt Vol. XXXIX, No. 10, 

PP. 295-297. Calcutta, October 1914. 

The seeds of Corchorus capsularis are about twice as heavy as those 
of C. olitorius and therefore require to be sown at twice the rate of the 
latter. The yield of seed from the two species is also in the same pro¬ 
portion. Both seeds are irregularly eight-sided in shape, but differ as 
regards colom, the former being uniformly brown and the latter being 
bluish- or brownish-green or brown according to the degree of maturity. 
Thus if a sample of C. capsularis seed contains any greenish seed it is 
mixed, but this is not necessarily the case with seeds of C. olitorius. The 
fruits of the former are round and much warted, those of the latter, long 
and cylindrical and much less warted. 

In growth, the plants of C. capsularis develop moie rapidly during 
the first three weeks but are gradually overtaken by those of C. olitorius, 
which sometimes attains a height of-18 feet, and which have much thicker 
and more uniform stems. In addition to tapering, the stem of C. capsularis 
has a tendency to branch before flowering, with the result that the 
uniform retting of the fibre is" very difficult. 

The leaves of the two species may be distinguished by the angle of 
the apex, that of C. capsularis being less than thirty degrees, whilst that of 
C. olitorius is nearer fifty degiees. The leaves of the former are also bittei 
to the taste and are used medicinally, whilst the latter are edible and 
used as a vegetable. 

With regard to the quality of the two fibres, there is little difference, 
though that of C. capsularis has more gloss. Both fibres are used for 
almost the same purposes and some authorities consider the Olitorius fibre 
to be the finer and stronger (i). The percentage of fibre in Olitorius 
plants is remarkably constant among plants of 7 to 12 feet high, whereas 
in Capsularis the percentage rises with the height. The result of a series 
of analyses gave an average of 5.63 per cent of fibre in Oliiorins without 
leaves and a percentage loss of matter in retting and drying of 78,6; in 
the case of Capsularis the averages were 5.33 and 85.50 per cent. The 
percentage of matter lost in retting and drying includes moisture and 
decomposition products and is greater in the case of Capsularis owing to 
the higher percentage of water in these plants. This is in agreement with 
the nature of this plant, which is more adapted to districts with a high 
rainfall than Olitorius. 


[i) According to Watt’s Dictionary of the Economic Products of India^ Eoscbuegh fouad 
the Shire of CafsulaHs to be much stronger than that of Olitorius^ (Ed.). 
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176 - Mamirial Experiments on Cocomits, 1913-14 (i) — vertex, Joseph de, (Su- 
oeimtendeat of Field Ea-penments) in Bulletm of the Department of im.cuUint, Tn- 
mdad and Tobago, Vol Xill, No 83, pp 267-276 Tnnidad, August-October 1914 

This report deals with the third year’s results of the manurial experi¬ 
ments on coconuts under the control of the Board of Agriculture. The 
experiments were carried out on three estates and included 5 senes of 
8 plots. 

The results show that the application of manures was profitable in 
three plots only. It is concluded from these experiments that it is necessary 
to ascertain the natural yield of the coconut trees of each plot over a 
series of years before drawing conclusions as to the efiect of any system 
of manuring or cultivation 

177 - Some Changes in the Composition of Sugar Cane due to Premature Sprout¬ 

ing, — Hall, J A (Juni), m TJu LouiSiiana Planter and Sugar Manufactuu), Vol EHI, 
No 19, pp 2:)b 300 5 figs New Orleans, November 7, 1914 

The material for these experiments was obtained from some plots 
of sugar cane which were attacked when about 4 or 5 months old during 
1912 by the army worm (Noctuidae). Their growth being thus weakened 
they were allowed to remain uncut through the winter until the next year’s 
haivest Some only of the terminal buds were destroyed by the cold 
and in the following spring three distinct kinds of cane were produced: 
{a) suckers from the underground eyes, (b) plant canes with continuous 
growth from the terminal bud, (c) plant canes without terminal buds 
but with lateral shoots 

Chemical analyses were made of these three different canes and in 
addition the lateral shoots {d} of (c) were analysed separately. The 
analyses were repeated several times duiing the period March to July. 

Contrary to expectation, the canes which had sprouted from their 
upper eyes showed a higher sucrose content and a higher purity than those 
of the same age that had not sprouted 

Some of the results are given in the following table * 



Kind 

No 


] 

Ash 

Date 

oi Cane 

ot Stalbs 

Ghicobt 

Punl'v 

in jnice 

1 

A 

4- 

X *5 

1 707 

1 

0475 

I 

Apffi 7 

1 B 

bo 

04 

859 

0 300 

i 

! ^ ^ 

23 ’ 

0 2 

! 912 

0232 

1 

D 1 

59 

1 I 0 

1 783 

( 

0332 

1 

1 

1 ^ ’ 

1 ^5 , 

I 

836 

1 

1 0,420 

I 

Apnl 30 ' 

1 B 

65 

0 3 

! 

899 

0.295 

j 

1 ^ 

19 

; o.i 

92-7 

J 0248 

1 

D 

1 

36 

_ _! 

1 07 

86.4 

0.350 


m) 
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(i) See al«o B Dec 1914, No 1129. 



244 


BUOAR CROPS 


These figures also show a considerable reduction in the ash content 
of the juice from canes bearing sprouts, owing to the mineral requirements 
of the sprouts. 

Analyses of the juice of underground rhizomes were also carried out; 
they were found to contain 0.7 % of glucose and a purity of 78,2 %, the 
original purity of the cane being about 85 %. Considering that the stems 
had been underground for more than a year and a half and subject to pests., 
it is evident that the sprouting could not have had any very marked eff^ect 
in lowering the purity. 

Analyses of the juices of different varieties were also made and 
following results obtained: 


Yaiietj' 

j No. of Stalks. 

PmiLy. 

Ash in 

Java 36. . - . 

.1 30 

83.5 

o.< 

» 139 . 

.{ 3<5 

81.9 

o.< 

» 100 . . . 


72.0 

0. 

Manleica . . . 

.' 25 

72.5 

o,< 

Java 213 . . . 

. 1 30 

85.4 

0. 

Honduras . . . . . 

.' 25 

80.9 

0. 

Kavengire ... 

.> 30 

82.9 

0. 

Sumatra . . . . 

. 10 

i 

1 84-7 

i 

0. 


.t ^ 
oThe 


ms 
----•he 


Comparing the number of stalks with the ash content of the juice, there, 
would appear to be some connection between the latter and the germinat-: 
ing or tiHeriag power of the canes. This is what would be expected, since 
the young shoots must obtain their supply of mineral matter from the 
parent canes. 


178 - Average Yields of Beets and Beet Sugar in the Principal Countries of 
Europe for the Ten Years 1902 to 1912 . — The Internationsd Sugar Journal. Vol. 
XVI, No. 1S7, p. 307. London, July 1914. 


Country 


Belgium . . . 
Denmark . . 
Germany . . 
Italy ... 

Spain .... 
Sweden .... 
France .... 
Netherlands 
Austria-Hungary 
Russia . . . . , 



Yield of 

1 


t Factories 

washed, 
crowaed and 

l*ercent a£>e 

Sut,.'*' 

( 1912 

topped roots, 
tons 

of suijar 

toiispei acre 


per acre 



1 74 

II 20 

14-35 

I. 5 l 

S 

11.23 

13.57 

1-53 

341 j 

II.I5 

15.99 

1.78 

t 37 i 

10.98 

11.86 

X-33: 

29 1 

10.28 

12.56 

1.29 

21 

xo.So 

14.OO 

1.62 

1 220 

10.32 

12.96 

1.34 

1 

10.37 

14.84 

^.54 

1 197 

9.54 

15.20 

1.46 

, 1 279 

6,03 

14.88 

0.90 
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179 - Production of Sugar in the United States, 1913 .— Vnited states Department of 
Agriadiwe, Farmer's Bulletin 598, pp. 9-12. Washington, Jtlay 22, 1914. 

' The total amount of sugar produced within the United States proper 
from the crops of 1913 exceeded one million tons. In the previous year, 
owing to the crop fahures in Louisiana, the sugar production of the United 
States proper was only about 855 000 tons, and two years ago this pro¬ 
duction amounted to 960 000 tons. 

The average consumption of sugar in the United States for the two 
fiscal years beginning 1911 and 1912 was about 4 million short tons. The 
sugarof domestic production, that is of the United States proper exclusive 
of insular possessions, constituted 25 and 20 per cent respectively of the 
total supply. 

Beet sugar constituted in 1913-14 71 per cent, and cane sugar 29 per 
cent, of the total domestic production. In the period from July i, 1913, to 
June 30,1914, 733 401 tons of beet sugar, chiefly refined, and 299 698 tons 
of cane sugar, chiefly raw, were produced in the country. To this latter 
quantity Texas contributed 7000 tons, Louisiana the rest. 

In 1912 the amount of imports from foreign countries, less the 
exports, was 346 027 tons, and that received from Hawaii, Porto Rico 
and the Philippines, 1018 979 tons. 

The sugar-beet and beet-sugar production in the United States in 
1913 is shown in the following table : 



Sugar 

made, 

chiefly 

refiued 

Beets used 

Analysis of beets 

Average 
extraction 
of sugar, 
percentage 
of beets 


Area 

Production 

Average 
price 
per ton 

Percentage 
of sucrose 

Purity 

coefficient 


tons 1 

acres 

tons 

S 




Califoruia .... 

171 208 

127 610 

I I3S003 

6.10 

18.04 

86.26 

1505 

Colorado. . . . 

229 274 

168 410 

11840653 

5.67 

14.92 

84.01 

12.46 

Idaho. 

29 620 

22 497 

222612 

4.99 

16.24 

86.35 

13.31 

Michigan. . . . 

122 424 

107 965 

955 242 

5-93 

15.82 

82.61 

12.82 

Ohio ...... 

28 687 

30 661 

240435 

5*34 

14.46 

i 82.95 

n.93 

vm . 

57^31 

39 472 

481 863 

4.81 

15.07 

83.86 

12.08 

Wisconsia . . . 

12 553 

II 800 

114 000 

5.80 

14.10 

— 

11.01 

Other States. . , 

82 404 

71 591 

666 654 

5*66 

14,99 

81.89 

12.36 

United States , . 

733 401 

i 

580 006 

5659462 

5-34 

15.78 

83.22 

12.96 


I So - Manuring Experiments with Cacao in Dominica. — tempany, h. a. {Govem- 
jnent Chmist and Superintendent of Agricuiture lor the leeward Islancis), in 
Indian Bulkim, Vol XIV, No. 2, pp. Si-im. Barbados, 1914. 

Two series of experiments on manuring cacao were carried out: the 
original series begun in 1901 and an additional series begun in 1906. The 
nitrogenous manure was applied in the form of dried blood containing 12 
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per cent of nitrogen, phosphoric acid as basic slag of 16 per cent strength, and 
potash as snlphate of potash at 50 per cent. These manures were tried separ¬ 
ately and together. Experiments were also tried with a mulch of grass, 
leaves and the pods of PitheLolobium saman Benth. (at the rate of 100 lbs. 
per tree), containing as percentages of the air-dry matter: nitrogen 2.116, 
phosphoric acid 0.156 and potash 0.644. A parallel series of experiments 
was made using cottonseed meal as manure, containing nitrogen 4.5 per 
cent, phosphoric acid 1.2 per cent and potash 1.2 per cent. The arrange¬ 
ment of the plots and average results obtained are summed up in 


Table I. 


Plots. 

Ntunber 

of 

trees 

Area 

in 

acres 

Maaurkl treatment 

Average yield 
of 

cured cacao, 
in lbs. pet acre 

I 

1 

51 

0.28 j 

None... 

(I 902 - 19 I 3 ) 

iigo 

2 

64 

0.29 1 

'Basic phospliate 4 cwt. .. ' 

^ Stilpliate of pota^ x cwt. 

1430 

3 

59 

; 0-36 

Dried blood 4 cwt. 

1405 

4 

44 

1 

1 0,29 . 

Basic pbospbate 4 cwt. 

^ Sulphate of potash ctrt .^ 

i “ I 

> 1853 

5 

1 49 

1 1 

1 0.37 

1 Dried blood 4 cwt. ' 

Mulched with grass and leaves .... 

1798 

6 

46 

1 

0.25 

Mulched with grass and leaves .... 

(1907-1913) 

1934 

7 

51 

0.25 

Cottonseed meal .. 

1751 

8 

82 (74) 

0,414 

None. 

937 

9 

84 (78) 

0-373 

Mulched with grass and leaves .... 

1 

1612 


These results show clearly the effects of the various forms of manuriaJ 
treatment; the best result was given by the plots mulched with grass 
and leaves, while the plot with complete manure came next. Examina¬ 
tion of the results for each year shows that under orchard cultivation a 
period of from three to five years will usually be required before the trees ' 
settle tp the state of productivity conditioned by the treatment applied. 

Analyses of the soils (which are light and sandy) show that on certain 
plots, particularly those mulched with grass and leaves, there is a consider¬ 
able accumulation of nitrogen, probably due to bacteria of the 
bac^er type, laboratory experiments suggest that, in view of the small 
content of calcium carbonate, the ammonia formed iti the early stages may 
serve to neutralise the nitric acid formed later. A study of the soil moist¬ 
ure conditions indicates that while adequate covering and shading of 
the soil surface affect the moisture content of the upper layers of the soil 
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to a marked degree, none of tke manurial methods practised have exerted 
any appreciable direct effect on the moisture-retaining properties of the 
soil 

With regard to soil temperature, shade has a very favourable effect 
in maintaining it almost constant at the value of the air temperature dur¬ 
ing the coolest portions of the day, which is very suitable to the delicate 
nature of cacao plants, at any rate when yoimg. A study of the relation 
between the yield and rainfall shows that a very heavy rainfall tends to di¬ 
minish the yield. 

Owing to the importance of mulches in tropical agriculture, the 
analyses of some of the materials used for this purpose are given (see 
Table II). 


TabeE II. — Composition of mulch in percentages of air‘dry material. 



Andfo- 
pogon 
can- 
cosus n. 

Cymbo- 

pogon 

citratus 

Stapf. 

Mixed 

grass 

Grass for 

muleh 

Clippings 

from 

Glmcidta 

maau- 

lata. 

Pods of 
Pithe- 
colobitm 
saman 
Bentli. 

Moisture at lOO® C. 

13.42 

13.03 

9.97 

10.83 

11.69 

16.80 

Nitrogen , .. 

0.66 

0.51 

0.83 

! o-H 

3.12 

2,60 

Phosphoric acid. 

0.04 

0.37 

0.22 

0.22 

0.40 

— 

Potash. 

0.97 

I‘l6 

0.80 

0.99 

— 

' — 


ibi " Strain Tests of Tomatoes. — Myers, C. E., in Pmisylvania state Colkge, Agnculturai 
Experiment Station, BuUeim No 129, pp. Stale College, Centre County, Penn¬ 

sylvania, 1914. 

This is a paper on an experiment instituted for the purpose of determin¬ 
ing the relative values of strains of tomato seed from different sources, and 
conducted at the Pennsylvania State College, Centre County. Each lot 
of seed is designated as a strain. 

In a preliminary test carried out in 1908, twelve strains each of the 
varieties Earliana and Chalk Jewel were tried. The next year twenty- 
eight strains of the former and twenty-six of the latter were secured, toge¬ 
ther with twenty-five each of Matchless and Beauty, twenty-four of Globe 
and twenty-six of Stone. These, as well as those secured in 1908, have been 
tested during the years 1909,1910 and 1911. 

The results are set forth in the accompanying table. The comparison 
between the yields of the various strains of a variety at a given date allows 
their relative earliness to be determined. These determinations were 
made on August 15 for Earliana, Chalk Jewel and Matchless and on Septem¬ 
ber I for the other three. The yield per acre ^Ven in the table is not that 
actually weighed, but is corrected so as to eliminate the influence of varia¬ 
tions in the fertility of the soil. 
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Limits of variation of the various strains of tomatoes. 


Variety 

Yeats 


Variatioa in; 


Weight of 
marketable 
fruit 

Percentage of 
marketable 
fruit 

Yield 
at fixed 
dates 

Corrected 

yield 



lbs. 


toas per acre 

Earliana. 

190S-II 

0.22-0.25 

74-80 

1.68- 2.76 

11.47-20.17 

. 

1909-11 

0.22-0.29 

77-86 

1.77- 4.46 

921-17.94 

Cbalk Jewel .... 

1908-11 

0.20-0.26 

76-83 

0.65" 2.78 

11.38-18.21 

» .... 

I 910 -II 

0 20 - 0.27 

67-79 

0 . 95 - 2.20 

12 . 01 - 21.05 

MatcMess. 

IQOS-II 

0.21-0.27 

79-8i 

5.56- 7.80 

12.13-1774 

’ » . 

I9O9-II 

0 21-0.30 

67-82, 

2.25- 6 61 

11.23-19.85 

Beauty. 

1909-10 

0.20-0 27 

59-79 

4.45- 7-43 

8.16-17 47 

Globe. 

I9O9-II 

0 23-0.30 

74-85 

6 31-10 89 

12.38-25.54 

Stone. 

i 

0.23-0.2S 

1 

64-79 

2,02- 6.01 

10,50-17.84 


Thus in these tests ample variations occurred. These differences must 
be attributed not to environmental conditions but to heredity, and afford 
another proof of what can be obtained by selection. 

BIBLIOGRAPHICAL NOTE. ' 

1S2 - Junta ConsulUva Agronomica: Avance esiadistica de la nqueza que en Espana repre* 
senta la produccion media amal de ks plantas horiicotas y plmias indusiriales (Statistics 
of the wealth represented in Spain by the yearly average production of horticultural 
and industrial plants). Madrid, Imprenta de los hijos de M, G. Hernandez, 1914 (i vol, 
.166 pp, -f III figs.). 

This is an extract made by the “ Junta Consultiva Agronomica " 
from the Memoirs published in 1911 for each of the provinces of $pain and 
containing what is strictly necessary to give information for each province 
on the following subjects: improvements introduced into horticulture and 
in industrial crops; the principal characters of each product; the prices 
reached; the greater or less earliness of the crop; the customary irrigations; 
the importance and destination of the exports; the effective value of the 
wealth they represent. 

The volume consists of two parts, dealing with horticultural plants 
proper, and with industrial plants. In both, the summary referred to each 
province is followed by a table showing the area devoted in the province 
to each crop, and the average 5deld and value of each of them. At the 
end of the volume there are tablessummarisingthe yearly average production 
of the various regions and a general summary for the whole of Spain, 

183 - The Best Varieties of Apples for Pennsylvania. — Stewart, johjj? p., in 
Pennsylvania Szate CoUege^ Agricultural ExpmmentStation^ BulktinlNo, 128, pp. 109-136. 
State College, Ceutre County, Pennsylvaiiia, 1914, 

As the result of extensive experiments and observations bearing upon 
appk production conducted by the writer siuce 1907, in the course of which 
average productions of 500 to 600 bushels of apples were obtained over five 
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or six year periods, he treats of the methods to be followed by the average 
grower in starting and maintaining a successful apple orchard in Pennsyl¬ 
vania. 

At the end of the Bulletin he gives a list of the varieties of apples most 
suitable for growing in the State. 

A. Varieties for Southern Pennsylvania and lower cdiiiiides in Central 
Pennsylvania. 

Summer oajieiies. 

Yellow Transparent—Hardy, early bearer and productive, scab- 
resistant, but often subject to blight. 

Early-ripe— Blight resistant, stands shipping very well, early 
and satisfactory in bearing. 

“Oldenburg" (Duchess). — Very early and regularlyprotiuctive. 

The above varieties are valuable commercially. 

“ Benoni — Excellent for dessert. “ Starr ". — Early and prolific. 
' Williams —Good for dessert and cooking. The commercial value of 
these three varieties is more limited than that of the first three. 

“Early Harvest" and “Primate" are more suited for domestic use, 
as their fruit is excellent but they lack either in productivity or in hardiness. 

Early aitlamn varieties. 

SummerRambo ". — Suitable for commerce. Ripens over long 
season ; fruit large and attractive. 

“ Maiden Blush — Good for home or market. 

“ Wealthy ". — Good for the local market. 

“ Jefferis ". — Excellent for the home orchard. 

Late aidumn and winter varieties. 

The following are suitable for commerce on a large scale : 

“ Smokehouse 

“ Rome Beauty — Bears unusualty early. 

“ Ensee ", an apparent offshoot of the preceding variety. 

“ Stayman Winesap " is probably now being planted more than 'dny 
other variety in south-eastern Pennsylvania; its fruit is distinguished for 
its size, high quality and long keeping. 

“ York Imperial " is very productive but decidedh" biennial. It is re¬ 
sistant to scale but rather susceptible to blight. 

** Paragon " is a very late keeper of excellent appearance and of high 
quality. 

“ Me Intosh — A very handsome and high quality apple but often 
subject to scab unless property sprayed. 

“ York Stripe " a valuable variety. 

“ Grimes ". —Excellent fruit but very susceptible to collar blight or 
other trunk diseases. 

“ Jonathan " grows best on light soils; its chief fault is susceptibility 
to fruit spot, a physiological disease, 

“ Black Twig " or “ Arkansas ", very similar to Paragon. 

“ Gaiio ", a strain derived from Ben Davis, produces excellent fruit, but 
it is very susceptible to injury by scale, curcuKo, and codling moth. 
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B, Varieties foy Nofthevit PeniisylvMicL ojtd the* hif^h 6 TuUitudes i 4 i 

tral Pemisylvania, 

^ 'Pi'7 frf^C 

“ Ydlow Transparent ”, “Oldenburg” and “Williams”. — Varieties 
discussed above, “ Red Astrachan a Russian variety suitable for the 
home orchard. 

Early autumn varieties. 

'' Wealthy'', ver^-suitable for commercial orchards. “Maiden Blush" 
and “ Gravenstein " more suitable for local trade; the latter is unexcelled 
for cooking and is also good for dessert; the fruit is large but subject to 
loss by dropping. For the home orchard: “Chenango", “Mother" and 
“ Alexander ", 

Late autumn and winter varieties. 

For growing on a large scale : “ Me Intosh 

“ Northern Spy ", — Widely grown in northern Pennsylvania, espe¬ 
cially in the higher altitudes. It is vigorous, and a regular and abundant" 
bearer, but its fruit is susceptible to a soft rot unless properly handled at 
picking time. 

“ Baldwin ", 

“ Rome Beauty 

For more local consumption : “ Fall Pippin ", large and attractive fruit 
but rather susceptible to scab both in fruit and foliage. 

“ Hubbardston ", fruit large, good in quality and appearance, but 
the tree is extremely susceptible to borers. 

“ Smokehouse 

“ R. J. Greening ", valuable on heavy soils. 

“ Stayman Winesap 

“Stark", relatively free from disease. Its fruit often keeps until 
June in ordinary storage. 

The following are more suitable for the home orchard : 

“ Twent3^-ounce ", “ Tompkin's King ", “ Wagener ", “ Esopus ", 
“ Yellow Bellflower 

1S4 - Yields of Apple Trees at Different Ages. — M\coun, W, T. (Dominion Horti¬ 
culturist), mThe Canadian HorUcuUurist and Bekeeper^ Vol. 22, No. 12, pp. 2.S2-2S3. Pe- 
terboro’, Ontario, December 1914. 

Since the year 1908, or for sixteen consecutive years, records have been 
kept of the jdelds of over 3000 apple trees in the orchards at the Central 
Experimental Farm. From the above records the following data are taken: 

The Me Intosh apple comes into bearing the sixth year after planting 
at Ottawa, with twenty-two quarts of fruit, and increases up to the nine¬ 
teenth year in which it yields seven and one-half barrels, after which it 
diminishes slowdy. Taking the average for nineteen years, the yield per 
year from one tree was about two and three-quarter barrels. 

The Duchess apple begins bearing the third year after it is planted, and 
the maximum crop so far has been reached in the twenty-fourth year, when 
a yield of over eight barrels was obtained from one tree. The average yield 
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from the third to the twenty-sixth year is about two barrels per tree, and 
from the tenth to the twenty-sixth, three barrels. 

Wealthy is one of the earliest and most productive bearers, but it does 
not become a large tree. It begins bearing the second or third year after 
planting. The highest yield obtained from a Wealthy in one year was five 
and three-quarter barrels in the twenty-fourth year. The average yield 
per 3’‘ear from the third to the twenty-sixth year is about a barrel and a half. 
From the twentieth to the twenty-sixth year the average is tw'o and three- 
quarter barrels per tree. This variety, as a rule, bears heavily one year 
and has a light crop the next (l). 

185 ~ A New Plum. — Taylor, W. H., in New Zealand Department of Agriculture, In-- 

dustnes and Commerce : The Journal of AgicuUure, Vol. IX, No. 4, p. 254. Wellington, 

N. Z, October 20, 1914. 

The writer reports upon the satisfactory results obtained at the Ara- 
taki Experimental Farm (New Zealand) with the new Japanese plum 
Hermosillo. It is distinguished especially for its earliness. The first 
flowers opened on September 5 and the fruit was perfectly ripe on De¬ 
cember 12. Its fruit is medium-sized, perfectly round, sweet and pleas¬ 
ant to the taste. It has, like most Japanese plums, a tough skin, andean 
thus travel in cases when quite ripe. It is a mistake to pack them green, 
as most of them become worthless after such treatment. 

186 - Recent Experiments in Shield-Budding Tropical Fruits in the Philippines. — 

Wester, P. J.,m The Philippine Agricultural Review, Vol. VII, No. 9, pp. 356-359 

2 plates. Manila, P. I,, September 1914, 

The first essential in the improvement of fruit culture in the tropics 
is the application of vegetative means of propagation for the standard¬ 
isation and fixation of superior types. 

Budding experiments have been carried out during 1913 and 1914. 

The durian {Diirio zibethims Earn.) and carambola {Avenhoa caram- 
hold L.) were very successfully shield-budded with the inverted ‘"T” bud. 
The bud wood should be beyond the tender age and about 2.5 cm. 
long. Carambola and bilimbi {Avmhia bilimbi) were unsuccessful when 
budded on each other and also the latter upon itself. 

The buds of hevi {Spondias cythereae) should be selected from slender 
branches 7 to 10 mm. in diameter and should not be used until after the 
fall of the petioles and the formation of good leaf-scars. Since hevi is a 
rapid grower and calluses quickly, the buds should be cut large, and not 
less than 4 cm. long. 

The atemoya {Annona squamosa) takes well on the mamon (^ 4 . glabra) 
and makes faiily rapid growth, though the custard apple [A. reticulaia) 
seems more suitable and imparts to it a very characteristic upright 
growth. Budding on the soursop ( 4 . muricata) is not successful. 

Of Citrus fruits, the orange, mandarin, lime and pomelo have taken 
well on the calamondin {dints mitis Blanco) and made vigorous growth. 

(Ei.). 


(i) See also No. 217 below. 
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The guava can be budded with success between Kovember 1st and 
May 15th. The stocks should be budded as early as their size peimits 
and as near the ground as convenient. The bud wood should be mature 
and without green bark and about 2.5 to 3 cm. long. 

1S7 - The Production of Citrus Fruits in Italy. — Cemouni, s., in SodM degU 

Asricdtori italiani, BoUettino quindicinale, Year XIX, No. eg, pp. 827-831. Rome, 
Decanter 15, 1913. 

The specialised cultivation of citrus fruits in Italy extends over an 
area of 114 700 acres, of which 80 600 acres are in Sicily, which produces 
an average of about 1210 million lbs. of fruit out of a total for Italy of 
1650 million lbs. The remainder is produced in Calabria (more than 400 
million lbs.), higuria (26 million lbs.), Campania (147 million lbs.), Apulia 
(75 million lbs.), Sardinia (17 million lbs). The production of the other 
regions is negligible. The fruits exported come chiefly from the provinces 
of Messina, Catania, and Palermo. 


T-iBLE I. — Exports of citrus fruits mid their products, 1913-1914. 



1913* 

1914 (first 9 months). 

Fndis. 

“Weight in lbs. 

Value iu £ 

Weight in lbs. 

Value in $ 





Oranges. ... 

287 924 500 

I 035 662 

245 262 400 

— 

I^emons. 

671 397 000 

I 932 007 

581 640 900 

— 

Citrons. 

2 057 800 

16654 

584 700 

— 

Products. 





Citrate of lime.i 

— 

240379 

— 

328 6S0 

Peel. 1 

— ; 

49005 

— 

62 504 

I^emoa and citron jnice ...... j 

— 1 

15566 

— 

9250 

Essence of orange. 

— 

40053 

— 

35 S60 

)) bergamot . .. 

— 

136 416 


155 102 

a lemon. 

— 

667 886 

— 

671 836 

mandarin. 

— 

I 991 

— 

I 960 

Other products ....... 

— 

1519 

— 

509 


Thus the total receipts of the citrus fruit industry , in 1913 were 
£4 209 220, the greater part going to Sicily. 
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Tabi.e II. — Exports daring 1913 according to destination (in lbs). 


Country 

Oranges 

Uemons 

Citrate 
of lime 

Essence 
of orange 

Essence 
of lemon 

Essence 

of 

bergamot 

Peel 

Austria-Hungary .... 

150 585 200 

105 8g6 300 

539 -50 

446 000 

7 581 500 

352 700 

1163 400 

Russia-ill-Europe 

46 948 300 

56 580 900 

— 

— 

— 

— 

— 

Germany ... ... 

37126 500 

89 897 800 

I 070 600 

2118 200 

10 044 250 

2 272 300 

— 

Great Britam . . 

13 963 800 

96 000 200 

1946 200 

2 39 ^ 350 

23 216 S50 

1 986100 

9 493 300 

France. 

3438 100 

4 709 100 

2 103 600 

2 261900 

— 

6 233 600 

— 

Belgium. 

— 

8 824 400 

— 

— 

— 

— 

— 

Holland. 

r — 

5 695 600 

185 200 

— 

— 

— 

— 

Denmark. 

3 795 300 

5 968 300 

— 

— 

“ 

— 

— 

Switzerland. 

8 070 500 

6 586 300 

— 

— 



— 

Turkey-ia-Rurope. . 

1 266 800 

13 491 200 

— 1 

— 

— 


— 

Rumania . . 

3 335 400 

7 936 400 


“ 

— 


— 

IVIalta. 

2 310 700 

— 

— 

— 

— 


— 

United States , . 

4 947 600 

244 941 700 

2 561100 

2 619 089 

42 61S 600 

2 213000 

— 

Canada ... 

I 452 000 

6 078 600 

— 

— 

— 

— 

— 

Australia. 

— 

4 329 400 

— 

— 

3 575 700 


— 


The following are the principal ports receiving Italian citrus fruits 
and their products: 


Austria-Hungary . Trieste, Fiume. Hollaud.Amsterdam, Rotterdam. 


Bdgium.Antwerp. Rumania .... Constanza, Sulina. 

Denmark .... Copenhagen. Russia.Batum, Novorossik, O- 

Francc.Marseilles, Nice. dessa, Ordom, Sebas- 

Germany. .... Hamburg. topol, Taganrog, 

Great Britain . . Glasgow, Liverpool, United States . . New York. 

Dondon, Manchester. 


1S8 - The Productivity of European Vines on American Stocks. — cettolini, s., in 
VAgricoUum Mcdermt Year XX, No. 17, pp. 360-362. Milan, September 1914. 

According to the effect on the growth and productivity of the graft, 
American vines may be divided into two groups : i. those which imme¬ 
diately develop an extensive root system; 2. those which during the early 
period of their growth have only a moderate root system which extends 
gradually. With the first group well grown European vines give excellent 
results and with the second group the yield is poor at first but gradually 
increases. Riparia and Rupestris belong to the first group, and BerlanMm 
to the second. 

The results in the following table were collected to test the influence 
of the stock on the productivity of Enropean vines. 
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Average yield in lbs, per vine. 


Nerello Mascalese. 


1 


Variety of Stock 


1 

European variety ^ 

1 

* Riparia 
Grand Glabre 

Riparia Gloire 
de Montpellier 

Rupestris 

dtt lyOt 

Rupestris 

metalUca 

Monica. 

i 

1 9.35 

00 

s 

8.69 

6.70 

Appesorgia (white) . . 

[ 7-03 

1 5.94 

1.76 

6,60 

» (black). 


1 

5*72 

6.88 

Bovale (small) . 

' 3-82 1 

1 2.15 

2 20 

4.18 

» (largel . . . : 

3.82 

2.4S 

1.87 

3-25 

Barbera. 

6.93 

3*52 

1.43 

0.82 


Eipana 
Gr^ Gloire 


4409 


2.002 


Riparia 
X Rtipestris 


2.904 


Aramon 
X Rupesttis 


Calabrese 
X Rupestris 
Giimaldi no 


7.26 I 


2*574 


The results given in the last line of the table were obtained in the strong 
lands of Catania on recently grafted vines ; those of the first five lines relate 
to Sardinian vines. 

The influence of immediate grafting is felt not only on the quantity 
of production, but also on the quality of the must. The Sardinian grapes 
which furnished the greatest quantity of saccharine matter are Malvasia 
and Cannonau, which gave respectively: 


IMalvasia Cannonau 


Stock 

Glucose 

Acidity 

Glucose 

Acidity 

— 

% 

% 

' % 

% 

Rupestris metallica 

26.5 

9.8 

23 

6.9 

» du Eot 

26 

10.5 

26 

7.3 

Riparia Gloire 

26 

7.8 

33 

S.o 

» Grand Glabre 

25 

8.3 

24.5 

6.5 


The greatest quantity of sugar was found in Monica (16.5 to 17 per 
cent) and Galloppo (17 to 18 per cent). 

With regard to the influence of the graft on the organoleptic qual¬ 
ities which cannot be determined chemically, wine produced from a grafted 
American vine does not differ appreciably from a wine produced by 
the same European vine ungrafted if the ungrafted vine comes from a 
recently planted vineyard in good condition. There is, however, a notable 
difference in favour of the ungrafted vine if the European vine comes from 
an old vineyard of average productivity. Generally it is only possible to 
compare the wines of two stocks when they grow under identical con¬ 
ditions of soil, cultivation, age, etc. The writer does not consider that 
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reconstituted vines are destined to a shorter existence than ungrafted vines 
merely owing to grafting, though it may be indispensible to their length 
of life that the higher requirements of the grafted vines are satisfied. 

189 - The Reconstitution of Vineyards on American Stocks in Italy. ~ pavoncelli, 
Giuseppe (Report presented to the 44th. Italian Agricultural Congress, Florence, 
April 1914) in Society degli Agricoltwit BoUettino quindidnaU^ Year XIX, No. 15, 
pp, 583-600. Rome, August 15, 1914. 

The data here given are in part the result of observations made by 
the writer, andin part drawn from or checked with the results of an enquiry 
conducted by the Federation of the Antiphylloxera Consortiums and by 
the Section of Vine-growers of the Society of Italian Agriculturists. 

Phylloxera has now invaded about 2 million acres of Italian vine¬ 
yards. In Italy also the protection of vine-growing went through the fol¬ 
lowing stages : destruction of affected vines, treatment (when possible) 
with carbon disulphide, and reconstitution on American stocks. Chiefly 
at the initiative of the Ministry of Agriculture nurseries were set out with 
seeds imported from America, but as with the progress of phylloxera it 
became urgent to reconstitute large extents of vineyards and it was im¬ 
possible to do so with vines originated from seed, the cultural character and 
resistance of which there had been no time to determine, it became neces¬ 
sary to have recourse to the importation of stocks which had already un¬ 
dergone selection in France, that is, ‘‘named vinesThese were used for 
the numerous nurseries started first in the regions invaded by phylloxera 
(Sicily, Sardinia, Calabria and Elba), then in the Tremiti Islands, where 
for several years all the material to be distributed in the immune districts 
was kept under careful observation, (i) 

The seedling vines (with the exception of Riparias which in suitable 
surroundings proved useful) dropped into the background; nevertheless 
they continued to be studied with the aim of creating hybrid graft-bear¬ 
ers which might advantageously replace foreign stocks. All attempts at 
producing direct-bearing hybrids failed, so they were soon limited to the 
collections of students. 

The named stocks most employed in Italy were the following : 

Ripafia group: Rip, Glpite; Rip. Grand Glabre. 

RupestHs group .* Rtip. dii I/Ot; Rup. tnetaUica ; Rup. Martin. 

BerlaTtdieri group : Berlandieri X Resseguier No. x j Berlandieri X Resseguier No. 2; Ber- 
iandieri X nafont No. 9; Berlandieri x 
Ripatia X Rupestris hybrid group: Rip X Rnpestris 3$o6, 3309 and 101-14. 

Berlandieri X Riparia group: Berlandieri X Rip. 420 A, I57-II and 34 B. 

Berlandieri X Rupestris and Rupestris X Berlandieri group: Rup, X Berlandieri' 301 A, 
301 B and 2x9 A; Berlandieri X Rup. 267 A and 13-37, 

.American X Vinifera group h^rids: At^on X Rup. Ganain No. x; MourvAire X RUp* 
1202; diasseias X Berlandieri 41 B. 

Other American X American hybrids: Rip. X Cordif, X Rup- X06-S; Sdtobis X Rip. x6-x6v 


(1) See R. March 1914, No, 246 


XMd.). 
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In Sicily for several years the only American stock that was grown 
was the Eiparia obtained from seed (planted as far back as 1883 in the nur- 
sery of the Royal Agricnltnial Station of Palermo). It was set in the most 
varied soils, without accurate selection, which led to poor growth and 
early ageing, so that confidence in it was lost and as a result it was neglect¬ 
ed even where the soil was suitable to it. 

When the importation of stocks from France began, Rupestris du I/Ot 
and Aramon x Rup. Ganzin No. i spread rapidly. The hybrids Rip X Rup. 
3309, 3306 and 101-14 were very popular at first, but their use was subse¬ 
quently limited on account of their insufficient affinity with several local 
varieties. In planting the first two stocks, sufficient consideration was not 
given to their unsuitableness to certain soils; some failures occurred, and 
it was tmjustly said that Aramon X Rup. Ganzin No. i. was not resistant 
to phylloxera; of late years, however, it has been recognised that where 
the soil is suitable it remains vigorous. I^ikewise sufficient importance 
was not given to the fact that among the above-mentioned stocks Rupes¬ 
tris du Tot is the most susceptible to bramble-leaf {roncef). Among the hy¬ 
brid stocks recently imported from France, Chasselas X Berlandieri 41B 
is one of the best for calcareous soils. Among the hybridt.stocks produced 
in Sicily, remarkable results have been obtained by Grimaldi's hybrids 446- 
525, 1257, 722 I Ruggeri's hybrids 42, 267,333, 300; Paulsen's hybrids 

1154, 1067, 775, 1742. 

In Sardinia at jBrst Riparia and Rupestris grown from seed were plant¬ 
ed haphazard, and they showed unsatisfactory affinity with the local 
vines ; later the named vines were used and the following gave satisfac¬ 
tory results : Rupestris du Tot, Riparia x Rupestris 3309 and 3306; Ru¬ 
pestris metallica. The Macomer nursery has selected from seed a Rupestris 
of the metallica type wich has yielded very remarkable results. The Riparia 
Gloire and Rip. Grand Glabre have found suitable soils and the vines 
grafted on them have borne abundant crops during the last twelve years, 
without manuring. Recently the use of Riparias had diminished in favour 
of Riparia x Rupestris 3309 and Aramon x Rupestris Ganzin No X, 
of which, as in Sicily, an excessive use was made. The Berlandieri hybrids 
were more sparingly used in the reconstitution of Sardinian vineyards, 
though Berlandieri X Riparia 420 A and 157 have done well in some local- 
ties and Chasselas x Berlandieri 41 B planted in soils which cause severe 
chlorosis has again confirmed its reputation as an excellent graft-bearing 
stock. Rupestris du Tot; the Macomer Rupestris metallica; Rip. X Rup. 
3309; Aramon x Rup. Ganzin No. i; Chasselas x Berlandieri 41 B and 
Berlandieri X Rip. 420 A have shown very satisfactory afiinity with the 
local varieties. 

In the Idand of Elba, where phylloxera appeared in 1888, the stocks 
more frequently planted were Riparia Gloire, Rupestris metallica, and 
Riparia x Rupestris 3309, 3306 and 101-14. Rnpestris du Tot was much 
used during the first years, but later it lost much favour, as it does not 
stand the drought in the granitic sands which prevail in the west of the 
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Island. In the calcareous soils frequent in the centre, Berlandieri x Ripa- 
ria 157 spread successfully. 

In Piedmont, with the exception of the province of Novara, the recon¬ 
stitution of vineyards is still in its initial stage. Good results have been 
obtained especially with Rupestris du Lot; this has advantageously re¬ 
placed Riparia X Rupestris 3309, which does not possess sufficient af¬ 
finity with Barbara. 

In Lombardy the reconstitution of vineyards is also only beginning. 
In the province of Brescia and in the Valtellina good results have been 
obtained from Riparia x Rupestris 3309 and Berlandieri x Riparia 
420 A. 

In Venetia phylloxera has been injurious especially in the provinces of 
Udine and Treviso. Reconstitution, however, has not yet proceeded on a 
par with the mischief done. 

In Tuscany, reconstitution has made progress especially in the pro¬ 
vince of Pisa (about 5 000 acres); next in order come the provinces of Flo¬ 
rence, Siena and Grosseto. During the first years Riparias obtained from 
seed were used, and proved successful where they fovmd suitable soil. Next, 
the numbered stocks produced by the Royal nursery of Velletri and other 
institutions were tried ; among these Riparia No. 25 of Velletri yielded good 
results, especially in clay soils. Lastly, the named stocks have been intro¬ 
duced, among which the best are; Riparia x Rupestris (especially 101-14), 
Rupestris du Lot, Rup. metallica, Aramon x Rupestris Ganzin, Berlan¬ 
dieri X Riparia 420 A, and Riparia x Cordifolia x Rupestris 106-8. 

In Apulia there are 750000 acres of vineyards, of which upwards 
of 150 000 acres are invaded by phylloxera, and only about one-eighth of 
this area has been reconstituted. In Apulia also the first step was the plant¬ 
ing of American vines obtained from seed (Riparia, Rupestris, and later 
Berlandieri); the next was the use of named varieties. The work of recon¬ 
stituting vineyards had to overcome special difficulties, due to the climate 
characterised by severe droughts and great heat in summer, and to the ex¬ 
traordinary variety of soils. The stocks that have met with most favour 
are the Berlandieri hybrids, which show most affinity to the local vines; 
they are vigorous and drought-resistant. Four-fifths of the reconstituted 
area is under Millardet’s Berlandieri x Riparia 420 A; the writer, how- 
ver, observes that in the Apulian plain 34 F C has proved still more vigor¬ 
ous, hardy and productive. The next in order of merit is Riparia x 
Rupestris 3309, which thrives especially in the rich, deep and damp soils; 
in calcareous soils Berlandieri x Riparia 157 ; and in dry calcareous soils 
Chasselas x Berlandieri 41 B. Aramon X Rupestris Ganzin No. i, contrary 
to experience with it in Sicily, has found suitable soil in Apulia and has 
been successful. At present a number of Americo-American and Americo- 
Apulian hybrids are under trial. 
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190 - Hybrids o! European and American Vines in Sieily. — Ceitoxjni, s., in,, 
Vltalia agficola^ Year 51, No. ii, pp. 485-487. Milan, November 15, 1914. 

The American vines and their hybrids imported from abroad have 
rendered valuable service and continue to do so, especially in the valleys of 
the Po and its tributaries ; but the conviction is gradually gaining more 
ground that for dry climates and soils the new vines obtained by crossing 
original American stocks with the local vines are the most suitable. In 
Sicily such hybrids have been under trial for the last ten years, and several 
of them have given good results. 

Among the best of them the writer mentions the following : — 

Grimaldi's hybrids. — Berlandieri xRegano No. 1257 adapts itself 
well to calcareous soils, even if they are dry and poor ; it has a vigorous 
growth and the proportion of its cuttings which strike root attains 70 per 
cent; Berlandieri x Rupestris No. 444 and No. 446 have given fairly good 
results in calcareous soils, but they strike root with difficulty. Calabrese x 
Rup. No. 88 and No. no, and Frappato x Rup, Ganzin, with a 

high percentage of strikes (from 90 to 100 per cent), have been successful 
in clay loams and in calcareous sand, but they seem to be rather subject 
to bramble leaf. Calabrese x Aramon R%ip. No. 940 and No. 933 have also 
given good results as direct bearers for common wines, 

Paulsen's hybrids. — Berlandieri x Ar. Rap. No. 1043 X 

Rup. Martin No. 1381 prefer a sandy soil, even if it is calcareous and 
with a tufaceous subsoil; they root freely {80 to 90 per cent); their yield 
is moderate at first and then it becomes abundant, good and constant, 
Catarratio X Berl. No. 2, counteimarked No. 779, thrives best in deep and 
not very dry calcareous, sandy or clay soils, but it grows well also in 
calcareons sands ; it is not a very good striker (50 per cent). Berlandieri 
X Ar. Rup. No. 1458 has a vigorous growth, and its eyes root well (100 
per cent) in deep compact clay loams, and, up to now at least, it keeps 
well also in loose and dry calcareous soils with very calcareous subsoil. 
For compact clay loams Berl. x Rup. du Lot No. 1742 and Catarratto x 
Rup. dti Lot No. 1902 are also suitable; they root freely in nurseries (100 
per cent). The secoxid is the result of selection among natural hybrids 
obtained by sowing Rupestris, and it thrives in loams. It is easily mul¬ 
tiplied by eyes and by grafting. 

Ruggeri's hybrids — Berlandieri x Rup^ du Lot No. 140 grows very 
well in all calcareous soils; it vegetates luxuriantly and its cuttings root 
well; its grafts succeed splendidly. Berl. x Rup. du Lot No. 42 grows well 
in marls containing much calcareous material, even if the^?^ are damp, but 
it is not so advisable as No. 140 for the heavier calcareous clays; it roots 
and is grafted easily. Berl. X Rip^ No. 199, No. 225 and No. 267 have a 
good area of adaptability’' but do not tolerate much lime ; they withstand 
drought better them Riparias. Albanello x Berlandieri No. 19 withstands 
the attacks of phylloxera as well as the pure American stocks. It has much 
, afl&nity with European vines; its cuttings root freely, its yield is regular 
and abundant, and it adapts itself well to soils which produce chlorosis 
and those which are liable to dry out. 
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Agreeing with Desmoulin and Vileard, the writer believes that for 
the present hybrid direct-bearers cannot be used for the production of fine 
wines, but that they can be advantageoubly employ ed for moderate-priced 
common wines of average quality. 

191 - The Development of the Cranberry Crop in Wisconsin. — Richter, albert 
Edward, in The CounUy Gentlman, Vol. EXXIX, No 49 , PP- 3 - 4 , r 4 figs. Phila¬ 
delphia, December 5, 1914. 

The cranberry crop in the United States for 1914 was a record one, 
being estimated at i 500 000 bushels against i 210 000 bushels in 1913. 
Eighty per cent of this crop is produced in Massachusetts, New Jersey and 
Wisconsin, and owing to the efforts of the Wisconsin Experiment Station 
it is estimated that Wisconsin alone will yield half the total crop of the 
United States within the next 15 years. The cultivation is being placed 
""on a scientific basis. Careful records of the temperatures above the soil 
are obtained by means of a thermograph and maximum and minimum 
thermometers. The daily weather charts from the United States Weather 
Bureau at Chicago are received and by controlling the water in the irri¬ 
gation ditches the bogs can be flooded in anticipation of predicted low 
temperatures. By this means and the adoption of suitable methods of 
cultivation and spraying against insect and fungoid pests, the success of 
this cultivation is no longer precarious. The Searl bogs in Central 
Wisconsin, the best in the State, are about 28 acres in area. Twelve 
acres are planted with a variety of cranberry known as Searl*s Jumbo, one 
of the largest cranberries grown and three to four times larger than the 
native fruit from which it was propagated. In 1909 this variety yielded 
250 barrels (of 100 quarts) per acre. The average yield of these bogs during 
the past 7 years has exceeded 100 barrels per acre. In 19x2, these bogs 
yielded 3000 barrels, which realised $ 19 500. Deducting $ 4 500 for oper¬ 
ating expenses, there remains a net return of $ 15 000 or $ 536 per acre. 
Capitalised at $ 4000 per acre the Searl bogs will easily yield 12 per cent 
per annum. During 15 years these bogs have not failed once to produce 
a crop. 

BIBLIOGRAPHICAL NOTE, 

192 - Juan Puig y Nattbsto (Chief of the Chemistry Section of the Agricultural Experiment 
Station), Esiudios sohre la fniHcuUura mcional, 2^ Parte: Duraznos, Perns y Cirtielas 
(Studies on national fruit-growing, 2nd Part: Peaches, pears and plums). Montevi¬ 
deo, 1914 (Boletin No. 13 del Ministerio de Industrias), 77 pp. 3 plates 1 135 figs. 

In this second part of his studies, the writer makes some general con¬ 
siderations based on chemical and agricultural analysis in connection with 
the quality of fruits and the industries depending upon them; he next treats 
of the exportation and importation of fresh fruit from and into the xiort 
of Montevideo, giving information on the different kinds of packing used. 
He then gives physical and chemical data concerning 22 varieties of 
peaches, 10 of plums and 7 of pears. The appendix consists of one table 
with the results of the chemical analysis of the above fruits, one table 
giving the weight of the same fruits, and a series of 125 engravings of the 
transverse and longitudinal sections of the same- 
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193 - The Estahlishittent of Forest Screens. “-FREy,i» ZeUsMft Hit Fmt-> und jagd- 

W6$cn. Year XI^VI, pp. 57 «J- 575 » Berlin, 1914. 

The writer deprecates the use of spruce as a forest screen and points 
out its practical and economic disadvantages, in that from the beginning it 
does not afford protection to the boundaries of the plantation from the wind 
and sun; when it has advanced in growth, instead of being a protec¬ 
tion against gales, it even increases the danger, since spruces are easily 
blown down. Shrubby trees are therefore recommended for the bound¬ 
aries and the borders of paths. 

When it is necessary to establish a screen after the first clearing, i. e, 
at about 25 to 30 years, a margin of from 6 to 12 feet should be planted 
with the following shrubs: elders {Samhucus mcemosa and S. nigra), and 
dogwood {Cornus sanguinea) ; for the outer boundaries the following are pre¬ 
ferred : blackthorn {Prmus spinosa), hawthorn [Crataegus oxyacantha), 
hazel (Corylus avellana), alder buckthorn {Rhamnus frangula), etc. In this 
way the chief object of a screen is obtained, w. the prevention of the harden¬ 
ing of the soil and its maintenance in a state of moistness and looseness 
suitable to the development of the main stand. The following advantages 
are also obtained: a) improvement from the aesthetic point of view, a sub* 
ject of general interest at the present time; h) improved protection against 
pests by providing suitable cover for insectivorous birds, especially the 
warblers (species of Sylvia and Phylbscopus) ; c) encouragement of game. 

194 - North American Forestry.—JI. Sombrvuxe, W., in journal of the Royal Borti- 
cultural Society, Vol. XI, Part i, pp. 1-6. London, 1914. - n. Our Wood Supply (from 
TJnitod States Government Bulletins), in The Journal of Geography, Vol. XHI, No. a, 
p % 61-63. Univeraty of Wisconsin, Madison, October 1914. 

I. — Pinus strobus, the White Pine, was at one time the most impor¬ 
tant timber tree in North America’ but at present it only takes the third 
place in the list of United States timber exports. It is widely distributed 
east of the Rocky Mountains, extending from Northern Ontario through 
the St. Lawrence basin and southwards through the Alleghany and Appala¬ 
chian Mountains to Tennessee and Georgia, where some of the largest pines 
are still to be found. This species was extensively planted in Europe dur¬ 
ing the last century, but its existence is now seriously threatened by Peri- 
dermium strobi; this made its appearance in the United States also in 1909 
and rendered necessary the adoption of energetic measures for its control. 

Ail through Eastern Canada and a considerable part of the Eastern 
United States, one meets with the Jack Pine (Pinus banksiana), whose 
distribution extends northwards almost to the borders of Alaska. It rarely 
forms a large tree, seldom being more than i foot in diameter, but it grows 
readily in poor soils and furnishes a large quantity of useful timber, used 
for telegraph poles, railway sleepers, etc. Ten or twelve years ago it was 
largely planted in Germany on the poorest soils, but it has failed to fulfil 
expectations. Picea rubra, P. alba and P, nigra (Red, White and Black 
Spruces) are very widely distributed in Eastern Canada and the United 
States, and furnish most of the wood that supplies the numerous pulp 
mills. 
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West of Winnipeg, forests are unknown, the trees of the prairie region 
being largely confined to the river valleys. However, the Agricultural 
Department of Canada has, during recent years, stimulated the creation 
of shelter belts by supplying trees free of charge or at a merely nominal 
rate. One of the most important of the Government Nurseries is situated at 
Indian Head, which was practically treeless in 1905, but which is now sur¬ 
rounded by fine healthy plantations. The trees that give the best results 
in the prairies are Scots Pine, European Earch, Norway Spruce and Box 
Elder [Acer negundo), 

Large numbers of the Lodge Pole Pine [Pinus contorta) are met with 
in the foot-hills of the Rocky Mountains. In the Rock> Mountains them¬ 
selves, especially in the Yoho Valley, Kicking Horse Pass, round Lake 
Louise etc., Ptcea engelmanni predominates. In this region are seen long 
bare strips running straight up the mountain-side which are the lines down 
which the avalanches descend every summer, thus preventing trees from 
becoming established. In the neighbourhood of Lake Agnes, above 4000 feet, 
Larix lyallii occurs. It is a rather dwarf larch of little economic value. 
The larch occurring at low altitudes in Eastern Canada is Lan% microcarfa 
(= amencana), which never attains a large size, but furnishes a great quan¬ 
tity of useful timber. Since it grows better on marshy land than almost 
any other conifer, it is possible that it might be suitable for planting on 
bog land. 

On the slopes of the Rocky Mountains and the Selkirk Ranges the 
species of Pinus are not very numerous, but P. monticola is fairly common. 
At high altitudes, one meets with P, flexilis and P. albicaulis, which never 
reach large dimensions. On the west of the Rocky Mountains the com¬ 
monest trees are the western Hemlock heUfofhylla albertiand)^ Tsuga 

meftensima {^^pattoniana) and the Red Cedar {Thuja plicata ^giganU<s^)y 
which sometimes attains gigantic proportions and is used in the manu¬ 
facture of roofing shingles. In the Eastern part of Canada Thuya oociden^ 
talis is used for this purpose. 

Not far from the Pacific coast, one finds the Sitka Spruce [Piceasitchen- 
$i$)j but the most important tree along the Canadan Pacific slopes is the 
Douglas Eir. This species covers enormous areas in the Selkirks and on 
Vancouver Island, spreading northwards into the Yukon and southwards, 
through the western United States, as far as Mexico. At the present time 
little of this timber reaches Europe, the bulk of it going to China, Japan, 
Australia and the Cape. It is regarded as the most valuable of all the addi¬ 
tions to the exotic trees in Great Britain, being practically immune to di¬ 
sease, and easily satisfied as regards situation and soil, provided this does 
not contain too much lime. It is as durable as larch and produces an 
average of 200 cubic feet of timber per acre per annum. 

South of the Canadian boundary of the United States on the Pacific 
slope, one meets Welling^onia giganfea, Sequoia sempervifens, Abies nohilis^ 
Pinus lambertiana, Pirns ponderosa, "etc. The American Western Larch 
{Larix ocoidentalis) spreads to some extent north of the frontier, but occurs 
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chiefly in the north-western United States, where it i^roduces stems up 
to 250 feet high and furnishes very valuable timber. 

While the north-west of America is noted for its wealth of conifers, 
the south-east of the United States produces the hardwood timbervS. In the 
Great Smofc> Mountains the principal species is the Tulip-tree {Lhioden- 
iron tulipifera). Here also are a great number of species of Oak, intermixed 
with Chestnut (Castanea dentata), Beech {Fagus americana) and species of 
Hickory, Ash, Lime, Horse-Chestnut and Black Cherry {Prunus sevotina). 
The last named tree is nowhere abundant and is becoming scarcer. There 
are also a certain number of conifers, especially in the extieme south of the 
Appalachians, where some of the finest White Pine occurs ; othei trees 
areCanadian Hemlock {Tsuga canademis), especially on the southern slopes, 
Abies fraseri (on the tops of the highest hills), and occasionally Tsuga 
cafoliniana, Pinus taeda and P. rigida. In the swampy plains further south, 
are great areas covered with Pitch Pine (P. paliistris) and Deciduous 
Cypress {Taxodium distichum), 

II. — The amount of timber standing in the forests of the United States 
is valued at about 2 900 billion board feet, of which about 76 per cent 
belongs to private ownership, 21 per cent to the nation, and 3 per cent to 
the public (federal, state or municipal). About 7 u belongs to the north¬ 
west Pacific (Washington, Oregon, Idaho, and Western California) where 
the following trees predominate: Pseudotsuga douglasii, Juniperus occi- 
dentalis, Pinus ponderosa, P. lambeHiana and larch. A little moie than 
belongs to Louisiana, Mississippi, Arkansas, Florida, Texas, Alabama and 
a part of Carolina, Virginia and Missouri, where the predominant trees 
are: Pinus echinata (= P. mitis), P. longifoUa and P. taeda (the wood of all 
three species is knowm as yellow pine), C3press, eucalyptus, oak and other 
hardwood species. The lakeland States contain about 100 billion feet 
of standing timber, represented chiefly by Pinus strobus, P. banksiana, 
and P. resinosa (= P. rubra, Red American Pine), species of Tsuga, 
Abies halsamea, Fagus, Betula and Negundo, The north-eastern States 
furnish the greater part of the spruce wood for paper making. 

Almost aU the national forests occur in the Rocky Mountains and the 
ranges paralld to the Pacific coast from Washington, Idaho, and Montana 
to Southern California, Arizona and New Mexico. Others occur in Aikan- 
sas, Florida, Nebraska, Michigan, Mnnesota, Alaska and Porto Rico; 
fourteen States have demarcated their particular forest reserves. 

The quantity of timber cut annually in the United States is about 43 
billion feet, of which the North-West Pacific States furnish only ihe 
south-east Atlantic States about 45 per cent; the lake States, which were 
formerly the centre of the timber industry, at the present time furnish less 
than the north-west Pacific States. The wood-producing states were in the 
following order of importance in 1912: Washington, Louisiana, Mississippi, 
North Carolina, Oregon, Texas, Arkansas, Virginia, Wisconsin, Michigan, 
Minnesota, Alabama, West Virginia, California, Florida, etc. More than 
37 per cent of the timber produced in the United States consists of yellow 
pine, and more than 13 per cent is Pseudotsuga douglasii, Washington 
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State produces most of the Pseudotsuga douglasii and Junipems occidental 
lis\ Ivouisiana most of the yellow pine, Nyssa uniflora (== tomentosa) and 
cypress; Mississippi, most of the poplar wood; Arkansas, most of the Hicoria 
(— Cary a) and Eitcalyptus] Wisconsin, most of the Tilia americana, birch 
and Tsuga canadensis ; Michigan most of the beech, elm and maple; Min¬ 
nesota, most of the Pinus strohns and Western Virginia most of the oak, 
Liriodendron tulipifera and chestnut. 

In a normal year the consumption of wood in the United States is 
about 40 billion feet of timber; 90 million cords of fire wood; 135 million 
hewn railroad ties; 889 million posts; 3 V2 million telephone and telegraph 
poles; I 686 million staves; 136 milllion sets of heading, 353 million barrel 
hoops ; 3 300 000 cords of native pulp; 165 million cubic feet of round mine 
timbers and i 250000 cords of wood for distillation. The yearly growth 
of wood in the United States is estimated to average about 12 cubic feet 
per acre, and the consumption is about three times this rate, 

BIBLIOGRAPHICAL NOTE. 

195 - Annual Return of Statistics relating to Forest Administration in British India^ 1912-13. 

— Simla, Government Monotype Press, 1914 (i vol., 27 PP- + i plate). 

These statistics were formerly included in the Inspector-General of 
Forests' Annual Review of Forest Administration in British India. From 
1910-11 only the Statistics have been published annually and the progress 
of Forest Administration in India will be reviewed qitinquennially, com¬ 
mencing with the period ending with the year 1913-14 (i). 

The following figures are taken from Statement I, relating to Area of 
all forest lands : 


Year 

Total area 

Forest-area in square miles 

Percentage 

in sq. miles 

reserved 

protected 

undassed 

to whole area 

1908-09 . .. 

9S6144 

94 561 

8 835 

138 378 

24-5 

I9r2-X3 .. 

1024 435 

96 867 

8 492 

133 564 

23-3 


The subsequent Statements are as follows.: II Progress in Forest 
Settlement. — III. Demarcation and Maintenance of Boundaries. — IV. Forest 
Areas Surveyed and under Survey. — V. Pro^grass m Working Plant. — 
VI. Expenditure on Communications and Bpdldings. — VII. Breaches of 
Forest Rules. 

Statements VIII and IX deal with the /irea protected from fire and the 
Causes of forest fires, and may be summaris,ed as follows : 


[Ed.). 


(i) See B May 1912, No 607. 
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Year 

Atea in square miles 

Percentage 
of forests 

Percentage of failure 
to area attempted 

Attempted 

Protected 

protected to total 
area of reserve 

average 
of 5 yrs. 
to 1911-12 

[ 

1 X 9 ia-I 3 

1908-09 . 

46 432 

44 497 

49.0 

6.3 

4.5 

1912-13.. 

51659 

49833 

53-3 

5-3 

3«5 


II. 


Year 

Fires 

originating 
in De¬ 
partmental 
Fire Con¬ 
servancy 
operations 

1 External 
fires 
crossing 
the Fire- 
traces 

Fires 
due to 
carelessness 
of 

outsiders 

Fires 

originating 
from 
intention 
or malice 

Fires 
due to 
unknown 

causes 

I 

Total 


No. 

Sq. 

miles 

No. 

Sq. 

miles 

1 No. 

1 

Sq. 

miles 

No. 

Sq. 

miles 

No. 

Sq. 

miles 

No. 

miles 

1908-09 .. 

302 

77 

394 

496.7 

2651 

1015.4 

441 

3138 

Included in 
fires due to 
carelessness 

3788 

1902.9 

1912-13. 

227 

79-8 

409 

212.7 

870 

207.5 

206 

392.3 

1531 

9994 

3843 

1891.6 


The subsequent statements are: X. Area closed and open to grazing, 
— XI. Protection from cattle, — XII. Area of plantations and cost of the 
year's work, — XIII. Outturn of forest produce. — XIV. Forest produce 
removed by different agencies {Government^ purchasers, free grantees, right¬ 
holders), — XV. Exports of forest produce'^, caoutchouc (raw), lac (button, 
shell, stick, etc.), cutch and gambier, m3rrabolams, cardamums, sandal, 
ebony and other ornamental woods, teak, other timbers; total value 
1908-09, £ 2 708 015; 1912-13 £ 3 118 707. — XVI. Estimated value of 
forest products given away free or at reduced rates. — XVII. Details of revenue 
and expenditure for the Forest year 1912-13. — XVIII. Summary of revenue 
and expenditure of the Forest Department in India for the financial year 
1912-13. — XIX. Revenue, expenditure and surplus of the Forest Department 
throughout India during 25 financial years from 1888-89 to 1912-13, from 
which the following figures are taken; 


Year 

Revenue Expenditure 

Surplus 

18S8—'89. « . . « . 

« £ 

927 230 541 984 

£ 

384 579 

1912-13 . 

2 X47 320 I 147 187 

I 000 135 

A diagram is appended illustrating the principal 

results. 
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live stock and breeding. 

196 - On the Effect upon Animals of the Spores of TilJeila iritici and UstiUgo hygiene 

maydis. —• I^iskdn, B., and Krastavizey, I., in Bulletin of Applied Botany, Seim- 

tific Journal of the Bureau of Applied Botany (monthly edition), Year 7, No 8. (72), 

pp. 508-526. Petrograd, 1914. 

In order to determine their effect upon the animal organism, the spores 
of TilUtia tritici and UsHlago maydis were fed to guinea-pigs, mice, rabbits 
and a dog. Up to 10 gms. of spores were given daily to each animal. 

During the time of the experiment, no injurious effects were percept¬ 
ible, for all the subjects developed more or less normally. The 'post mor- 
terns, however, showed that all their organs were attacked by the spores 
and partially destroyed. The typical s3rmptoms were hyperaemia of 
the digestive canal, dark or grey coloration of the mucous membrane of 
the intestine and stomach, and hyperaemia of the lungs, kidneys and brain. 

The spores accumulated especially in the adrenal bodies. The spleen was 
distinguished by being crammed with decomposed red blood corpuscles. 

The blood vessels were so full of spores that they sometimes burst from 
obstruction. The spores could still be seen in the organs from 22 to 43 
days after they were fed to the animals. 

In one case, the writers observed that they had penetrated through the 
placenta and reached the tissues of the 'foetus. 

There was almost always a disproportion between the number of 
spores and the pathological changes. 

The experiments thus show that the spores of Tilletia tritici and 
Ustilago maydis are injurious to animal organisms, though their effect may 
not always be visible externally. 

197 - Defects of Vision in Horses. — Mieckley, Ed., in Zeitschrftt fur GestUtkunde und 

PferdezucM, Part 12, pp. 241-247. Hanover, December 1914. 

As a result of the frequent incorrect estimation of obstacles observed 
in the case of horses at jumping-competitions and the consequent hypo¬ 
thesis that these animals might be suffering from defective vision (faulty 
refraction of light), the sight of all the horses of the Royal Beberbeck stud 
was tested at the instigation of the General Secretary of the Geman Breed¬ 
ing Records Association {Deutsche Gesellschafi fiir Zucfdmgskunde). 

The object of the whole proceeding was to determine whether horses 
which had been reared under the most natural circumstances possible, 
could suffer from such serious defects of sight, that their clearness of vision 
was thereby affected, and further, whether any such proved defects were 
hereditary. 

The writer paid no attention to diseases of the ^ye due to periodic 
inflammation of that organ, but confined his observations to long and short 
sight and to astigmatism. By the last term is understood a change in 
the refractive power of the eye; that is to say that in an astigmatic eye 
the rays from a focus do not reunite again, because the refractive power of 
the transparent medium (cornea, lens) is not the same in every possible 
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meridian ; thus, according to the degree of the astigmatism, more or less 
blurred pictures are thrown upon the retina. 

The investigations were successfully carried out with KlingelhofEer 
and Holterbach's optical frames. The horses tested numbered 322, rang¬ 
ing in age from one to twenty years. The total results showed that 200 had 
normal sight, 90 were short-sighted and the rest long-sighted, or suffering 
from some other defect of vision. This gives on the average 28.13 per 
cent short-sighted and 6.52 per cent long-sighted horses. Both these 
t3rpes were thus fairly numerous, so the writer concludes that the statements 
that short-sightedness is exceptional and long-vsightedness very rare are 
incorrect. It has also been found that the former defect is as prevalent 
in youth as in more advanced age, even if it is not more common; for out 
of 54 horses born in 1913, 16 were short-sighted and out of 106 brood¬ 
mares only 29. The short-sightedness usually amounted to 1-2 diop- 
tria (x); the long-sightedness also usually amounted to 1-2 dioptria, but 
once rose as high as 4. Only a few horses suffered from astigmatism. 

In order to study the question of heredity, a special list was made of 
the members of a family of which the eyes deviated from the normal stan¬ 
dard. It was found that in ten cases the short-sightedness of the dam 
reappeared in the offspring, while in only two cases did the foals inherit 
the long-sightedness of the dams. In other cases a short-sighted mare 
gave birth to a long-sighted foal, orto one with normal vision, and vice-versa. 
It is therefore premature to draw any conclusions as to the question of 
heredity ; it is, however, certain that defects of sight are present in early 
youth and are therefore congenital. 

How far the discovered defects affect the use of the eyes, the writer 
could not decide. It is notable that the riding and driving horses, of 
which II had defective sight, showed no signs of abnormality in their 
behaviour. 

19 ^ - The Cattle Testing station of the Board 0! Agriculture and Fisheries. — 

JourncU of the Board of AgricuMure, Vol. XXI, No. 7, pp. 616-6x8 -f 4 figs* 

I^ondon, October 1914. 

The Board of Agriculture and Fisheries have founded an Official 
Cattle Testing Station, wdth the chief object of avoiding the risk of export¬ 
ing valuable animals and then having them rejected or slaughtered by 
the importing colonies or foreign countries because they are found, on 
arrival, to be infected by disease. 

This Station is situated at Pirbright, Surrey, and Has accommodation 
for 100 head of cattle. Its work is at present confined to the testing for 
tuberculosis and to the immunisation of cattle against Bed Water. Arrange¬ 
ments have been iliade with the Governments of Australia and the United 


\i) By dioptria is tmderstood the unity which serves as the basis for the calculation 
of refraction and which it was proposed by Bonders at the Optlialmic Congress at Hei¬ 
delberg in x%5 to take as one metre: this suggestion was adopted. It is a lens with a 
focal length of t metre, 
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States whereby their own agents test in the United Kingdom cattle intend¬ 
ed for exportation to these two countries. 

As for the immunisation against Red Water, the virus of this disease 
has been effectively maintained at the Board's Veterinaiy I/aboratory for 
nearly nine years, and the strain has been reduced in virulence to the extent 
that it win not cause fatalities among the animals inoculated with it, but 
causes them only a more or less mild attack of the disease from which they 
recover without being seriously impaired in health. After recovery they 
are highly resistant to a second attack of the disease, whether an attempt 
is made to infect them by inoculation or whether they are exposed to natur¬ 
al infection. The time required for an animal to undergo the immunising 
process and be fit for shipment is from three weeks to a month. 

Through the instrumentality of the Chief Veterinary Officer of the 
Board, 328 animals have been immunised and shipped to South Africa, 
Rhodesia, East Africa, Brazil and Argentina, and reports on these animals 
after landing in infected countries have been highly satisfactory. 

A disease which is found in the same districts with Red Water, and 
which was at first confused -with that disease, is Anaplasmosis, and if an 
animal contracts the two diseases together the results are often fatal. 
There is a certain amount of evidence, how^ever, to show that animals 
which have previously been immunised against Red Water have a better 
chance of recovering from Anaplasmosis than animals not so immunised. 

199 ~ The Bacillary Pest, Typhus or Paratyphus of Young Pigs. — cominotti, hmoi, 

in La Chnica veUnnana, Rassegna di PoUzta sanitaria e d*lgiene^ Year XXXVII, 
No. 23, pp. 989-100.^ I 27 plates. Milan, December 15, 1914. 

This disease has been described under the following names: Vol- 
dagsenpestafter the locality, Voldagsen, where it was first recorded 
(Dammann and Stedbfedejr), typhus or paratyphus (Gbassbr), bacillary 
pest or typhus (PPEiBBR), parapest (Schbrk and S^angB), paratyphus 
(Hutyra, Mibssnbr), It differs from the true swine fever in epidemio¬ 
logical, clinical, anatomical and pathological characters, and is considered 
by some writers as an idiopathic disease with very individualised etiology 
and by others as a secondary disorder resulting from the occasional patho¬ 
genic activity of bacteria associated with the filtrable virus. 

The occurrence of paratyphus in Italy was first recorded by Eavbro 
in the province of Mantua, and it has occupied the attention of the Experi¬ 
ment Station for the Study of the Infectious Diseases of Tive Stock at Milan 
since 1909. During this period the writer has carried out researches on: 
I) the determination of the clinical, anatomic, pathologic and epidemiologic 
characters which distinguish paratyphus from swine fever; 2) the bio¬ 
chemical and serological behaviour of the bacteria isolated from the me¬ 
senteric ganglia of pigs, employing for comparison a culture of bacillus 
Voldagsen; 3) the virulence of the blood of pigs attacked by paratyphus, 
to determine if the bacillus cultivated by the writer was capable of produc¬ 
ing the morbid symptoans observed, if the disorder could be transmitted 
to healthy pigs by contact and if the same symptoms loccurred in pigs 
of the same age after ingestion of the bacillus of swine fever {BadUm 
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pestifer) : 4) means of iimntinisation against the infection of bacillus Vol- 
dagsen. 

The chief results of the first group of researches were as follows: 
parat3rphus is of enzootic origin; it develops slowly from the beginning 
and never shows the real symptoms of a septicsemia of hoemorrha^c 
character ; it only attacks pigs less than four months old and its mortality 
is about 10-15 per cent. Swine fever, on the contrary, is infectious and 
generally develops the characters of a septicsemic fever or fever of the 
hoemorrhagic type, gradually taking the chronic form ,* although it parti¬ 
cularly attacks young pigs of 4 to 6 months old, it may also attack pigs of 
all ages and with a high percentage mortality. Clinically, parat3rphus 
is distinguished by its slow development, accompanied by progressive ema¬ 
ciation, persistant diarrhoea, yellowish or greenish fseces, si^s of cutaneous 
anemia, and generally persistent appetite. Swine fever, on the contrary, 
is not marked by any noticeable disturbance in the nutrition, diarrhoea 
alternates with constipation and the fseces are often mixed with blood; 
it is also often characterised by hypersemia and haemorrhagic flooding 
in.certain r^ons of the skin ; there is also sometimes complete loss of ap¬ 
petite. These differences, however, are not always constant. 

From an anatomical and pathological point of view, the two diseases 
differ in the nature and situation of the intestinal lesions (in parat^yphus 
they are found in the small as well as the large intestine) ; in the character 
of the inflammatory lesions of the lungs (often causing necrosis in the case 
of swine fever, but only local hepatisation in the case of paratyphus)* 
A bacteriological examination is of great assistance in the differentiation 
of the two diseases, since the writer has never found in pigs attacked by 
swine fever, a bacillus with biochemical characters of the Voldagsen ba¬ 
cillus. Researches by means of serum are, on the contrary, of little use, 
because the blood of young pigs attacked by paratyphus has a very variable 
agglutinating power towards bacillus Voldagsen (from i: 800 to i: 20 
according to the researches of the writer). 

The writer draws the following conclusions : 

X. There is also a bacillary disease of pigs in Italy of a morbid type 
having enzootic characters and a bacillus of the paratyphus B. group, and 
which, though distinguished by its epidemiological, clinical, anatomical 
and pathological characters from swine fever with a filtrable virus, has great 
alBBnity with it. 

2. The Voldagsen bacillus which causes this form of the disease 
is distinguished from the swine fever bacillus by certain cultural charac¬ 
ters and especially by determined biological characters. 

3. The disease produced artificially in young pigs less than 4 months 
old by the ingestion of a culture of Voldagsen bacillus is transmissible 
by contact to healthy young pigs of the same age. Similar infection under 
the same conditions in pigs of the same age with the swine-fever bacillus 
is not transmissible by contact. 

4. In small doses (2 to 5 cc.) the antivoldagsen vaccine does not 
protect the young pigs from infection by contact. 
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200 - Forage for Fattening Pigs. — Nettleton, W. D., in The Country Gentleman, 
Vol. EXXIX, No. 46, pp. 1848-1849. Philadelphia, November 14, 1914. 

These experiments were canied out in 1913 by Eward and Dunn, 
of the Animal Husbandry Section, Iowa Agricnltaral Experiment Station, 
with four lots of spring pigs averaging 30 lbs. initial weight during a period 
of 180 days in lucerne pastures. 


Tabek L — Results of fattening pigs on lucerne with supplementary rations. 


Graitt rations supplementary 

to pasturage (180 days) 

Average 

daily gain 

lbs. 

Cost 
of grain 
and forage 
for 100 lbs. 
increase 

§ 

Return 
per bushel 
of corn 

cents 

Final 

weight 

lbs. 

Ear com only. 

0.816 

3.38 

87.2 

193 

Ear com and 10 % meat meal for 90 days, j 
Ear com and y % meat meal for 30 days. 

1 

^ 1.022 

3-74 

S5.1 

214 

Ear com and 5 % meat meal for 60 days. ] 
Ear com; meat meal in self-feeder. . . . 

1.034 

3-84 

85.6 

214 

Shelled com in self-feeder and meat meal in 
sdf-feeder. 

1.216 

3-83 

83-9 

249 


These results show that the addition of meat meal to the ration re¬ 
sulted in an increase in the average daily gain, whilst feeding both corn and 
tankage (swill) in self-feeders gave still larger gains. At first sight it would 
appear that the lot receiving only corn as a supplementary ration was the 
most profitable, because of its lower cost of 100 lbs. increase and higher 
return per bushel of corn, but this is not so since this lot weighed 56 lbs. 
per hog less at the end of the period than the fastest gaining lot. It is 
therefore necessary to include the cost of 49 days of dry-lot feeding sub¬ 
sequent to the forage test, this being the length of time required to bring 
this lot to the same weight as the best lot (249 lbs.). The other lots were 
also finished in the same way with the results shown in table 11. 


TabeB II. — Results in finishing ike lots with imlimited SiippUes 
of shelled corn and meat meal. 


Eots, 

Duration 

of finishmg 

days 

Average 
daily gain 
during 
whole period. 

lbs. 

Cost 

of 100 lbs, 
increase 
during 
both periods. 

$ 

Return 
per bushel 
of corn 

cents 


49 

0.951 

3^97 

75-4 


26 

1.064 

3*96 

79.6 


26 

1.075 

4.00 

81.1 


j 

1.216 


, 83.9 
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This table shows a significant rapid increase in the cost of the increase 
in weight as the hogs grow older. In determining the cost of loo pet cent 
increase, the ear corn is charged at 49 cents a bushel, shelled corn at 50 cents 
a bushel and meal at $2.50 per 100 lbs. Lucerne is charged at $10.75 
per acre per annum and the selling price of pork is reckoned at $6 per 
100 lbs. 

Probabty the forage next in order oi importance is Dwarf Essex 
rape, owing to its high protein content and great value as a catch crop. 
The analyses given in Table III show that rape cut to about one inch from 
the ground is only rivalled by lucerne as a protein food. 

The alfalfa lot making the most profitable gains consumed about 
8 per cent as much meat meal as corn, but the comparison in Table IV 
of the two lots of 30 lb. pigs fed on rape shows that the most profitable 
lot during both the forage season and the finishing period was the one 
receiving ear corn onty. 


Tabbb III. — Percentage composition of forage crops. 




Dry 

Composition of dry matter 


Patio 
of protein 
to 

carbo¬ 

hydrate 

equivalent. 

Forage 

Moisture 

matter 

Protein 

Nitrogen 

free 

extract 

Crude 

fibre 

Ether 
extract 
or fat 

Ash 

Rape . . . 

89.08 

10.92 

25.77 

34-16 

17.02 

3.65 

19.22 

2.31 

AHaifai8'^2'/; . . . 

80.65 

19.35 

22.29 

44.89 

20.83 

1.45 

10.54 

3.09 

Red clover in bloom. 

Blue grass {Poa pra - 

52-48 

47-52 

15.94 

44.21 

1 

! 

27.18 

2.54 

10.15 

4.84 

iensis ) heading. . . 

74.06 

25.94 

11.06 

1 42.98 

31.98 

2.85 

II. 14 , 

7.35 


Tabbe IV. — Spring pigs fed on rape (150 days) and finished on corn 

and meat meal. 


First period (150 days) || Second period 


Supplementary rations. 

Average 

daily 

gain 

Cost 
. of 

100 lbs. 
gain. 

Return 

for 

a bushel 
of corn 

Final 

weight 

^Duration 

of 

period 

Average 

daily 

gain, 

entire 

period 

Cost of 
xoo lbs. 
gain, 
entire 
period 

' Returns 
per 
bushel 
of corn 
entire 
period 


lbs. 

$ 

cents 

lbs. 

days 

lbs. 

$ 

cents 

Ear com only ..... 
Ear com 5 per cent 

1 0.934 

i 1 

3-45 

88.4 

179 

64 

1.027 

3.95 

77-5 

meat meal*. 

0.984 

3-77 

85.3 

186 

53 

1,073 

4.10 

76.4 


These pigs were fed until approximately 250 lbs. in weight, but not 
so cheaply as the best alfalfa lot. Though the alfalfa excelled the rape 
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as regards cost of increase, it sbould be remembered that the rape sea¬ 
son is 30 days shorter than that of alfalfa and that rape forage is obtain¬ 
able from seed much quicker and requires a less protein supplement. Only 
the Dwarf Essex variety is desirable; Birdseed rape is almost useless as 
forage. 

Third in importance of the forage crops for fattening pigs in the Corn 
Belt is red clover. It does not give live-weight increases equal to those 
produced by lucerne and rape, but it provides good pasturage for two years, 
usually at a reasonable cost, and being a leguminous plant it enriches the 
soil more than rape. 

In these experiments two lots of young pigs weighing 40 lbs. each were 
fed on red clover for 140 days, one lot receiving shelled corn alone and 
the other shelled corn plus 10 per cent meat meal. The former lot made an 
average daily gain of 0.846 lb. at a cost of I3.71 per 100 lbs. gain, while 
the latter gained 1.132 lbs. daily at a cost of $3.84 per 100 lbs,, the returns 
for a bushel of corn being 84.6 and 90.4 cents respectively. If these lots 
had been finished ofi to a uniform weight the odds would have been still 
more in favour of the lot receiving the meat meal. A rise in the price 
of corn of 10 cents per bushel raises the cost of the increases to 
$4.37 and $4.38 respectively, because of the small amount of corn 
consumed in the meat-meal lot. Thus the best results are obtained from 
red clover when some tankage (swill) or other protein supplement is used 
with the corn. 

Kentucky blue grass {Poa pratensis), on account of its early and late 
pasture season and its general distribution, ranks with the first-class forages 
already mentioned. As has been shown in Table III it is inferior to alfalfa, 
rape or red clover in protein content, but this analysis was made on a dry 
hard sample obtained during the summer months. A typical sample of 
the more tender spring growth shows the following constituents: 


Per cent. 


Moistoe. 6S.74 

matter . 31.26 


In too parts of dry matter: 


Frotdo .. 30-43 

Nitrogeo-free extract .. 41,04 

Crude fibre. 15.23 

Ether extract. 4.65 

Ash. S.64 


In this sample the albuminoid ratio is i to 2.19, which is less than that 
, given for any of the forages thus far discussed. However, it should be 
pointed out that this tend^ forage is practically all digestible, so that its 
composition cannot be exactly compared with that of other forage. Though 
very rich in nitrogenous matter for a time, bliie grass should be supple- 
merited with a high protein feed, as .shown by the foUoyying results: 
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Two lots of spring pigs averaging 30 lbs. each in weight were fed for 
190 days on bine-grass pasture, the first lot receiving ear coin only and the 
second ear corn and 12 per cent meat meal, hot I made an average daily 
gain of 0.584 lb. at a cost of $3.80 per 100 lbs., with a return 78.9 cents per 
bushel of corn; the final average weight of this group was 141 lbs. hot II 
gained 0.905 lb. a day at a cost of I4.30 per 100 lbs. and returned 76.1 cents 
per bushel of com. Thus the first lot with low protein diet was distinctly 
inferior. The animals of the second lot averaged 203 lbs. at the end of 190 
days and were finished off to the 250 lbs. standard in 30 days, or 45 days 
earlier than the animals of hot I, so that hot II had an average daily 
gain for the entire period of 0.993 lb. at a cost of $4.31 per 100 lbs., whilst 
hot I had a daily increase of 0.827 lb. at a cost of $4.17 per 100 lbs.; the 
returns per bushel of grain were respectively 75 cents and 73.8 cents. It should 
be remembered that the proportion of meat meal allowed (12 per cent) 
is much higher than usual on blue grass, and that hot II was ready for the 
market a month and a half earlier than hot I. If the quantity of meat 
meal had been reduced to 10 per cent the results would probably have been 
practically equal, and the cost of production as low as, if not lower than, 
that of hot I. Further, hot I consumed 8 parts of meat meal per loo of 
com in the finishing period, compared with 6 parts per 100 of hot 11 , 
thus giving the former a slight advantage over the latter. 

Sweet clover {Melilotus alba) is often praised as a forage, but it is not 
to be preferred when any of the previously mentioned crops are available. 
It is not suitable for swine forage during its second year, since it becomes 
too rank and woody. 

Winter rye and winter wheat provide good pasturage in the autumn 
and spring, though not so desirable as lucerne and blue grass. They are 
specially suitable for very early and very late pasturage. 

Field peas are not so profitable in the Corn Belt as in Canada, since 
they are against more severe competition. It is the same also with soya 
beans and cowpeas {Vigna catjang), which are very useful to breeders in 
the south but seldom extend north of hat. ^1^. 

Winter or hairy vetch {Vida villosa) is sometimes recommended as 
a good forage crop for pigs, though experiments at the Iowa Station gave 
very poor results. Two lots of autumn pigs of 150 lbs. weight were used; 
one lot received soaked shelled corn and the other soaked shelled corn and 
meat meal].besides"^ vetch forage. The former gained 0.590 lb. daily at a 
cost of $8.84 per ioo lbs. and returned 1.6 cents per bushel for the corn, 
while the latter gained 0,706 lb. daily at the same cost and returned 
1.2 cents per bushel on the corn. 

Another forage still less worthy of the praise it has received is sorghum. 
It contains about 8 per cent of protein calculated on the dry matter and 
1.38 percentin the naturalstate, and has approximately the same albumi¬ 
noid ratio as corn. It would therefore require additional protein to balance 
its deficiency. 

In 1912, 29 young pigs averaging 20 lbs. each were fed on sorghum 
forage with a grain ration of 6 parts of ear corn and I part meat meal. 
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This ration should produce an average daily gain of 0.5 to 0.75 lb. when fed 
alone, but in this experiment the gain was only 0.482 lb. during the 96 
days of the experiment. The cost of production was $4.25 per 100 lbs. and 
the final weight of the pigs 70 lbs. each. Another lot fed on rape and receiv¬ 
ing a ration of ear com and cne-tenth meat meal made the same total gain 
in 80 days and a daily gain of 0.738 lb. at a cost of $2.87 per 100 lbs. This low 
cost of production should be associated with the age of the animals, which 
was at the most profitable period. Alfalfa, blue grass and red clover also 
excel sorghum in economical pork production, 

201 - The Feeding Value of Melinis minuiiflora and Andropogon rafus, — 

Athanassof, Nicolau, in Revista de Veterinana e Zootechnia , Year IV, No 5, 
pp. 287-2^3 + 2 figs, -j- 2 f’iag ams l<io de Janeirr, Octcber 1^14 

In Brazil, Melinis minuiifiom and Andropogon mfm form the main 
food of live stock, w^hich take them either as pasturage or as hay. Analyses 
carried out at the Agricultural Institute of Campinas show the percentage 
composition as given in the accompanying table. 


Percentage composition of the hay under investigation. 



Moisture 

Protein 1 ] 

pH 

N-free 

extract 

Fibre j 

Ash 

Potash 

riine 

Phosphoric 

acid 

Silica 

Melinis hay (red.). 

21.20 

8.42 

1*75 

36.22 

24.29 

8.22 

2.387 

0.421 

0.241 


Mdtnis hay (white) .... 

16.54 

6-33 

1.67 

38.97 

27.58 

! 

8.91 

2.373 

0-552 

0.259 

— 

Average . . . 

18.82 

7-37 

1.71 

37-59 

25-93 

8.56 

2.380 

0,484 

I 

0,250 

4-7 

Hay of Andropogon before 
flowering. 

18.95 

5.78 

x.oi 

33.82 

30.92 

9-52 

1.697 

0,442 

0,180 


Hay of Andropogon after flo¬ 
wering . 

I1O.I2 

4.66 

1.41 

40.42 

35.67 

7.71 

0.922 

0,582 

0.385 

— 

Average . . , 

14-53 

5,22 

i 

1,21 

37.12 

33.29 

8.61 

1.309 

0.512 

0.382 

5.9 


Although the analyses are not sufficiently numerous to make a complete 
study, they show that Melinis hay, having an albuminoid ratio of 1:7, 
is more suitable for milk production, and that Andropogon hay having 
a ratio of i: 10.5 to i: 15 is specially suitable for fattening and working 
animals, . ^ 

With a view to obtaining precisedataon this subject, experiments were 
carried out at the Federal I^ive-Stock Station at Pinheiro between August ist 
and October 19th 19x3. Twelve milch cows were selected of almost equal 
ages and nearly all in the first period of lactation, yielding almost equal 
quantities of milk of similar composition, so that any variatiohs occtitring; 
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could be attributed to changes in the diet. They were divided into three 
groups of average weights 990, 935 and 715 lbs. respectivelj*. They were 
milked at 6 a. m. and 4 p. m. and the milk was ‘weighed and its fat content 
tested by the Gerber method each day. The experiment covered four 
periods of 20 days each, and the rations were as follows : 

A. 53 lbs. of mixed forage and bran containing 6 % lbs. of Melinis 
hay. Ration containing 55 per cent of water and 23.65 lbs. of dry matter. 

B. 53 lbs. of the same mixture, but containing 6 ^ lbs. of Andropogon 

hay in ^lace of Melinis hay. Ration containing 55.5 per cent of u^ater and 
23.49 matter. 

C. 52.8 lbs. of the mixture as in A, with 22 lbs. of maize forage. 
Ration containing 63.3 per cent of water and 27.43 lbs. of dry matter. 

Ration A was fed during the first and fourth periods : ration B dur¬ 
ing the second, and ration C during the third. The writer draws the follow¬ 
ing conclusions: 

1. Throughout the first period (ration A), the yield of milk remained 
constant and the live-weight increased slightly (0.6 lb. per cow per day), 

2. During the second period (ration B), the yield of milk diminished 
by 1.067 lb., and the live-weight increased by 2.552 lbs. per cow per day. 

3. The addition of maize foiage during the third period had the 
effect of increasing the yield of milk slightly. 

4. The return to ration A in the fourth period increased the yield of 
milk and its fat content at the expense of the live-weight. 

Thus the hay of Melinis has a favourable influence on the milk yield 
and maintains the live-weight, whilst the hay of Andropogon rufus is 
of inferior value for milk production but more valuable for meat product- 
tion. It is therefore recommended for fattening animals and beasts of 
burden or for cows in poor condition. 

202 - The Histology of Flax Fruit. — Winton, Kate barber, in Tke Botanical Ga¬ 
zette, Vol. nVIII, No, 5, pp. 445-448 -f- 4 figs. Chicago, November 1914. 

Since the chaff from the threshing of flax-seeds, consisting of broken 
pods and stems with varying amounts of immature and broken seeds, has 
of late come into the market under the name of “ flax bran as cattle food, 
some means for its microscopic identification is necessary. 

Recent studies on the histology of the pericarp of flax fruit do not agree 
with the observations of Collin andPerrot, who found crystals in the epicarp 
layer. These investigations show that the tissues of chief value in the iden¬ 
tification of flax fruit in ground products, such as mixed cattle feed, are 
the elongated, thick-walled cells of the hypoderm with projections, the 
accompanying cells each containing a single crystal, and the transparent 
dissepiments of the capsule with elongated cells, those of the two epi¬ 
dermal layers often crossing at an angle. 

203 - The UtiiSsatioB of Cereal Offals and Other Products for Feeding Purposes. — 

— The Journal of ike Board of Agrict^iure, Vol. XXI, No. 7, pp. 603-610. X,ondon, 

October 1914, 

The feeding-stuffs dealt with in this article are : wheat bran ; sharps^ 
and middiings; dried grains; dried yeast; gluten meal and gluten feed; 
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soya bean cake and meal; coconut cake ; palm-nnt cake; fisli meal. 
The formation of rations with these foods is shown in the following tables. 
In each case Ration I represents a common daily diet for a full-grown ani¬ 
mal, and the alternative rations show how by using other feeding-stuffs 
the diet may be cheapened. The prices of roots, hay and straw have been 
taken as 105, 60s and 30s per ton respectively, the prices of other feeding- 
stuffs being those ruling in lyondon in September. 


Farm Horses. 


Light-legged Horses. 


Ration L s d 

Ration II. s d 

Ration I. s d 

18 lb. Hay) 

14 » Oats C 

18 lb. Hay j 

6 » Dried Grains / 

10 lb. Hay ^ 

16 » Oats ^ 

f 

2 » Sharps , 1-2 

4 3) Bran \ 

2 » Maize / 



Ration 11. s d 

10 lb. Hay 

6 » Oats 

z » Beans - 1--3 

5 » Dried Grainsl 

2 » Bran ) 


Fattening Bullocks (2 ^-3 years old). 


Ration I. s il 

70 lb. Swedes or Mangolds . 

16 » Oat Straw 

2 » Undecorticated Cotton Cake , i-o 

3 » Maize \ 

2 j> Einseed Cake 


Ration IL i> d 

70 lb, Swe<les or Mangolds ] 

16 » Oat Straw / 

2 » Undecorticated Cotton Cake > o~io^ 

3 » Dried Grains 4 

3 » Bran ) 


Ration III, 


s d 


90 lb. Swedes 
12 » Oat Straw 

4 » Undecorticated Cotton Cake 
4 » Bran 


; o-ioi^ 


Ration IV, $ i 

35 lb Swedes or Mangolds \ 

7 « Hay 1 

10 » Oat Straw J 

2 » Undecorticated Cotton Cake ) o-io^ 
2 » Soya Bean Cake i ’ 

2 » Sharps \ 

3 )) Dried Grains / 


Ration I. 


Cox&s. 

s d 


Ration /A 


42 lb. Swedes or Mangolds 

j 42 lb. Swedes or Mangolds 

5 » Hay 

f 5 i> Hay 

14 » Oat Straw . 

/ 1-2 14 » Straw 

4 » Crushed Oats 

\ 4 » Coconut Cake or Palm-Nut 

4 » Decorticated Cotton Cake 

) Cake 


3 » Dried Grains 


2 » Bran 


Bation III. 5 d 


5 d 


0-11 


28 lb. Swedes or Mangolds 
14 » Hay 
7 » Straw 
2 » Coconut Cake 

2 » Undecoxticated Cotton Cake 

3 » Dried Grains 

3'» Broti 


I 2 
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The following are suggested as suitable rations for sheep, to be fed 
along writh grass, or roots and hay, at times when concentrated foods are 
necessary. 

Ration 7, I^rom % to i lb. per head per day, of oats, bran and decorticated 
cotton calse mixed in the ratio 2:2:1 respectively. Cost; per lb. 

Ration II. The same weight of a mixture of equal parts of soya bean cake, 
bran and dried grains. Cost per lb. 

Ration L From % to i lb. per head per day of a mixture of equal parts of 
maize and decorticated cotton cake. Cost: id per lb, (nearly). 

Ration II. The same weight of a mixture of dried grains and soya bean cake. 
Cost: 3 /^d per lb. (nearly). 

204 ~ The Feeding Value of Refuse Brewers’ Yeast (i): Hungarian Experiments,— 

ScHANDL, JdzsEF, in Koztelek, Year 24, No. 76, pp. 2658-2659. Budapest, November 28, 

1914. 

Pure brewers’ yeast consists of Saccharomyces cerevkiae, but after 
a certain time it becomes infected with other micro-organisms which render 
it useless for brewing purposes. The degenerated product thus becomes 
available lor other uses. During the winter of 1914, the writer received 
the waste yeast from the Czell brewery at Monostor with aview to deteimin- 
ing its feeding value. This yeast was comparatively rich in protein and 
had the following chemical composition : 

, Percentage 


Moisture. 87.67 

Dry matter.. . . 12.33 

Composition of matter: 

Protein • . . . .. 6.6g 

Fats. .. 0.14 

Kitrogen-free extract. 4.49 

Ai^..... r.oi 


^ The product cannot be used for feeding purposes as it comes from the 
brewery, owing to the danger of abnormal or excessive fermentation in the 
stomach of the animal, and to its bitter taste and strong smell. After 
subjecting it to a simple cooking process it was readily accepted by slieei) 
and pigs, but cows and foals refused to touch it ^ until after 24 hours, when 
the disagreeable taste and smell had disappeared. By observing this 
precaution, several series of experiments were successfully carried out with 
all these animals. 

The first series of experiments to determine its coefficient of digesti¬ 
bility were carried out with two rams of the Racka breed. During the 
first period they received I % lbs. of chopped clover and, during the second 
period, the same rations with % lb. of yeast. Each period lasted 8 days, 

(i) See also: F. Haydtjck, aThe Development of the Dried Yeast Industry in 
Germany B. May 1913, pp. 692-696; and B. Jan. 1913, No. 47; B, Dec, 1913, No. 1337. 
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during which no disturbance of the health of the animals was noticed. 
According to the tables showing the digestibility of the rations, the animals 
assimilated the constituents of the yeast as follows: protein 97-86 per cent, 
nitrogen-free extract 82-86 per cent, and dry matter 89-54 per cent. Thus, 
brewers* yeast, owing to its high coefficient of digestibility, belongs to the 
more easily digested foodstuffs. Its starch value, according to Kellner’s 
figures, is 9.871 per cent of the yeast. 

The following experiments were carried out with five cows of the 
Oberinntal breed, containing some Brown Swiss blood, of approximately 
the same age. To determine the specific effect of the yeast on the produc¬ 
tion of milk, the experiment was divided into three periods of 30 days each, 
during which the animals received the following additions to their 
fundamental rations : in the first and third periods 4.4 lbs. of sunflower 
cake and in the second period 2.2 lbs. of sunflower cake and ii lbs. of 
yeast. The yields of milk and butter-fat are given in the following table: 



Weight of milk, in lbs. 

Butter fat, in lbs. 

Cow’s no... 

I 

2 

3 

4 

5 

I 

2 

3 

4 

5 

ist and 3rd periods (averages) 

459.8 

216.4 

690.9 

369.3 

616.0 

8.4 

9.1 

7-4 

8.6 

8.7 

2nd period. 

457'0 

187.2 

675.0 

399.7 

623.9 

9.0 

9.3 

7-4 

8.6 

8.7 

Increase (-f) or deorease (—) 

—2.8 

—29.2 

— 15-9 

+30.4 

+ 7-9 

4 - 0.6 

-f 0.2 

•— 

■— 

— 


These show that yeast exerts no specific influence on the yield of milk. 
A third series of experiments was made on horses and pigs. Seven 
horses (from i to 2 years old) were fed for 34 days on 2.2 lbs. of yeast per 
head per day mixed with chopped straw, in addition to their fundamental 
ration. The pigs received 10 lbs. of yeast per 1000 lbs. live-weight, mixed 
with barley meal, 

The results of these experiments are summarised as follows: 

1. Waste yeast is consumed readily by all live stock 24 hours after 
it has been cooked. The following quantities per 1000 lbs. live-weight 
may safely be given : horses 4 lbs,, cows 10 lbs., sheep 5 lbs, pigs 10 lbs. 

2. The starch equivalent is equal to 80 per cent of the dry matter. 

3. Its food value to dairy cows is in proportion to its starch equi¬ 
valent and its percentage of protein. 

205 - Influence of Grazing and of Dry Stall-Feeding on Milk, — brunovskst, k., 
in Molotchnoe Khosiaistvo i Skolovodstvo {Dairying and Stock Breeding}^ Year 13, No. 38, 
pp. 79 I- 794 - Moscow, September 1914. 

The writer fed a cow at the Agricultural School of Petrograd, for 
twenty days as follows: first four days the whole time in a meadow; next 
four days half the day in the stable where she was fed ii lbs. of meadow 
hay; third four days in the stable, 22 lbs. of hay being fed; fourth four days 
like the second; ffith like the first. The quantity of milk, and its fat 
content, acidity, etc., were determined three times a day. 
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It was found that while grazing, the cow yielded 20.3 lbs. of milk 
and when stall fed only 16.3 lbs. The fat content increased when the cow 
was transferred from the meadow to the stall from 3.7 to 4.05. 

206 - Some Factors Meeting the Weight, Composition and Hatchahility ol Hen 

— Atwoop, Horace, in West Virginia University AgricuUur&l Experiment 
Station, Bulletin No. 145 (May 1914), Summarised in Circular No. 9, pp. r-4. Mor¬ 
gantown, W. Va., June 1914. 

It has been found that there is a very appreciable difference in the 
average weight of eggs produced at difierent seasons of the year; the weight 
teaches a maxlnium in the early spring when the fowls are heaviest and 
hy^ng most freely. With one lot of fowls which received green food in 
addition to the grain ration the average weight varied from 12.72 lbs. 
per hundred in I^ebruary to 11.07 ^ ^ receiving 

no green food the weight varied from 13.33 lbs. in February to 11.09 
lbs. in July. 

On August, I, 1911, an experiment was begun with six lots of fowls 
to determine the efiect of liberal versus scanty feeding, upon the number 
and weight of eggs produced and their hatchability. This experiment 
was continued for two years mth the same fowls. The three pens of fowls 
fed liberally laid 8062 eggs and those fed scantily laid 5144. This shows 
the importance of liberal feeding in the economical production of eggs. 
The two pens of pullets fed liberally averaged 138.7 eggs each, while the 
pen of yearling hens fed liberally laid only 125.6 eggs each, showing that the 
greatest egg production is to be expected during the pullet year. During 
the month of March the eggs from the pens fed liberally averaged 60.1 
grams each, while those from the other pens averaged 57.6 grams, or a de¬ 
crease of about 4 per cent. It is therefore concluded that scanty feed¬ 
ing reduces slightly the size of the eggs. 

Considering the eSect of feeding on the hatchability of the eggs, it 
is found that when fowls are fed too scantily the fertility of the eggs is 
low, but those which are fertile seem to hatch practically as well as the 
fertile eggs laid by the fowls fed heavily. When fowls have been laying 
heavily for a considerable length of time, their eggs are less fertile and do 
not hatch as well as eggs laid by fowls which are just reaching or have 
reached their maximum egg production for the season. There seems to 
be no great difference in the vigour of the chicks from the two lots of fowls. 
In general, the chicks hatched from eggs laid by the fowls fed liberally 
average somewhat heavier than those hatched from the other eggs. Expe¬ 
riments conducted at this Station and at the New York State College 
of Agriculture at Cornell University, have shown that chickens hatched from 
heavy ^gs are heavier and more thrifty than chickens hatched from eggs 
Kghter in we^it. It is therefore important to select heavy eggs for incuba¬ 
tion purposes. 

Analyses indicate that dtiriog the ^ring, when hens are la3dng well and 
when the eggs are heavier than at any other time of the year, the dry matter 
of the yolk constitutes a greater percentage of the total weight of the egg 
than in the fall, when the fowls are-laying less Kberatty. This may be an 
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additional reason why early-hatched chickens are more vigorous than those 
hatched later, for it is reasonable to suppose that the larger the yolk the 
more perfectly nourished will be the embryo. 

The next question is whether the amount of phosphorus in a ration 
for laying hens affects either the number of eggs laid or their size or compo¬ 
sition. If a lack of phosphorus causes a diminution in the phosphorus 
content of the eggs produced, this possibly may be one reason why late- 
hatched chicks are less thrifty than those hatched earlier in the season. 
It is conceivable that a fowl during the normal resting period, while moult¬ 
ing and before beginning to lay, stores up a supply of phosphorus in the body 
which is drawn upon to supplement the amount assimilated from the ra¬ 
tion, thus providing the early-laid eggs with a liberal supply of the necessary 
phosphorised materials in the yolk substances, and that later in the season, 
the available stored-up body phosphorus having been used up, the eggs 
may be less abundantly supplied with these essential compounds, with the 
effect that the resulting chickens are less perfectly nourished and conse¬ 
quently weaker. In the absence of a sufficient supply of phosphorus, 
even though the composition of the phosphorised yolk substances remains 
unchanged, the relative amount of yolk may be diminished, thus weaken¬ 
ing the chick. To study this point a feeding experiment was carried out 
and many eggs analysed The results show that when laying hens are 
fed a ration especially compounded so as to be poor in phosphorus, the 
relative size of the yolks of the eggs is reduced; the yolks and shells contain 
a sightly less percentage of phosphorus, and the total number of eggs laid 
is materially diminished. During the course of a year, and under normal 
conditions, there is phosphorus equivalent to about 37 grams of phosphoric 
acid present in the eggs laid by a hen. The ordinary grain ration fed to 
la3ring hens contains several times as much phosphorus as is found in the 
eggs produced. 

207 - The Selection of Good Layers. — Potts, Cuthbert (Hawkesbuty Agricultural 
College): Average and Frequency Curves (presented to the Sixth Annual Conference 
of Poultry Farmers, Hawkesbury Agricultural College, N. S. W., 20 June 1914), in 
Department of AgnaaMuu^ New South Wales, Farmers' Bulletin No. 93, pp. 12-X3. 
Sydney, September 1914. 

The writer draws conclusions from the results of 10 years^ egg-laying 
competitions in New South Wales with the three breeds White Leghorn, 
Black Orpington and Silver Wyandotte* The analysis of the results was 
made with the assistance ‘ of curves drawn from the tabulated results of 
the competitions. It was shown that there appeared to be two distinct 
families in each breed throwing true as regards egg-laying capacity, one 
of these (called the low-bred having a lower egg-laying capacity|:han 
the other ; while each family has a definite average egg-laying capacity, indi¬ 
vidual pullets will lay above or below that average. 

Trom an examination of the three curves it was shown that: 
i) The high and low-bred families are about equally balanced in 
the case of the White Leghorn ; hence there should be scope for consider^ 
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able improvement by careful selection. Further, the Leghorns exhibit 
indications of having a higher egg-laying capacity than any other brcccL 

2) The low-bred family predominates in the case of the Black Or¬ 
pingtons ; hence, improvement by selection has much bad materia] to 
dispose of. The possibilities of the high-bred family, however, show that 
they are worthy of more attention than they have so far received. 

3) In the case of the Silver Wyandotte, the high-bred family predomin¬ 
ates. The curve indicates that it could not attain the egg-laying 
capacity of either of the breeds mentioned above ; stiU, with the high-bred 
family predominating, it should be a matter of ease to establish a flock 
having a good average capacity for egg-laying. 

With regard to breeding, it was shown that if a pullet of exceptionally 
high egg-laying capacity is chosen, it is more than probable that she belongs 
to the high-bred family, while it is doubtful whether a pullet of average 
capacity belongs to the low-or high-bred family, and in all probability 
she is a hybrid between the two. 

To establish the high-bred family, it is essential to choose the breeders 
from the family of higher egg-laying capacity. It has been seen that the 
exceptionally good layer probably belongs to this family. However, it 
would appear to be unwise to breed from her, since she is an exception, 
and her progeny, in order to maintain the average of the family, would be 
low layers by way of compensation. The true sisters and brothers of 
the exceptional pullet would be the best birds to breed from, and the hens 
should not be much above the average of the family. 

208 - Peacoek-Guineafowl Hybrids. — brejntana, n. {i,ive stock institute of the 

Royal University of Parma), in XI Moderm Zooiatro, Series V, Year III, No. ii, 

pp. 1001-1009 4 - 2 figs. Bologna, November 30, 1914. 

The writer enumerates several instances of hybridisation between 
different species of the same genera in the family Phasianidae (including the 
three groups: turkeys, guineafowls, fowls) and observes that between 
species not very nearly related such cases are rare in the wild state, and 
that the males of such hybrids tend to show female characters in the plum¬ 
age ; on the contrary, the hybrids between closely related species do not 
show this reversion and the colours of the plumage blend in a pleasing 
manner, giving rise to intermediate forms or varieties of the parental forms. 

It is possible to have by chance hybrids of species belonging to differ¬ 
ent genera of Phasianidae, The most remarkable hybrids ot this group 
obtained are as follows : 

Tyagopan temmincH X Cairaus maXlicM 
Acomus eryihrophthalmus X Gmmeus muthura 
Lophura (Uardi X Oennaeus Uneatus 
Genmem horsfieldi X Phasianus versicolar 
Caireus walUPhi X Phasianus colcMcus 
Gsnnaeus muthma X Phasianus colchicus 
Phmimus colcMcus X Gallus damesUeus 
Ph 4 t^anus colchicus X Ohrysdlophus piettts 
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Phasianus reevesi X Chrysotophus pictus 
Phasianus colchicus X Gennaetts nyctliemerus 
Ckrysolophus pictus X Gallus dmesUcus 
Pavo cfistatus X N umida meleagris 
Gallus domeshcus X Numida meleagris. 


The two hybrids (only one of which was living) observed by the writer 
were the result of the spontaneous hybridisation between two grey guinea- 
fowl hens and a peacock. Previous records of this hybrid were very few. 
The hybrids in question resemble the peacock more in their general slender 
form, especially in the head and neck; at the same time there is a notieable 
absence of all the characteristic appendages of the head; the train is much 
reduced. The plumage exhibits striping, which is to be considered as the 
primitive type; it is of a dark fawn with black stripes in the lower part of 
the neck, becoming paler fawn with black specks in the region of the thorax, 
abdomen and ilanks. The tail has 16 feathers and is shorter than the wings 
as in the guineafowl. 

209 - The Temperature of the Honey Bee Cluster in Winter. — Phillips, e. f. (in 
diarge of Bee Culture Investigations), and Demuth, GeorOE S. (Apicultural Assistant), 
in Bulletin of the U. S. Department of Agriculture, No. 93, pp. 16 + 2 diagrams. Wash¬ 
ington, 1914. 

This is a preliminary report giving some of the results obtained in 
the first season’s work on the behaviour of bees during the winter season 
and in particular the results of studies on the heat production of swarming 
bees in relation to external temperature. Because of the errors in other 
work on the subject due to the use of mercury thermometers, electrical 
thermometers were used in these experiments. By this means it has been 
possible to follow closely the activities of each cluster without opening 
the hives and even without going near them. One colony was contained in 
a lo-frame Tangstroth hive fitted with 19 electrical thermometers: 12 
among the combs, 4 in the corners of the hive and 3 on the bottom board. 
Other colonies were wintered in the constant temperature room in special 
6-frame hives. The maximum temperature of this room was 45<> F. 
Colonies were also kept on the roof of the laboratory. The wires of all the 
thermometers were conducted to a separate room so as to avoid disturbance 
of the temperatures. After becoming familiar with the normal tempera¬ 
ture and the temperatures incident to various activities, it is possible to 
determine the shape, location and various activities of the cluster by a study 
of the temperature of different points within the hive, and to form an opi¬ 
nion as to the welfare of the colony. 

The writers conclude that: generally after a cold period when the 
external temperature begins to rise, the temperature of the swarm falls 
slowly and tends to assume equilibrium with the external temperature. 
The production of heat is limited or even checked and only increases when 
the exterior temperature falls again or rises sufficiently high to provoke 
a much greater activity, as in the flight. When the cluster temperature 
is above about 69® F. it is less constant than when it is below this tempera-^ 



282 


BBSS 


ture, indicating that at low temperatures above this point the bees move 
about to some extent, while between 57° and 690 they are quiet, unless 
flight is desirable owing to a long confinement. 

When a colony is without brood, if the bees . do not fly and arc not 
disturbed and if the temperature does not rise too high, the bees generate 
practically no heat until the coolest point among them reaches a tempe¬ 
rature of about 570 P. At higher temperatures a compact cluster is not 
formed, but the bees are widely distributed over the combs. At the lower 
critical temperature, which is for the present stated as 57° F., the bee.s 
begin to forma compact cluster, and if the temperature of the air surround¬ 
ing them continues to drop they begin to generate heat within the cluster, 
often reaching temperatures considerably higher than those at which they 
were formerly quiet and satisfied. It is evident, therefore, that the tempe¬ 
rature within the cluster is far from being uniform in winter, as has been, 
in a sense, assumed among practical beekeepers. At the temperature 
at which other insects become less active (begin hibernation) the honeybee 
becomes more active and generates heat, in some cases until the temperature 
within the cluster is as high as that of the brood nest in summer. Thus, 
when the temperature of a colony of undisturbed broodless bees is above 
570 F. and below about 69° F. the tees are quiet and their temperature drifts 
with the outer temperature; at lower temperatures they form a compact 
cluster, and the temperature Within' it is raised by heat generated by 
the bees. 

With a brood colony, on the other hand, rearing during the winter 
causes such a marked increase in temperature as to constitute a condition 
most disastrous to the life of the colony. 

During the active summer season the length of life of worker bees is 
in a sense determined by the work done by them and in inverse propor¬ 
tion. The writers believe that they have evidence to prove that this 
applies to the winter also. In order to obtain strong, v^orous tees in 
the spring, it follows that the work to be done by the tsees in the winter 
^ould be reduced to a minimum, that is to say they should have the neces¬ 
sity for the production of heat reduced to a minimum. If brood is reared, 
the colony is not fully recompensed for the reduction of vitality by the 
increased numbers in the colony. 

The accumulation of feces in the intestine acts as an irritant, causing 
the bees to become more active and consequently to maintain a higher tem¬ 
perature with greater consumption of food. This is due to the honey- 
dew, which foros a poor substitute for honey; It contains the same sugars 
but also a conaderable amount of dextrin which is difficult of digestion. 
; Keeping the tees in a cellar protected from low outside temperatures 
prevented the normal ejection of the feces and produced a condition 
more, serious than that of extreme cold weather in colonies freely 
exposed. 

The highest tempeiaturffi of the swarm are in the centre and gradually 
diminish towar<fe the exterior layers. The outer shell constitutes an ideal 
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insulator for the conservation of heat, since the bees arranged so close to¬ 
gether form small dead air spaces in their interlacing hairs, especially those 
of the thorax, and afford still more insulation with their bodies. The heat 
produced by the bees comes naturally from the oxidation of the food con¬ 
sumed, and it is produced by muscular activity. In cold weather the bees 
in the centre of the shell of insulating bees have been observed fanning 
vigorously and executing other movements such as shaking and rapid res¬ 
piration. These observations are supported by the humming noise frequently 
heard from a swarm during cold weather. 

210 - Henneguya, Cysts under the Scales of Perch. —• brofeldt, pekk^, in Zeiu 
schrift fur Fischerei, Vol. 14, Part 5, pp. 354“356 -f- 3 figs. Berlin, 1914. 

While examining some hundreds of perch 4 to 6 in. long from the Mtig* 
gelsee near Berlin, the writer found one which had small scattered white 
spots on its skin; these on closer investigation proved to be small cysts 
with typical Henne^nya spores beneath the scales. A careful examination 
of the rest of the perch showed that about 25 per cent were attacked. A 
later investigation of perch from the same lake gai'e similar results. 

The Henneguya cysts lie in the scale pockets and are to be found on 
every part of the body which is co\ ered by scales. They are flattened, circu¬ 
lar <hscs with a diameter of from 0.600 to 0.678 mm. Usually there is only 
one cyst beneath each scale (only in two cases were two found side by side) 
and a single fish seldom harbours more than 10. In the case of fish caught 
in January, the cyst-wall was fairly strong and its contents consisted of few 
well-developed spores. The cyst-walls of perch examined on April 10 were 
so thin that they burst at the slightest touch and allowed the spores to 
escape. No cysts could be seen in the case of fish caught on April 25, as 
they had all burst. 

The spores, when fully developed, were on an average 0.032 mm. in 
length and 0.008 mm. in breadth, the length of their processes being 
0.039 mm. 

Whether this Hemeguya is identical with the species occurring in the 
gills, or is a special kind, is difficult to decide. On comparing it with Henne- 
guya 'psompemicoi, which lives in the gills, it is seen that the spores are of 
the same shape and size, but those of the latter are ripe in January and 
the spores of the former in April. 

2n - Piiriflication of Sewage by means of Fish Ponds. — miklOs in Fi- 

2 ugyi Kdzleminyehf Year IV, No. 6, pp. 185-196. Budapest, November-Becember 1914. 
A great deal of attention has recently been paid in Germany to the pu¬ 
rification of sewage by the agency of jSsh ponds, which means neither more 
nor less than the manuring of the ponds. A study of the question was initia¬ 
ted by Dr. B. Hofbe (i) lecturer at the Veterinary College of Munich. 
The fact that the fish production of ponds can be materially increased by 
the application of ordinary manures, such as farmyard dung, night soil, 


(i) B. Hofer. TdobdOugungsversttche. — Allgmanc Fischerei-Z&itmg, Year XXXIX, 
No. 6, p. 139. Miauicb, 1914. {Ed.), 
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or any other organic putrescible matters, gave him the idea of leading sew¬ 
age into fish ponds with the view of increasing the fish production in the 
ponds and at the same time purifying the sewage. The method has not yet 
been practically applied, but the results of several experiments so far car¬ 
ried out give very encouraging results. 

Hofer starts with the theory that the slower the current the greater is 
the increase of the acquatic population and accordingly the more intense 
become the biological procesess of auto-purification; consequently stiller 
waters are for the reception of sewage preferable to more rapid streams. But 
as the formei do not possess the same breaking-up action as the more quickly 
moving streams, it is desirable to effect a preliminary purification of the 
liquid issuing from the draims, so that is may be equally distributed in the 
receiving water. In this fashion the still running water will receive a constant 
supply of sewage, which, purified by the action of the vegetable and animal 
population, will be free from any deleterions action. 

The writer describes the most important trials so far made, which were 
begun at Strasburg in 1911 at the suggestion of Hofer ; they ate still being 
continued on four fishponds occupying altogether an area of over 7 acres 
with a water surface of nearly 5 acres. The sewage conducted into the ponds 
is in quantity equivalent to the amount derived from 6000 persons. Before 
being carried into the ponds it is subjected to two preliminary purifications 
firstly by means of a sifting wheel (Geiger's system) and secondly to 2 or 3 
dilutions in reservoirs. The tanks are oblong in shape being 130 to l6a 
feet wide and about 300 to 500 feet long. Near the edge of the tank the depth 
of the water is about one foot and in the middle 20 inches, and of double 
that depth towards the exit. A less depth is, however, recommended in 
order that light and the warmth of the sun may act more readily on the 
transformation of the matter contained in the liquid. The sewage is con¬ 
ducted into the tanks by pipes of horseshoe shape. It remains there for 
20 or 30 days. 

Before the sewage is run in, each tank should be replenished with 
pure water for 2 or 3 weeks in order that the acquatic population may 
better develop. B'or gauging the progress of clarification, it is desirable to 
make a daily observation of the oxygen content of the water. The water 
issuing from the tank is without colour or smell, just like drinking water 
in appearance and can without risk be led into any kind of stream. 

As to the yield of fish, the results have exceeded all anticipation. 
In 1913 the weight was 455 lbs, per acre. It may be added that the flavour 
of the fish was in no way altered. 

^ Having before him information as to the results of Hofer's system, the 
writer considers the possibility of its application to Hungary. There are 
some obstacles in the way of applying the system: i) it demands in the 
purposes of preliminary purification and dilution of drain water a quantity 
of fresh water in excess of what is available in the Hungarian fish-breeding 
establishments; 2) the installation of the system in the ponds requites 
great care 3) the even distribution of the sewage in the water is almost 
impossible in the case of large ponds. 



AORICUU'XJKAI, ^lACHIKKRY AND IMPLEMENTS 


285 


None of the trial ponds at Strasburg has an area even of one hectare 
(2 % acres); it would hardly be possible to carry into effect the puriffcationof 
sewage over the areas of 100 to 200 acres which are usual in Hungary, while 
subdivision of the tanks would add considerably to the cost of installation. 

The writer holds that so far as can be jugded from the results of experi¬ 
ments hitherto tried it would be premature to announce a system of puri¬ 
fication of sewage by the agency of fish ponds. These fish ponds cannot en¬ 
tirely accomplish the purpose in view, seeing that their action is not conti¬ 
nuous (during the winter the tanks havetc be drained dry at the time when 
the fish are removed); but it may be found feasible to make periodical use 
of them to a limited extent. 


FARIM ENGINEERING. 

212 - Machine for Sorting out Frosted Oranges and Lemons* mckinstry, ageicultdral 

Shelby, in Scietttific American, Vol. CXI, No. 25 i P* New York, December 19, maciunery 
1914. and 

Oranges and lemons when they are frosted or frozen do not show, on implements 

their outside, any trace of injury, and the only way of determining the damage 
was by cutting them in two and looking at the juice globules. But the 
growers cannot afford to cut every fruit, and consequently enormous quan¬ 
tities of good fruit used to be thrown away for the want of a sure way of 
sorting out the frozen fruit. 

Fortunately there is now a very simple separator, the invention of 
Frank Chase, a Calfomia orange grower, with which the injured fruit may 
readily be sorted out from the sound specimens. The device consists of 
a long trough containing water. At one end is a feeder board on which 
the fruit is dumped and whence it is carried by a cleated conveyor to the 
edge of the trough from which it falls into the water in an orderly way and 
not in heaps. 

Frosted oranges and lemons are lighter than sound fruit and the greater 
the injury the lighter they become. Thus when they fall into the water, the 
sound fruit sinks to the bottom while the badly frosted fruit floats, and the 
slightly injured occupies intermediate positions. The water is kept moving 
toward a chute where the fruit is caught by screens adjusted to various 
depths in the trough. With this water separator five grades of fruit may 
be separated at one operation. It came into use in California in the 
spring of 1913 and it is estimated to have saved that year many thou¬ 
sand dolla’sr, worth of fruit. 

213 - Description of the Milking Machines tried at the Alnarp Institute (Official 
Swedish Experiment Station for Agrieultural Machines and Implements)* — 

Cmtmnicaiwn by P. L* Rosengren, transmuted to the InternaHoml Institute of 
culture by its correspondent for Sweden, Viot J. Danneeelt. 

As it becomes alwa3rs more difficult to get competent milkers, the 
question of using milking machines gains daily in importance. Many inven¬ 
tors have sought a practical solution of the problem of mechanical milking 
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and a number of machines have ben placed on the market. Recognizing 
the great importance of becoming acquainted with the practical: ntSity of 
milking machines, the Alnarp Institute began milking trials inixpop; 
these have been continued almost yearly during the months October to 
May. For the trial of each machine, 24 Dutch cows were generally used, 
of which one-third were heavy milkers, one-third average and one-third 
light milkers. At first each machine was tried for nine, weeks. The cows 
were divided into two groups. The first three weeks one group was 
machine-milked and the other hand-milked, the next three 'wee& the 
hand-milked cows were milked by the machine and vice versa, and during 
the last three weeks both groups were machine-milked. By thus alter¬ 
nating the two systems of milking it was hoped to determine the in¬ 
fluence of machine milking on the yield in comparison of hand-milking. 
But as cows require some days to get accustomed to a change in the 
methods of milking, perturbations in the milk yields were produced; 
moreover, the number of machines entered for the trials increased and the 
time available for each diminished in consequence. For these reasons the 
trial of each machine was eventually carried out during three weeks Only 
and preceded and followed by a period of hand-milking. 

During the trials, the machines were worked by men sent by the makers 
of each machine and as many machine were handled as one person could 
manage at the same time according to the statement of the makers. Strip¬ 
ping was entrusted to a capable milk-maid, employed by the Institute. 
Observations were made on the time required for milking, on the amount 
of milk obtained, on the amount remaining in the udder, on the purity of 
the milk and on the consumption of power. 


A. — Machines working by pressure, tested as specified above: 

1. Axpa milking machine (figs, i and 2, patented by Djxingstrom:, 
manufactured by the MjoiyKKiNGSMASKiN Aktieboxaget, Stockholm), 
with four milkers, each of which is fixed to an arm borne by a cross 
piece. By an ingenious arrangement the arms are very mobile and can be 
fixed in any position to fit the teats. Each milker is composed of three 
cylinders provided with pistons and a conical celluloid envelope. The 
pistons are pressed one after the other, beginning from the top, against the 
teat placed in the celluloid envelope or teat-cup, by the pressure of water 
supplied by a pump situated above the cow. During the back stroke of 
the xmmp piston, the pistons of the milkers are brought back to their ori¬ 
ginal position by suction. 

2. DaeEn milking machim {fig. 3; later called the ''Aefa'' when 
the one bearing this name was no longer made; manufactured by the 
Mjoeemngs3i!EASKik Akx:iebolaget, Stockholm). It is provided with 
two milkers, each for two teats. The milkers are attached to two steel 
tubes, in such a way that they can be shifted to fit the teats. Each milker 
consists of two rubber plates, the teat compressors, placed in a box. One 
of them is fixed to one of the long sides of the box; the other is worked by 



A , — Pressure mieking-jiachines. 



Fip. I. — Alfa. 

Fifi:. 3. - AlF'\, section. 

Fig. 3. - Dalen. 

Fig. 4. » Omega, 

Fig. 5. - Omega, section. 


Ex^plamhmi, 

Fig. 6. I^OQUiST, vertical section. 

Fig. 7. lyOQUiST, plan. 

Fig 8, - Manus, general view. 

Fig 9. - Manus, from above, without ensihf* 

y - • 





Explanation. 


10. - Has, teat-ctip, 

11. - Omega, teat-cup and pttlsator; ver¬ 
tical (left) and honzatdal (right) sections. 

12. - Omega, general view. 

13^ - Gomor, general view. 


Fig, i^}. - CoMOR, vertical section of teat-cup. 
Fig. 15. - Manits III, general view. 

Fig. 16, - Manus III, vertical section of 
teat-cup. 
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two pistons driven by compressed air. The upper piston first causes the 
upper edge of the rubber plate to advance and compress the upper part 
of the teat. Then the lower piston comes forward and presses the milk 
out of the teat. At this stage the pressure of the air, which is regulated by 
a pulsator, ceases automatically, and two springs in each box cause the 
rubbers to return to their original positions. 

3. Tindstrom milking machine (figs. 4 and 3, called later the Amo 
milking machine or the Omega pressure milldng machine. Made by IvAR 
IviNDSTROM, Vib3m^, Nykvam). It is fitted with four milkers fixed to 
arms which issue from the pulsator box. Each arm may be moved length¬ 
ways and turned in every direction. Each milker consists of three small 
cylinders situated one above the other and containing pistons worked by 
compressed air. The two upper pistons compress the teat, placed in a cellu¬ 
loid teat cup, from the top downwards. The lowest piston presses against 
a rest on the frame and tilts the milker in such a way as to pull the teat 
downwards during compression, simulating the motion of hand-milking. 
When the pistons have compressed the teats a pulsator interrupts the air 
pressure and a spiral spring brings the pistons back to their original position. 

4. Eoquist milking machine (figs. 6 and 7, constructed by Aug. 
StaebeRG, Eskilstuna). It has four milkers, each of which consists of two 
plates driven by an electric motor by means of a shaft and excentrics. 

5. Manus milking machine (figs. 8 and 9, constructed by the AxtiE- 
boeaget Mj5er:nings3!CA.sk:inen Manus, Norrkoping). It is provided with 
four milkers, each with a plate, which presses the teats against another 
metal plate. The metal arms which bear these plates at their extremity 
are driven by excentrics mounted on a shaft, which is connected by gear¬ 
ing with another shaft to which the necessary power is conveyed by a 
flexible shaft. The shaft bearing the excentrics may be shifted at will 
lengthways. By this arrangement the milkers can be started andstopped 
while the motor is running . The pressure of the plates is regulated by 
springs. The metal arms carrying the milkers are pressed against the teats 
by spiral springs regulated by screws. The gears and shafts are well pro¬ 
tected by an aluminium casing. 

B. — Suciion machines. 

In general the suction machines are all constructed on the same 
principle. The teat cups adhere to the teats by suction. They are oblong, 
funnel-shaped and provided with double walls; an outer one of metal 
or other rigid substance and a flexible inner one of rubber. In the 
space between the two the alternation of partial vacuum and atmospheric 
pressure causes the rubbers to press at short intervals against the teats. 
This prevents the blood from flowing too abundantly to the extremities 
of the teats. The pressure in general is reduced to half an atmosphere. 
The pulsator makes from 40 to 80 strokes a minute, and generallyits speed 
can be regulated. If the action of the pulsator is too rapid it has not the 
desired effect. 



TabI/’® I. — Most important results of the trials. 
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1. Mak milking machine (fig. 10, of Giersing and Engel, Copen¬ 
hagen). The teat cups are joined by rubber tubes to the milk-can placed 
on the ground by the side of the cow. The pulsator is attached to the 
lid of the milk-can. 

2. Wallace milking machine (Bros. Bendix, Copenhagen). The 
teat cups and milk-cans are arranged as in the preceding machine. There 
is a pulsator at the bottom of each teat cup. Its pulsations are too rapid, 
which causes the teats to harden and their extremities to become red owing 
to an accumulation of blood. 

3. Omega suction milking machine (figs, ii and 12, constructed by 
the Aktiebolaget Mjolkningsmaskinen Omega, Elen). The teat cups 
are joined by celluloid tubes to the milk-can suspended from the cow 
itself. These tubes are moveable and are fixed to the can by a locking 
ring. The pulsatoi is fixed to one side of the can under the point at which 
the celluloid tubes enter. The teat cups are connected to the pulsator by 
rubber pipes. The celluloid tubes and the pulsator may easily be detached 
from the can. In the most modern t3^e of these machines the can is so 
constructed that the celluloid tubes and the pulsator are connected to its lid. 

4. CoMOR milking machine (figs. 13 and 14, of K. W. Johannsson, 
C, E., Stockholm). It is provided with a celluloid collecting pipe, one 
end of which is screwed in a case on the lid of the can. The other extremity 
bears a metal head with four lubulures, each of which is connected with a 
teat cup by a rubber tube. The pulsator is attached to the collecting 
pipe between the teat cups and the can, which is supended from the cow. 

5. IVlANUS III suction milking machine (figs. 15 and 16, constructed 
by Aktiebolaget Mjolkningsmasxinen Manus, Norrkoping). It is 
provided with a celluloid collecting pipe, one end of which is connected with 
the lid of the milk-can by a ball joint, the other end bearing a conical tap 
with four tubulures joined to the teat cups by rubber tubes. The can is 
suspended from the cow. 

Table I shows the results of the more important trials. 

The cows submit to the pressure machines less easily than to the suc¬ 
tion machines; the former also work more slowly. 

The quantity of milk obtained per minute is, in general, smaller than 
that obtained by hand milking. With quiet cows, easy to milk, the inten¬ 
sity of machine milking, at least in the case of suction machines is, in gene¬ 
ral, as good as by hand milking, and often superior. The quantity of 
milk obtained per minute depends not only upon the manner in which 
the machine works and the quietness of the cow, but also on the stripx^ing 
and the care of the milker. The greater the yield of a cow, the greater 
the quantity of milk per minute. Complete milking out by machine, to 
the last drops of milk, causes the quantity of milk per aninute to fall. 

The intensity of machine milking is determined by taking the quantity 
milked by hand as equal to i and calculating the corresponding amount 
obtained with a machine. The intensity of pressure machine milking ranged 
from 0.41 to 0.58, that of the suction machines from 0.60 to 0.84* The 
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intensity of machine milking increases as the cows get accustomed to it. 
This increase is shown in Table II, and it is more visible for suction ma- 
diines than for pressure machines. 


Table II. — Increase of intensity of machine milking. 



Intensity 

Milk remaining per cow 
and per milking 

Weeks 

Mantis I 

Omega 

Comor 

Manus III 

Manus I 

Omega 

Comor 

jVlanus III 


pressure 

suction 

pressure 

suction 






lbs. 

lbs. 

lbs. 

lbs. 

ist. 

0.57 

0.69 

0.70 

0.80 

0.44 

0.44 

0.33 

0.26 

2nd....... 

0.58 

0-75 

0.72 

0.83 

0.66 

0.22 

0.18 

0,18 

3rd. 

0.60 

0.80 

0.83 

0.91 

0.66 

0.22 

0.15 

O.II 


It has also been observed that the intensity can be increased by weight¬ 
ing the teat cups, so that the udder and the teats are somewhat lengthened. 
With Omega and Manus III weights of over two pounds are attached to 
each teat cup during milking. 

Suction machines are also better with regard to stripping the cows, 
though this depends on the temper of the individual cows and some require 
always to be stripped by hand. 

By using milking machines, provided they be well cleaned, a much 
purer and wholesomer milk is obtained than by hand milking, but if 
deanlmess is neglected and the pipes and tubes are left attached to the ma¬ 
chine between milkings, then machine-drawn milk contains more germs 
than hand-drawn milk and its keeping qualities deteriorate. 

The best and simplest way of keeping the rubber tubes sweet is to wash 
them well after using and to keep them in cold pure water until they are 
again required. 

The influence of machine milking on the yield compared with hand 
milking could not be definitively determined in the trials. The yield sinks 
more or less when machine milking replaces hand milking, but it rises 
again rapidly as the cows get accustomed to the machines. 

224 ^ Review of Patents. 

Tillage machines and implements. 

Getmany 2^9 325. Internal combustion traction engine for ploughing outhts. 

279930. Wheel plough with device at the rear for regulating the depth' 
of furrow, 

279 974. Forest plough. 

^taly 144 535. Improvement in ploughs for direct haulage by steam or other 

power. 

Hungary 64 948* ImprovOTent in two-engine ploughing outfits. 

65 305. Soil leveller 

65 420, Device for ploughs for regulating the depth of the furrow. 
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Hungary 

United Kingdom 

United States 


France 

Germany 

United States 

Denmark 

Germany 

Hungary 

United States 
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65 457, Levers for rotary cultivators. 

65 473. Combined hoe, pick, saw and spade. 

65 627. Apparatus for regulating the paying out of wire rope for culti¬ 
vators and the like. 

65 654. Automatic anchor truck for one-engine ploughing outfit. 

65 840. Rotary drum for cultivators. 

16 450. jSIotor ploughing machine with the tools fastened to endless chains 

carried by V-shaped frame. 

17 569. Land-levelling machine. 

I 115 410. Double-cut harrow. 

I 115 219. Plough blade, 

I 114 911, Double-row cultivator. 

1115 425. Cotton chopper attachment for cultivators. 

I 115 666. Autoplough. 

r 116 302. Caterpillar for ditching machines. 

I 115 839. Double disk harrow. 

I 115 679, I 117 400, I 117 448. Ploughs. 

I 116 089. Gang plough. 

I 116 454. Disk cultivator. 

I 117 027, Sulky or wheel cultivator. 

1116594, 1116839 Cultivators. 

I 117 069. Cotton chopper. 

I 116824. Subsoiler attachment for ploughs. 

11x6997. Harrow tooth. 

I 116 914. Weeder attachment. 

I 117 328. Harrow. 

I II7 432. Motor plough. 

Manure distributors. 

472 464. Apparatus for spreading granular and powdery substances, such 
as manures, seeds, etc. 

279 407. Device for regulating the position of the wheels, independently 
of each other, of manure spreaders and the like, on uneven 
ground. 

X XI5 777. Combined fertilizer distributor and planter. 

I 117 028. Fertilizer attachment. 

1116 659. Fertilizer spreader. 

1117 460. Manure spreader. 

Drills and sowing machines. 

19508. Potato planter.” 

279 326. Sowing machine with fixed agitator wheel. 

279 32S. Wheel for beet seeder. 

279 365. Drill and dibbler with vertically adjustable furrow openers. 

279 746. Potato planter. 

279 921. Potato planting device with horizontal wheel. 

279 922. Agitator wheel for drills. 

65 454. Force-feed shell for drills. 

64 841, Seed-covering device for drills. 

65 896. Maize planter. 

I 115 544. Com planter. 

I 116813. Planter. 

1117 343. Com planter attachment. 



2g2 


AORICUI^TURAt IVlAdHINERY AND IMPLEMENTS 


Reapers^ mowers^ etc. 

Atistria 68 loo. Hay tedder. 

Canada 157 302. Mower mechanism. 

157 339. Pitman mechanism. 

Germany 279 839, 279 840. Hay tedders. 

Hungary 65 021. Apparatus for straightening the blades of scythes. 

65 664. Elevator for mowed hemp 
United Kingdom 16 220. Lawn cutter and trimmer. 

17 876. Device for backing mowing or harvesting machines. 

18 428. Swath-tuming appliance. 

United States i 114 900. Harvester. 

I 115 28S, I 115 565. Com harvester. 

I II 6 107. Machine for harvesting broom corn and the like. 

I II 6 390. Motor mower. 

I 116 449. Shocker attachment for harvesters. 

I II 7 904. Pea thresher and harvester. 

III7 515. Mowing machine. 

I 117763. Two-speed mower. 

1117 420. Harvester reel support. 

1117 836. Grain-shocking machine. ‘ / 

Machines for lifting root crops. 

^9 473 » TO 509. Machines for lifting root crops. 

279 747 , 279 838 Potato harvesters. 

279 837. Discharge wheel for potato harvesters. 

1115 250, 1117 065 Beet harvester. 

1115 537. Potato digger. 

Threshing and winnowing machines. 

Canada 157 218, 157 247 Sheaf loader. 

United Kingdom r8 754. Elevator for threshing machines. 

United States 1116 294. Self-feeder for threshing machine. 

Machines and impletnenis for the preparation and 
storage of grain and fodder. 

Canada 157 012. Straw stacker. 

157 177. Weight marker for baled hay. 

O^nnany 279 604. Cereal-cleaning machine with arrangement for shifting the riddles 

in the shaker box. 

Italy 143 863. Esiccator for cereals. 

United Kingdom 16 315, Machine for drying, cooling and cleaning grain. 

18 575 Hay lifter. 

United States i 117 460, Machine for harvesting and cutting ensilage. 

I II 7 345. Fodder shredder. 

Dairying machines and implements, 

Canada 156 785, Milking machine. 

^57453 Milking machinery. 

Denmark 19 494, 19 495, 19 503 Milking machine. 

United Kingdom 16 432. Vessel for hinting and storing milk. 

18055. Chum. 

18 871. Cream separator. 


Denmark 

Germany 

United States 
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Canada 

Other agnculUml tmehines 

156 699. Shock absorber for tractors 

Cuba 

156 743. Truck mechanism for tractors. 

156 772. Fruit-sorting machine. 

156 884. Retting tank. 

157 062. Gate opening device. 

157-429. Clevis. 

2 125. Wind-power irrigation machines. 

Germany 

2 141. Sugarcane cleaner. 

2 150. Apparatus for purifying and oxygenizing alcoholic liquids. 

2 151. Hydraulic apparatus for raising water, driven by compressed air 
279 508 Drinking troughs for horses and cattle during transport. 

Italy 

144309. Sprayer 

Switzerland 

144 073. Sulphurer with continuously rotating agitator 

142 529. Piston spraying pump with agitator and valves adjustable from 
the outside of the can 

67 717, 67 718 Apparatus for peeling potatoes and the like. 

United Kingdom 

67 850. Drinking trough for cattle. 

15 S56 Incubator and foster mother. 

United States 

15 895. Fruit-cleaning machines 

16 492 Spraying machine 

16 894. Portable dipping apparatus for sheep, etc. 

17 217. Blachine for removing the pericarps from palm and other fruit, 

nuts, seeds, etc 

17 315. Nut-cracking machinery. 

17 407. Fore-carriage for agricultural machines. 

18 463. Apparatus for raising water from wells, etc.,by direct air pressure. 
18 625. Spray producers for watering lawns. 

1116 709. Frame for agricultural machines. 

215 - Turret 

1117 419. Steering device for traction engines. 

1117 477. Tractor 

1117 383. Disk-sharpening machine. 

Covered-Court for Farmyard Manure.— conpaloniebi, s., in VitaiM 


Agricolaf Year 51, No. 12, pp. 545-548. Piacenza, December 15, 1914. 

. One of the most interesting problems in farming is the proper storage 
and fermentation of farmyard manure in connection with manure pits 
and covered courts; it has been the subject of much careful study and ample 
discussion, but it has not yet been satisfactorily solved, as both open pits 
and covered courts have each their advantages and disadvantages. 

Dr. GrusBPPE Beccari, of Florence, Italy, has proposed and patented 
a new system of fermenting manure in so-called “turret covered-courts 
{concimaia a torretta) which difier considerably from other similar 
structures now in use. It is based on two new principles : 

1. Of fermenting the manure in a closed space so that it attains immedi¬ 
ately the high temperature of 158 to evolving abundant ammonia 

compounds and preventing the development and action of denitrifying 
bacteria and consequent loss of nitrogen. 

2. Of collecting the volatile ammonia compounds which in other dung- 
pits are, for the most part, lost in the atmosphere, while with this system 
they are led into a special chamber (the turret) where they are transform^ 
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into stable ammonia salts or nitrates, by suitable absorbents, such as clayey 
earth, peat, charcoal, gypsum, acid superphosphates or an alkaline medium, 
etc., and at the same time favour the development of numerous colonies 
of nitrifying bacteria, 

The turret covered-court (see accompanying figure) is a masonry 
structure rectangular in plan, of an area proportionate to the amount of 
manure to be treated, and divided internally into two compartments (15) not 
higher than 7 ft. 6 in. The floor is paved and is provided with drains co¬ 
vered by perforated bricks, through which air passes upwards into the dung 
from the ventilation drain {13), while the liquid manure oozes through it 
into the tank (ii). 

In the top of each compartment there is a trap-opening about 2ft. iu 
diameter through which the manure is thrown as it issues from the stables. 



Turret covered-comrt for farmyard manure. 


Between the two trap-openings a masonry turret is situated, with the ob¬ 
ject of collecting and fixing the ammonia compounds evolved from the 
fermenting manure, which enter by the apertures (7), 

In the turret a series of shelves (3), placed above each other and fixed 
alternately to either side so as to leave a serpentine passage for the am- 
moniacal vapours, are charged with solid or liquid, alkaline or acid absorb¬ 
ents ; these are collected from time to time, through a door or other 
apertures in the turret, which has also the openings (2) and (5) at the top 
and bottom for the admission and escape of a moderate quantity of air. 

The manure, as it leaves the stables, is thrown into the compart¬ 
ments {15) and abundantly sprinkled every 4 or 5 days with liquid 
manure from the tank, and in 45 to 50 days it is completely decomposed 
and ready for use and can be removed through the doors in each compart¬ 
ment. 
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Manure made in this way has been found to contain from 0.54 to 0.89 
per cent of nitrogen, while manure made in the usual way is considered 
good when it contains 0.45 per cent. Besides this there is also the nitro¬ 
gen fixed as ammoniacal or nitric nitrogen by the absorbents in the turret. 

From the hygienic point of view also, this system is much superior to 
any other. It has been adopted in several parts of Tuscany, where the cost 
of erecting such a covered court sufiicient for 8 or 10 head of cattle is 
about £27. 


RURAL ECONOMICS. 

216 - Live Stock on Farms in the United States. — Thirteenth Census of the United 

StateS) taken in the year 1910, Vol. V, Agriculture, pp. 327-472. Washington. 

Live Stock. — The total value of all live stock on farms in the United 
States on April 15, 1910, was I4 925 174 000. Of this total, the value 
of domestic animals, $ 4 760 060 000, represented 96.6 per cent, and the 
value of poultry most of the remainder. 

During the decade 1900 to 1910, the value of live stock on farms in¬ 
creased I I 849 696 000, or 60.1 per cent. 

The largest absolute increases were in the West North Central and 
the East North Central divisions, though with respect to percentages of 
increase, the Pacific division ranked highest, closely followed by the South 
Atlantic division. 

The North shows a greater absolute increase, in the value of all live 
stock, than either the South or the West, but the percentage of increase 
was somewhat lower in that section, than in either of the others, being 
highest in the West. 

The average value of live stock, per farm for the United States as a 
whole, w^as $ 774 in 1910. The average per farm was highest in the 
Mountain ($ 2119). West North Central (I 1398) and Pacific (S1242) 
divisions, but in the Mountain and Pacific divisions this w-as wholly, and 
in the West North Central division partty, due to the fact that in these 
divisions the average ske of farms considerably exceeds the average of 
the United States. The only other division where farms are larger than 
the average for the United States as a whole is the West South Central, 
which ranks fourth in average size of farms, but sixth in the average value 
of live stock per farm. The average size of farms in the West North 
Central division was about one and one-half times as great as the average 
for the United States, wbile the value of live stock per faim in this 
division w?as about one and four-fifths as great as the average for the 
country. In the East North Central division the average size of farms 
was considerably less than the average for the United States, 3^et the 
average value of live stock per farm w-as greater in this division than for 
the United States. These differences indicate the very great importance 
of the live stock industry in these two divisions. 

The average value of live stock per acre of farm land in the 
States in 19x0 was $ '5.60. ' ■ ^ 



296 


RURAL ECOHOMICS 


Horses and mules. — The total utimber of horses reported as on farms 
on April 15,1910, was 19 833 000, as compared with 18 267 000 on June i, 
1900, an increase of i 565 000 ox 8.6 per cent. The numbers of mhles at 
the same dates were 4 210 000 and 3 265 000 respectively, showing an 
increase of 945 000 ox 29 per cent. For horses, mules, asses and burros 
combined the number increased from 21 626 000 to 24149000 or ir.7 
per cent. There was a striking increase in the total value of each of the 
three classes of draft animals, between 1900 and 1910, which in turn was 
due primarily to the great increase in the value per head. The average 
value of all animals of these three classes combined increased from $50,80 
in 1900 to $108.59 19^0^ or more than doubled. A similar movement 

took place in each class. In the United States as a whole the average value 
of all horses per head, in 1910, was $ 105.06, as compared with $124.80 
for mules. The average value of ^"mature horses*' increased from $53,03 
per head in 1900 to $112.36 in 1910, and that of “mature mules " increased 
from $54.74 to $ 131.49. 

The geographic distribution of horses is quite different from that 
of mules. Although the use of mules is rapidly increasing in the ISTorth, 
it is in the South that they have been found particularly useful. 

The number of farms reporting horses in 1910 was 4 692 814, or 73,8 
per cent of the total number of farms in the country. The correspon^ng 
proportion in 1900 was 79 per cent. The number of farms reporting mules 
in 1910 was i 869 005, or 29.4 per cent of the total, as compared with 25.8 
per cent in 1900. The percentage of farms reporting horses in 1910 was 
highest (93) in the West North Central division and lowest (48.2) in the 
South Atlantic division. On the other hand the percentage reporting 
mules was highest {52.5) in the West South Central division, followed by 
those in the East South Central and South Atlantic divisions. The percent¬ 
age was insignificant in the New England division and comparatively 
small in several of the other divisions. 

In 1910 the average number of horses per farm reporting was highest 
(8.g) in the Mountain division and lowest (2.1) in the South Atlantic and 
East South Central divisions. The average number of mules per fann' 
reporting ranged from 6 in the Pacific division to 1.6 in the South Atlantic 
division. 

CaUk. — Comparisons between the censuses of 1910 and 1900 with 
reference to cattle, are affected in a more marked degree than those referring 
to horses and mules, by the changes introduced in the last census, in the 
definitions of the several classes of cattle, in view of the change in the date 
of enumeration. The classification of age based upon calendar years, in- 
, volved radical changes in the age limits of some of the groups as ccmpare4 
with those employed in 1900. Instead, therefore, of a decrease in the 
total number of cattle from 67 719 000 on June i, 1900, to 61 804 000 on 
April 15,1910 (a decrease of 5 915 000, or 8.7 per cent), there would pro*", 
bably have been a decrease of not more than 3 000 000, and possibly not 
oyer 1000 000 had the enumeration of 1910 been made as on June i. The 
number of “dairy cows" reported in igro, was 20,625000 and the number 
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reported in 1900, 17136000 with a nominal increase of 20.4 per cent. 
The number of animals classed as steers and bulls declined from 16 535 000 
1900 to 13 049 000 in 1910, or nominally 21,1 per cent. 

The total value of cattle increased from $ i 475 205 000, in 1900, to 
$ I 499 524 000, in 1910. There was a very considerable increase in the 
total value of daily cows, but a decrease in the value of all the other classes. 

The average value of the aminals classed as '"dairy cows” increased 
from $ 29.68 in 1900 to 3 34.24 in 1910. 

The average number of cattle of all kinds per farm reporting, was 14.3 
in 1900 and 11.7 in 1910. The Mountain division averages the maximum, 
in 1910, with 4 j. 8 per farm, and the East South Central di\ision the mini¬ 
mum, with 4.7. These variations can be attributed partly to the differences 
in the average size of farms and in the Mouxitain division to the large num¬ 
ber of cattle that graze on the public domain. The variation in the number 
of dairy cows per farm reporting is not so marked, the number being highest 
in 1910 in the Middle Atlantic division, 0.5 per farm, and lowest in the 
East South Central division, 2 per farm. The differences indicate that 
in certain divisions dairy cows are kept chiefly to supply home consumption, 
and that in others they are kept largely to produce dairy products for sale. 

A considerable difference is noted in the average values of correspond¬ 
ing classes of cattle in the several divisions, evidently due in part to differ¬ 
ences in the native numbers of blooded stock and to differences in the 
proximity to markets for cattle or for dairy products. The average value 
of all cattle in 1910 was lowest in the South Atlantic division ($ 18.50) 
and highest in the Middle Atlantic division (§ 32.77). The value of dairy 
cows ranged from $ 26.30 in the West South Central to 3 43.25 in the 
Middle Atlantic division; of the individual States, the District of Colum¬ 
bia reported the highest average value for dairy cows, $ 79.97, followed 
by Rhode Island, with $ 46.68 ; the lowest, § 17.41, was reported from 
Florida. The average value of steers and bulls was lowest in the East South 
Central division (| 19.74) and highest in the New England division ($40.02). 
In each of the geographic divisions the average value of all cattle per head 
was higher in 1910 than in 1900, but had there been no change in the date 
of enumeration, one or more of the divisions would probably have shown 
a decline in this average. However, despite the fact that the class ‘‘ dairy 
cows ” as defined in 1910 included some younger animals than were includ¬ 
ed in the class so designed in 1900, the average value of dairy cews per 
head mcreased in every division. 

Swine. — The change in the date of enumeration from June i in 1900 
to April 5 ill 1910 had a very serious effect on the comparability of the 
statistics pertaining to swine in the two censuses. 

The number of swine reported in 1900 was 62 868 000, in 1910,58186 000, 
a decrease of 4 682 000 or 7,4 per cent. There would, how^ever, probably 
have been some increase had the census of 1910 been taken on June I. 

Despite the decrease in number reported, the value of swine increased 
from $ 331 978 000 in 1900 to $ 399 338 000 in 1910, or 72.x per cent. 
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The average value per head was $ b.86 in 1910 as compared with 
$ 3.69 in 1900, an increase of 85.9 per cent. In 1910 68,4 per cent of the farms 
reported swine and 64.3 per cent reported " mature hogsand 29.4 per cent 
reported pigs born after January i, 1910. The most important swine-raising 
State in 1910 was Iowa with 7 546 000, follow^ed by Illinois with 4 686 000, 
Missouri with 4 438 000, Indiana with 3 614 000, Nebraska with 3 436 000^ 
and Ohio with 3 106000. The average number of “ mature’' swine per 
1000 acres of land in farms in 1910 was greatest in the East North Central 
division {65), followed by the West North Central division (54). The 
average number per 1000 acres was decidely lower in the three southern 
divisions, and low^et stiU in the New England and Middle Atlantic and the 
two divisions farthest west. The average value of mature hogs per head 
in 1910 exceeded $ 10 in each of the divisions of the North, but was 
very much lowrer in the three southern divisions; the maximum w'as 
$ 13,92 in New^ England, and the minimum was § 4.94 in the South 
Atlantic division. The difference betw-een the North and the South in this 
respect is due partly to the fact that in the North the breeding of pure- 
blooded hogs has produced a heavier and better animal than is usually 
found in the South, and, partly to the closer proximity of the northern 
farms to large marketing centers. ^ 

Sheef mid goats, — The total number of sheep reported as on farms and 
ranges on April 15, 1910, w?as 52 448 000 as compared with 61 504 oco on 
June I, 1900, a decrease of 9 056 000 or 14.7 per cent. This decrease, 
however, w'as due partty to the change in the date of enumeration. 

The number of goats and kids increased from i 871 ooo in 1900 to 
2 915 000 in 1910. Despite the decline in number, the values of sheep and 
lambs increased 36.8 per cent {i. e, § 62638000). The value of goats and 
kids in 1910 was nearly twice as great as in 1900. The average value of all 
sheep and lambs per head rose from $2.77 to $4.44, or 60.3 per cent. Of 
the 6 361 502 farms of the United States, 610 894 or 9.6 per cent reported 
sheep and lambs. The average number of sheep and goats per 1000 acres 
of land in farms in the United States was 63 in 1910, as compared with 76 
in 1900. The Mountain division in 1910 reported 49.2 per cent of the total 
number of mature sheep in the United States; the East North Central 
division ranked next with 16.5 per cent, the Pacific division third wdth 
9,5 per cent, and the West North Central fourth with 8.9 per cent. The 
southern divisions together reported only 11.9. The Mountain division 
reported in 1910 an average of 1395 sheep per fann, the Pacific division 
452, %vhile the next highest average was no in the West {South Central 
division. 

Poultry. — The total number of all fowls reported in 1910 was 
293880000, of which 94.7 per cent consisted of chickens. The total value 
of fowls increased from $85 808 000 in 1900 to $134 663 000 in 1910, or 
S0.2 per cent. The average value per fowl advanced from 34 cents in 1900 
, to 52 cents in 19x0, or 52.9 per cent. 

In 1910 the average value of chickens W’as 50 cents ; of turkeys $ 1.79; 
of ducks, 54 cents ; of geese, 72 cents; of i^tineafowls, 35 cents; of pigeons. 
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28 cents; and of peafowls, ^2.84. 87.8 per cent of the farms of the United 
States reported fowls of one or more classes. 

In the United States as a whole the average number of fowls per 1000 
acres of land in farms increased from 299 in 1900 to 337 in 1910. In 1910 
the highest average (610) was in the East Xorth Central division, closely 
followed by that in the Middle Atlantic (602). The Mountain division, with 
96 fow’ls per 1000 acres, ranked lowesc in this respect. In average value of 
fowds per farm, the West North Central division ranked first in 1910 with 
$ 43.89, though the average was almost as high in the Pacific division 
(8 42.35) and in the 2Iiddle Atlantic (S41 49). It was lowest in the East 
South Central division. 

Bees, —' In the United States as a whole 3 445 000 colonies of bees on 
farms were reported in 1910, as compared with 4108000 in 1900; a decrease 
of 663 000 colonies, or 16,1 per cent. There was, how^ever, a slight increase 
in the total value of bees, which was $10 374 000 in 1910 as compared 
with S 10 178 000 in 1900, the leading States in this respect being: Cali¬ 
fornia with $ 728 000 ; Texas, S 675 000 ; New York, S 647 000; Missouri, 
S 585 000 ; and Iowa, $517 000. The average number of colonies per farm 
was 5.9 in 1910, and the highest average was found in the Mountain 
division with 16 9. 

The average value of bees per colony in the United States increased 
from S2.48 in 1900 to 83.01 in 1910, ranging from $4-83 in the New 
England division to $2.20 in the East South Central division. 

SI 7 - Ten Years’ Profits from an Apple Orchard. — Hedrick, p. u , in Nm York 

AgiicuUwral Experiment Station, Bulletin No 376, pp. 81-90 -j- i table. Oeneva, 

New York, 1914. 

These experiments were carried out during a period of 10 years in 
the Auchter orchard near Rochester by the Geneva Experiment Station. 
The apple trees are of the Baldwin variety and were 37 years old at the end 
of the experiment; that is to say they had reached their maximum producti¬ 
vity. The average 3rield per acre during this period was 116.8 barrels, of 
which 79.19 were packed for direct consumption and 37.61 consisted of 
“ culls and drops ” which were dried or made into cider. The pro¬ 
portion of evaporator and cider stock is high, owing to autumn gales in 
two seasons. The average yield per tree was 4.29 barrels, consisting of 
2.91 barrels of marketable apples and 1.38 barrels windfalls. The orchard 
is valued at | 500 per acre, and at 5 per cent the interest is ^ 25 per acre or 
21 cents per barrel. Taxes are estimated at $ 1.50 per acre or 1.2 cents 
per barrel. The cost of depreciation is not allowed for separately, as it 
appears in the salaries of the workmen, who provided their own tools. 
The cost of the equipment for an average orchard, including team, spray¬ 
ing outfit, wagon, plough, etc., would be about $ 5 000. The annual 
cost of tillage was % 7.39 per acre, and the total cost of cultivation, including 
cover crop, pruning, spraying and superintendence, exceeds $ 74 per acre, 
or $ 2.7 per tree and 64 cents per, barrel. The apples were sorted and packed 
on the orchard and hauled to a station i ^ miles away. The total cost 
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of these operations was 24.4 cents per barrel. The average price of the 
banels has been 36 cents each. 

Thus the cost of i barrel of apples delivered at the station is calculated 
as follows: 


§ 

Merest on capital.0.21 

Taxes.0.012 

Tilling.0.063 

Pruning.0.03 

Spraying...0.96 

Cover crop.0.023 

Superintending orchard...0.25 

Picking, packing, sorting and hauling.0.244 


S 1.79 

Dtiimg this period of 10 years the average price of apples was $2.60 
including first and second quality, and 72 cents for evaporator and cider 
stock. Subtracting the' cost of a barrel of apples (§ 1.29) from $ 2.60 
(the selling price), there remains a net profit of $ 1.31 per barrel, or $ 103.49 
per acre. Since no barrels are required for the culls, the cost per barrd 
quantity is 93 , cents, which, subtracted from the selling price of 72 cents, 
leaves a net loss of 21 cents per banel. Multiplying by 37.6, the number of 
barrels of culls pet acre, the loss per acre on the culls is § 7.89, thus leav¬ 
ing the average net profit per acre in this orchard at §95.60. Adding to 
this the $ 25 interest on the investment, we have $ 120.60 net or 24.12 per 
cent on | 500 as the annual lo-year dividend. 

Although the profits of this orchard are many times as great as those 
from the average plantation in New York, they are not abnormal for a well- 
managed orchard in this State. 
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218 ~ The Production of Wine in Austria. —portele, K„mAUgemevic Wem-Zeitwig^ 
Year 31, No. 51, PP. 565-568. Vienna, December 17, 1914. 

The following table gives: i) the average annual production of wine 
in the different provinces of Austria during the eleven years 1903-19x3; 
2) the production during 1914 from estimates made after the vintage (i). 


it ) The figures in gaUons are only 
litres X 22. 


approximate, representing the figures in hecto- 

{Ed.). 
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Province. 

1903-1913 

Average yield 

^9H 

Estimated yield 

— 

gallons 

gallons 

Eower Aiistria. 

19 550 322 

15 094 684 

Styria. 

17 457 132 

13 024000 

Carinthia. 

2 464 

2 640 

Camiola. 

4 535 960 

5 835 500 

Tyrol. 

19 631172 

17310788 

Vorarlberg. 

15334 

7 

Goritz and Gradiska . . . . 

5 59S 912 

5 060 000 

Trieste. 

156 200 

169 400 

Istria. 

10 92-:j 606 

7 158 Soo 

Dalmatia. 

20 934 07S 

23 849 100 

Bohemia. 

226 072 

132 000 

Moravia. 

3 447 906 

814 000 

Total . . . 

102 480 158 

88 450 912 


219 - Treatment of the Disease of Wines known as "Casse” by Means of Wine 

Lees, — PORCHET, F., in Le Pyogris A^ricdle eh VihicoUt Year 35, No. 49, pp. 536-538. 

Villefranche (Riidne), Decemba: 6, 1914. 

“ Casse'' is a disease of wines which causes alterations in their colour 
and taste. The writer describes a method of controlling it which is very 
popular in the vine^^ards of the Canton Vaud (Switzerland), but is not 
much knowm in France. 

It is a preventive treatment, consisting in separating the wine as soon 
as possible from the fine lees, that is their upper layer which contains the 
germs which in developing cause diseases in wine. This uppei layer is ea¬ 
sily removed by a little board fixed at right angles to the extemity of a 
stick. The fine lees being removed, the coarser ones are then taken out of 
the cask, mixed immediately with some of the wine to be treated and 
poured back again into the mass of wine. The whole is then well beaten up 
with a whipper or chain so as to obtain an intimate mixture of wine and lees, 
and in most cases’this will be sufficient. 

In order to ascertain if a wine is subject to the disease and if this treat¬ 
ment with coarse lees has to be practised, it will be enough to draw a sample 
of a few gills from each cask and to expose it to the air for a day or two at 
a moderate temperature. If the wine turns brown throughout or even only 
on the surface, it is a sign that the wine will suffer from the oxidasic'' casse'* 
The treatment must be applied from the end of November to the end of De¬ 
cember. Later it is liable to communicate a slight taste of lees to the wine. 
It will be the same if the lees are not mixed with the wine to be treated im¬ 
mediately on being taken out of the cask, for under the action of the air 
they rapidly contract an unpleasant flavour which they impart to the 
wine. 


i 
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220 - Milling and Baking Qualities of Victorian Wheat (i). —Richardson, a. e. v.; 
Scott, P. R. ; and Winslow, P. G. B. : in Th& Journal of the Department of Agriculture 
of Victoria^ Vol. in, Part 9, pp. 538-545 -t- 3 plates; Part ii, pp* 668-675. Melbourne, 
September and November 1914 

Following the policy adopted last season the standard f* a, q. (fair 
average quality) wheats fixed by the Chambers of Commerce of the four 
wheat States of the Commonwealth were first examined in order to esta¬ 
blish a basis of comparison for locally-grown pure types and also to secure 
definite analysis of the f. a. q. samples from year to year. The f. a. q. staur 
dards are fixed each season by the Chambers of Commerce and are 
obtained by mixing a large number of representative samples from the 
principal wheat-growing districts in each State in parts proportional to 
the production of each district. 

The percentages of impurities were : 0.61 for Western Australia, 0.71 
for New South Wales, 0.79 for Victoria and 0,93 for South Australia; these 
figures are considerably higher than those of the preceding year. Assuming 
an export of 20 million bushels each from New South Wales and Victoria, 
and 10 million bushels each from Western Australia and Soitth Australia 
during 1914, the amount of impurities exported with the wheat crops is 
approximately 12 000 tons, the freight of which would amount to £ 18 000. 
All the f. a. q. samples contain bunty grains in greater proportion than 
last year. 

The percentage of grains of first quality [i.e, those large enough to be 
retained by a 3.25 mm. sieve and ^fielding a much higher percentage of 
flour) was 60.1 for New South Wales, 54.8 for Victoria, 43.0 for South 
Australia, and 56.6 for Western Australia. In the preceding harvest 1912-13, 
the percentages for the first three States were: 62.2, 70.8, 59.5 respecti¬ 
vely. Thus, the percentage of first-quality grains,was considerably lower 
than in the preceding year, the difference being particularly large in the 
case of South ilustralia and Victoria, probably owing to the abnormally dr> 
season. 

The amount of screenings — cracked and pinched grain not retained 
by a 2.0 mm. mesh — was increased to an average of 4.4 per cent, which 
on the total w'eight of wheat exported corresponds to 70 714 tons. 

The average of the f. a. q. samples of wheat contained 9.16 per cent 
moisture, 1.86 per cent nitrogen, 11.6 per cent crude protein. xA com¬ 
posite sample of flour made from a mixture of the wheats of the four 
States contained 1.65 per cent gluten, a vrater-absorption capacity of 45.8 
quarts of water per 200 lbs. sack of flour, and a bread-making capacity 
of 290 lbs per sack. Whilst the moisture content was almost the same 
for standard flours of the four States, there were notable differences 
with regard to other characters. The strength in albuminoids and dry glu¬ 
ten was 11.65 10.78 per cent respectively in the flour from New South 

Wales ; 10.53 and 10.13 cent in the case of South Australia; 9.72 and 
8.78 per cent for Western xAustralia; and 9.25 and 8.51 per cent for Vic¬ 
toria. 


{i) See also No. 164 above. 


{Ed,), 
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II. — Twenty-eight varieties of wheat and twelve new crossbred wheats 
from Bookie College were submitted to milling and baking tests. Wide 
fiuctuations were observed in prolificacy, bushel-weight, strength and co¬ 
lour of flour and content of gluten, nitrogen and protein; thus the minimum 
yield was 20 bu, 28 lbs. from Minnesota 163, and the maximum yield 37 bu, 
31 lbs. from College Eclipse; the minimum bushel-weight was 61.8 lbs. 
for Minnesota 163 and the maximum 66.2 lbs. for Bayah; the minimum wa¬ 
ter absorption capacity was 43.2 quarts per sack (200 lbs.) for King's Early 
and the maximum 52.6 quarts per sack for Bobs; the gluten content of the 
flour varied from 1.36 per cent in Federation to 2.07 per cent in Minnesota 
163 ; the crude protein varied between 8.5 per cent for Federation and 12.93 
per cent for Minnesota 163. The most suitable varieties for milling gave the 
poorest yields and, vice versa, the most prolific and commonly grown wheats 
gave relatively poor results in the mill and bake-house. Climate or seasonal 
conditions and soil undoubtedly play an important part in determining the 
milling quality, but it is noteworthy that the same varieties showed the 
same relative diflerence at the centres tested. Quality in wheat is therefore 
a fixed and inherent characteristic of the variety. 

The varieties grown at Longerenong were slightly inferior in strength 
but considerably higher in protein and gluten content than the same varie¬ 
ties grown at Rutherglen. This increased protein content is probably account¬ 
ed for by the higher nitrate content of Longerenong soils throughout the 
whole period of growth, due to the greater vigour of the nitrifying organisms 
in the soil. 

The varieties Bobs, Jonathan and Comeback gave flour of high 
strength and are not valuable varieties for blending. The varieties Genoa, 
Thew, Warren and Zealand Blue were found to be of medium strength and 
good milling quality. The varieties Bunyip, Cleveland, College Eclipse, 
Triumph, and Yandilla King have fair strength and their milling and 
baking qualities are satisfactory. The varieties Bayah, Bart's Imperial, King's 
Early, Federation, Gamma, and Viking are of low strength and were 
below the f. a. q. standard. The majority of Australian types produced 
flour of excellent colonr, contrasting strongly with such durum wheats as 
Huguenot and introduced types such as White Fife, Miimesota and Ame¬ 
rican. 

BIBlIOGRAPmCAL NOTE. 

221 — Minxstero di agiucoltdra, Isdtjstria e Commercio, XJRFiao m Statistics Agraria. 
— II vino tn Italia, Produzione, Commercio con Vestero, Prezzi (The Production, 
Bxtenial Trade and Prices of Wine in Italy), pp. VIII 4-91+1 table. Home, 
Cecchini, 1914. 

This brochure consists of two parts, each containing two chapters, 
subdivided as follows: 

Part I. — Chapter I. Production of gtapcs: i) extension of vine cultivation; 2) total 
yield of grapes; 3) distribution of the zones of vine cultivation in niotmtains, hills and 
plains; 4) distribution of vine cultivation in the various provinces; 5) table graphs. —• 

, Chapter II. Production of mine: 6) yield of grapes as wine; 7) influence of the methods 
of vinification on the yield of wine; 6) yield of wine in the various provinces during the 
, five years 1909-13; 9) alcoholic strength of wines. *' 

10 
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Part II. — Chapter I. Statistical data of the foreign trade: i) present yidd of wine in 
the chief producing states; 2) data on the world’s production of wine before 1900; 3) data 
on the consumption of wine in Italj'; 4) foreign trade in Italian wines; 5) comparison 
between Italian, French and Spanish wines in the World’s markets; 6) foreign trade in 
wine-grapes; 7) foreign trade in table giapes; 8) trade movements in different months. — 
Chapter II. Statistical data on the price of wines. 9) dutiable values; 10) data concerning 
the price of wine on some of the principal Italian markets; ii) average monthly prices 
of wine in 1912 and 1913. 

Vines are grown in Italy most extensively in the hilly districts, which 
yield */, of the total production. The yield of grapes varies considerably 
in the various provinces, exceeding SSoo 000 tons per annum in the province 
of Alessandria and falling below 10 000 tons in the province of Belluho. 
Vine cultivation with associated field crops occupies about 8 567 500 acres 
and is predominant in Northern and Central Italy and in Campania. In 
the South and in the islands vines are almost exclusively grown alone; 
such cultivation occupies about 2 200 000 acres in the whole kingdom. 
The yield of table grapes is about 50 000 tons, not reckoning the quantity 
of wine grapes consumed direct during the \dntage, which is estimated at 
150 000 tons. 

It is estimated that 6 755 000 tons of grapes were transformed into 
wine each year during the quinquennial period 1909-13, corresponding 
to a yield of i 012 788 000 gallons, or an average 3deld of 67 per cent. 
Red wines constitute 73 per cent of the total production, or 741 549 000 
gallons, of which 241218 000 contain less than lo per cent of alcohol and 
500 331 000 contain 10 per cent or more. White wines constitute 25 percent 
of the total, or 251 981000 gallons, of which 103 904 000 have less than 10 
per cent of alcohol and 148 077 000 contain 10 per cent or more. Special 
wines (marsala, vermouth, liqueurs) make up 2 per cent, or 19 357 000 gal¬ 
lons. The internal consumption, estimated at 28.6 gallons per head per 
annum, amounts to 96 per cent of the total production, only 4 per cent being 
exported. In the world's production of wine, France reaches 34 per cent, 
Italy 28 per cent and Spain ii per cent. “Hie production of wine in the va¬ 
rious regions of Italy during 1909-13 was distributed as follows : 


Piedmont .... 

I,iguria. 

I,ombardy. . . , 

Venetia. 

Emilia. 

Tuscany .... 

Marches. 

Umbria. 

I^atium. 

Abmxzi and Molise 
Campania .... 

Apulia. 

Basilicata .... 
Calabria . . . 

Sicily. 

Sardinia. 


Total . . . 


thousand 

gallons 

136159 

15 252 
48 4S6 
63 144 
II9 179 
91 029 
52 447 
27 929 
50423 
41 399 

103 94S 
114601 
9 816 
20 i6t 
102 450 

353 

I 0x2 788 
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BIBLIOGRAPHICAL XOTE. 

222 - Delbruck (Geheimer Regierungsrat, Professor an der Koniglichen landwirtschaft- 
lichen Hochschule uad Vorsteher des Instituls fur Garungsgewerbe zu Berlin). IUh- 
strtaies Brmneut-Lencon (Illustrated Dictionary of Distillery). Berlin, Paul Parey, 
1915, (1 -vol., 6S7 pp. -f 65 plates + 622 illustrations). 

This dictionary embraces the following subjects : 

Distillery of potatoes and of wheat; Manufacture of dry yeast; Pre¬ 
paration of starch and its products ; Dr3dng of potatoes ; Manufacture of 
brandy (eau de vie), of liqueurs, and of vinegar. 

An account is given of the theoretical and practical knowledge which 
has been acquired, as a result of special scientific and technical investiga¬ 
tions carried out by the Institute for fermentation Industries (Institut fiir 
Garungsgewerbe zu Berlin), of which the writer is the Chief. The selec¬ 
tion of articles has been made on the basis of a carefully prepared prelimi¬ 
nary work in such manner as to provide answers to any scientific or practical 
questions which may arise in connection with distillery. The book is in 
no way intended to be used as a text-book, but merely as a practical work 
of reference. The historical section deals with the evolution of the industry 
in its scientific, technical, and economic aspects and gives biographical 
notices of the investigators in this branch of science. Thanks to the aid 
of a considerable number of collaborators, among whom may be specially 
mentioned the teaching staff of the Institute, it has been possible to deal 
competently with each special subject considered. 

223 - Inspection of Milk and of Milk Products in Portugal (Communication pre¬ 
sented to the Tenth International Congress of Veterinary Medicine in London, Au¬ 
gust 4, 1914) in Retnsia de Medidm Vetennatiaj Year 13, No. 152, pp. 229-234, 
Lisbon, October 1914. 

The official inspection of milk and dairy produce was instituted in 
Portugal by a Decree dated December 23,1899, the regulations concern¬ 

ing it were issued in the Decree of September 14, 1900. Since then some 
modifications have been introduced. 

The inspection is entrusted to the Government and the ]\£unicipalities; 
it is however conducted regularly onl}” wffiere adequate official laboratories 
exist, namely in Disbon, Oporto, Coimbra and Angra (Azores). 

The samples, collected by agents in the places where milk is sold, are 
first subjected to a superficial physical analysis and then to chemical ana¬ 
lysis, In 1900, when the inspection of milk commenced, the law required 
the fat content of milk to be not less than 2.7 per cent and the total solids 
not less than 8 per cent. The law of December 17,1903, however, raised these 
limits respectively to 3 and 8.5. The same law determines the limits of 
the quantities of the substances that enter into the composition of butter 
and considers it to be adulterated when the Zeiss-WoHny refractometer 
marks more than 52.5 at 250 C., when the Reichert-Meissl value is below 
24Q and the saponification value is below 220. 

The cows that supply the large centres of population belong for the most 
part to the Black-spotted Dutch breed imported about the middle of the 
eighteenth century and called “ turina” in the country. These cows in 


INDUSIRIBS 
DBPENWETOr 
OJf ANIMAL 
PRODUCTS 


10 * 



EGG INDUSTRY 


306 

adapting themselves to their new surroundings have diminished their lacfe- 
tion period to 325 days, and their 3deld to 6270 lbs. per annum, agai,nst 
10 months and ii 000 lbs. respectively in their country of origin. On 'the 
other hand the fat content of the m ilk has increased to 3.7 and 3.9 per c6nt, 
against 3.5 in their old home. In I/isbon and neighbourhood there are abobt 
10 000 turina ” cows, which produce about 62 700 000 lbs. of milk, of whiclh 
about 34 300 000 lbs. are consumed as such and the remainder is psed for 
the manufacture of butter and cheese. f*'’' ^ 

Cow’s milk is sold in I^isbon ar about is per imperiar gallon; 
goat’s milk at 2s 2d per gallon ; of the latter the cit^" consumes Soo 000 lbs. 
per annum. In Oporto cow’s milk fetches from is id to is $d per gal. In 
the best milk dairies in Lisbon pasteurization and sterilization are piactised. 

The official inspection of milk is founded on chemical anatysis; 
as this was insufficient, the Portuguese Society of Veterinary me 

proposed a reform of the present s^’stem of inspection, pointing out the 
lines which should be adopted and which are described in this report. 

In 1913 Doctor JMarrECAS Ferreira analysed biochemically the milk 
that is consumed in Lisbon, and determined the reductase and catalase. 
Out of loi samples from different sources that were analysed, 23 were found 
irreproachable, while the others should have been rejected. In 1900 the 
veterinary professors BoRGUES and Agueda Ferreira analj^secl during 9 
months 164 samples of milk consumed in Lisbon and foxmd that the 
highest number of bacteria observed was 771 000 000 per cc. and the ’ 
lowest 73000; the average number was 23701278. Acid-producing 
bacteria were in prevalence. 

Similar investigations were carried out at Oporto during 14 months 
on 56 samples. The work began in November 1909. The greatest number 
of germs observed was 46 800 000 per cc., the smallest 10 000, and the aver¬ 
age 3 113 558. These numbers seem to show that at Oporto milk is produced 
and preserved better than in Lisbon, but it must be borne in mind that 
the areas of production and distribution of milk are much more limited at 
Oporto, so that the milk rarely has the time to spoil during carriage. 

224 - Factors Influencing the Bacterial Content and Preservation of Eggs. — 

Bushnell, E. D., and MAurer. Otto, in Kansas State Agriculfuial Experiment Station, 

Bulletin No. 201, pp. 751-777. Manhattan, Kansas, June 1914. 

The loss due to unsound eggs in the United States has been estimated 
at not less than 17 per cent of the total value, or about 45 million dollars 
per annum. With a view to diminishing this loss, researches were made 
to determine what factors and what conditions give rise to the deteri¬ 
oration of eggs. The bacter al changes are particularly studied in this 
bulletin. 

In order to answer the fundamental question whether the infection 
causing the decay of eggs occurs before or after they are laid, or in other 
words, if the decay is due to a lack of vitality, to disturbance of the digestive 
organs of the fowl and to other factors favourable to infection during 
the formation of the egg, or, on the contrary, to defective manipulation 
of the eggs, the writers have compared the bacterial content and the power 
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of preservation of fresh eggs produced under different conditions of 
feeding, etc., with those produced under standard conditions; such eggs 
have also been subjected to various manipulations occurring in commerce. 

The conclusions arrived at are as follows : 

1. Almost all eggs containing bacteria were infected in the yolks. 
In very few cases were the whites infected. Only a small number of the 
bacteria present showed any growth at blood temperature (sS^C.), though 
they grew readily at ordinary room temperature (20^ C,). This is of 
special interest with regard to the incubation of eggs. 

2. The number of infected eggs increased slightly with the age of 
the fowl. 

3. The eggs of different fowls showed considerable differences with 
regard to bacterial numbers and keeping qualities. Considering only eggs 
laid between March 2 and October ii, the highest and lowest percentages 
during the period of presentation were: for infected eggs 15 to 42, and for 
decayed eggs 4 to 34. 

4. The eggs laid by the same fovrl differed considerably in their 
bacterial content and preservation at different periods and without appa¬ 
rent cause. 

5. With fowls in the open air, the number of infected eggs diminished. 

6. Feeding with soft foods caused an appreciable increase in the 
number of infected eggs. This increasing infection was due to bacteria 
capable of developing at blood temperature. 

7. Fecundation of the fowls did not increase the infection of the eggs 
as tested by the methods of the writer (i. e. external sterilisation of the eggs 
and separation of the yolks and whites in an Erlenmeyer flask under 
rigorously sterile conditions, with incubation at 38^ C. for 48 hours and at 
300 c. fox 5 days, and subcultures on agar plates). It is therefore concluded 
that the increased decay of fertile eggs is a direct or indirect consequence of 
the development of the embryo. Further, another cause of loss of keeping 
qualities is the presence of blood rings on the shell,etc., and the presence of 
a dead embryo appears to increase the susceptibility of the egg to decompo^ 
sition. 

8. The writers have observed considerable differences between the 
number of infected eggs and the number of spoiled eggs. An increase 
in infection is not necessarily associated with a decrease in the keeping 
quality of the eggs, since the latter depends more on the nature than on 
the number of the bacteria. 

9. Though the number of infected eggs does not show much varia¬ 
tion during the period May to October, the percentage of spoiled eggs reaches 
a maximum in July and August and then declines rapidly. 

10. The ratio between the coagulable and uncoagulable nitrogen 
does not indicate any marked influence upon the keeping quality of the eggs 
produced mdet the various conditions (i. e. presence or absence of ferti¬ 
lisation, kind of food given, seasonal changes). This method of determin¬ 
ing the amount of decomposition of eggs by means of the ratio of the coagulr 
able to the uncoagulable nitrogen may find useful application in grading 
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stich products as frozen desiccated eggs. During decomposition the quantity 
of uncoagulable nitrogen increases and the ratio diminishes. 

II. Several fowls were fed on a diet consisting chiefly of lucerne 
but without the production of so-called “grass-eggs'', eggs with a green¬ 
ish discoloration in the albumen due to a bacterial pigment produced by 
such organisms as B. pyooymeus, B. fiuorescens liquefaciens, etc. 

Although infection was frequent, no pigment-producing organisms 
could be isolated. 


225 - Cold Storage for Tropical Fruits.— wilcox, e. v,, and htox, c. j./m Hawaii 
Agricultufdl Expenment Station^ HonoMii, Press Bulletin, No. 47, pp. 12 Honoluln, 
October 10, 1914. 

In the experiments reported in this bulletin a study was made of thv 
eSect of cold storage on star-apple (Chrysophyllum cainito), avocado, fig, 
papaya, water-lemon {Passifiora launfolia), strawbeiry guava, pineapple 
and mango, and also upon the eggs and larvae of Mediterranean fruit-fly 
in these fruits. Three refrigerator rooms were used, the average tempe¬ 
ratures being 32° F. (30® to 330); 36^ F. (330 to 38®) and 45^> F. (40 to 470) 
respectively. The air was reasonably dry in all three rooms. 

The results obtained led to the following conclusion: 

1. Star-apples intended for cold storage should be harvested in a half- 
ripe condition, cured in a well-ventilated room for about two days and held 
at 320 F. for not more than three weeks. A discoloration and fermentation 
of the pulp begins sooner in fruit infested with fruit-fly than in uninfested 
fruit. 

2. Figs, even when picked in a ripe condition, appear to be adapted 
to cold storage at 32° F. for a period of about one month. As a result of 
refrigeration the pulp is firmer and more attractive in appearance than 
when freshly picked from the tree and the flavour is about equal to that 
of the freshly picked fruit. 

3. Papayas do not seem to be particularly adapted to cold storage 
on account of the tendency to the development of moulds. The common 
mildews or moulds grow very rapidly in the dry papaine or juice of the 
papaya, which exudes from minute skin punctures. It is practically im¬ 
possible to find a papaya fruit without sldn punctures, on account of the 
great delicacy of the sMn. Even small grains of sand carried by the wind 
abrade the fruit. The juice exudes at once and dries, and in this material 
moulds rapidly develop. Furthermore there is little necessity for holding 
papayas in cold storage except for trasportation, since the fruit ripens the 
whole year round. 

4. Water-lemons seem to be the best adapted to cold storage preser¬ 
vation of all the fruits used in these experiments. After being kept for 3 
months in cold storage they were found to hold their flavour and physical 
appearance for 4 days after removal from refrigeration. 

5. The strawberry guava is not well adapted to cold storage. 
Practically all the fruit was shrivelled and fermented or decayed within 
one month in both the 32*^ and 36° F. rooms. Ifildew developed abundantly 
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on the rind and only a few fruits kept their normal flavour and appearance 
more than two weeks* 

6. Mangos appear to be quite suitable for cold storage. Mango 
No. 1977, some of which were picked in a perfectly ripe condition, preserved 
the normal texture and flavour for a period of 35 days. The flavour of 
the green fruit was perfectly preserved for a period of 2 months and no fer¬ 
mentation or other change took place in the fruit within 2 days after 
removal from cold storage. 

7. Half ripe and ripe pineapples may be held in cold storage at a 
temperature of 32^ F. without harm to the colour or flavour of the pulp of 
the fruit. The only change is a slight deadening of the colour of the rind. 

8. The avocado seems to be well adapted to cold storage at a tem¬ 
perature ranging from 32^^ to 36^^ F. for a period of at least 2 months. 

Effect of cold storage on germination of seed. — Seeds from several 
varieties of star-apple were planted after the fruit had been in cold storage 
various lengths of time. Seed from fruit held at 45^ F. for various periods 
up to 25 days germinated promptly to the extent of 90 per cent. Seed from 
fruit held for more than 30 days in cold storage failed to germinate at all. 
Similarly with seed of avocados, no germination took place from fruit held 
longer than 20 days at a temperature of 32° F. 

Efffect of cold storage upon Mediterranean fruit-fly. — A quantity of 
infested mangos and citrus fruits were placed in storage at 32^ and 36° F. 
during different periods and then removed for incubation. In this test 
no adult flies emerged from fruit which had been stored at a temperature 
of 32° F. longer than 2 % days, and no flies emerged from fruit which had 
been held at a temperature of 36^^ F. longer than 4 % days. In another 
experiment small glass jars of moist sand containing larvae were stored at. 
the above temperatures for 4,7, ii and 14 days. Of those kept at a tempera¬ 
ture of 32^ F. only two larvae pupated after 4 days storage, the others being 
killed. In the jars stored at 36® F. the larvae were alive after 3 days and 
some after 7 days, but all were dead after storage for ii days. Only one 
adult fly was produced from the larvae stored in sand. In these experi¬ 
ments the fruit-fly larvae and eggs failed to live through an exposure in 
cold storage at 3^ F. for longer than 4 % days. This period cannot, how¬ 
ever, be regarded as an outside limit. 

Since May 1913, Back and Pemberton have been conducting similar 
experiments with fruit-flies in cold storage. 

Experiments on pickling avocados in salt brine for one month have 
given unfavourable results. Though the colour, texture and appearance 
were unchanged, the flavour was flat and disagreable. 
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226 - On Chlorosis in Plants. — P., in Comptes r$ndm h^doinadaius des siances 

de la SociHi de Biolagie, Vol. I^XXVII, No. 31, pp. 539*541. Paris, 1914. 

The preceding researches of the writer (i) have shown that chlorosis 
can be produced experimentally in maize {Zea mays) by depriving the plant 
of sulphur or of iron ; the omssion of manganese from ihe nutritive solu¬ 
tion produces a partial decoloration of the leaves. 

The first disease quickly disappears on providing the plant with the miss¬ 
ing element, by applying it in the form of a very dilute solution to the blade 
of the discoloured leaf. The second disease does not 3deld to the action of 
manganese applied in the same manner; but one drop of liquid exuded 
from the leaves of healthy plants will give the^ discoloured paranchyma 
a bright green colour in sunlight. Thus the liquid exuded by healthy 
plants contains an organic substance which cures diseased cells. 

The active substance is specific: the exudations of cabbage, poppy 
and millet have no effect on this form of chlorosis in maize. 

Thus, it is clear, there are several kinds of chlorosis which are distin¬ 
guished from one another by their determining cause and by the treatment 
which causes their disappearance. 

The most common form is due to lack of iron. This element, however, 
is very plentiful in the different kinds of arable soil. But limestone locks it 
up and hinders its absorption by a great many species of plants by alkalis¬ 
ing the excretions of their roots. 

The carbonates of the alkaline earths without exception provoke chlor¬ 
osis in plants susceptible to it. But it often happens that refractory species 
become chlorotic even in soils poor in lime. These anomalies form the sub¬ 
ject of this axtide. 




(i) See also B, June 19^4, No. 503, 
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Transplanting may determine them: this operation destroys a large 
number of the fine rootlets bearing the absorbent hairs. Now, it is just 
these hairs which also constitute the excretory organs of roots and which 
render soluble the mineral elements necessary to the plant. Trans¬ 
planting thus deprives the plant of certain indispensable substances, 
and especially of iron. This can easily be proved by placing upon 
chlorotic leaves a nitrogenous solution of iron of V2000* leaves 

become green again of their own accord as soon as the network of rootlets 
has reformed Copious watering with a view to bringing about the 
recovery of the leavjes only makes matters worse, since thereby, if the 
soil is rich in lime, the complete precipitation of the iron and its 
absorption by the calcium carbonate is brought about as the soil regains 
its usual amount of humidity; if the chlorosis persists, gardeners cure it 
successfully with a solution of sulphate of iron. 

Cryptogamic diseases also promote chlorosis, even where the roots 
remain intact. Fungi are in fact active destroyers of organic acids ; if the 
acidity of the descending sap is diminished, the excretions of the refractory 
plants become alkaline and their roots incapable of dissolving oxide of iron. 
The writer has observed the occurrence of chlorosis on maize plants culti¬ 
vated in an aseptic solution each time that the base of the culm was attacked 
by fungi, and especially hy PemcilUum glmcum. The decoloration of the 
leaves is sometimes complete. When the surrounding temperature rises 
above 300C., the chlorosis disappears of itself, for high temperatures hinder 
the growth of the fungus and promote that of .the maize. 

Alkaline carbonates act in the same manner as the carbonates of the 
alkaline-earths, but more energetically. 

Maize is refractory to the action of limestone; it becomes chlorotic 
in solutions rendered slighty alkaline by the addition of potash or soda. 

Plant ash is very rich in alkaline carbonates, and forms an excellent 
manure, but if it is applied in too large quantities,it gives rise to chlorosis 
and often causes the death of the plants. 

The alkalinity of the soil plays a large part in the absorption of iron 
by plants. The same may be said for manganese. Under natural condi¬ 
tions, it is always the want of iron that makes itself felt, since plants 
require more iron than manganese. 

The chlorosis observed by the writer on depriving the maize of manga¬ 
nese is, further, of a special kind. He has succeeded in reproducing it in 
plants of maize supplied with a complete nutritive mineral solution by ex¬ 
posing them to insufficient light. Out of 10 clearly etiolated plants, 3 
showed sjrmptoms of chlorosis identical with that caused by the use of a 
solution lacking manganese. This disease is thus a characteristic of a 
pathological condition apparently due to various causes. 

The special action of the exudation of healthy plants upon diseased 
individuals shows that plant cells, like the glands of certain animals, pro¬ 
duce substances possessing special physiological properties. 
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diseases due to bacteria, 

FUNGI AND other EOWER PLANTS. 

227 “ The Hihemation of the Powdeiy-Mildew of the Vine (Uncinula necator) 
in Hungary (i). — Ibos, Joszef, in Bordszati Lapok, Year 46, Nos. 50, 51 and 52, 
pp. 703-704, 712*713 and 728-739, 8 figs. Budapest, 1914. 

The question of the manner in which the powdery mildew of the vine 
{Vncimda necator) passes the winter is still more or less unexplained, both 
in Hungary and elsewhere. In Hungary, the appearance of perithecia was 
recorded for the first time bylsTvANEEi, who found them on November 4, 
1908, on grapes of the Marton vine in the Also-Gdd vineyard at Hegyalja 
(Transylvania). 

In 1913, in visits paid to the vineyards of Badacsony and the neigh¬ 
bourhood from August 29 to September 10, the writer observed the pre¬ 
sence of powdery mildew, which had caused considerable injury to, the 
bunches of grapes. At his, request, a vine grower sent him on November 
2 of the same year, nearly a thousand leaves of different vines affected by 
the disease, collected during the autumn. On submitting these leaves 
to a minute examination, the writer found a large number of perithecia on 
the mildew patches. This unusually rich formation of perithecia was due,, 
in his opinion, to the great variations of the climatic conditions in 1913 
(the summer being cool and wet and the autumn somewhat dry and warm). 
A description is given of the perithecia found in the mycelial covering of 
the lower surface of the leaves from the Badacsony vineyards. 

228 - Phyiophihora faberi on Cacao in San Tome and Prineipe (2), — Carvallo 
DAlmeeda, J. E., Boldin Ofkial de la Secrd-aria de Agriculiura, Comercio y Trabajo, 
Year JX, Vol. XVII, No. 3, pp. 213-216, Havana, 1914. 

Phytophthora faberi, known in San Tome and Principe under the 
name negro de la mazorca” (blackening of the fruit), is the cause of 
a very serious disease which attacks the cacao pods when they are in 
full growth, or already completely developed and about to ripen. 

This disease may be said to be prevalent in the plantations of the two 
islands throughout the year; it is, however, worse in the dampest districts 
which are subject to tMck fogs, and especially during the rainy season 
(September to May). The damage caused by this fungus is enormous, 
especially in the very damp districts of the south and in plantations where 
the trees are thickest. 

The remedies adopted against this PhytopMhom are spraying mixtuies 
with a copper base. In the-island of San Tome, experience has shown, 
that with applications of neutral Bordeaux mixture at 2 or at most 3 per 

(i) See also B, Mardi 1912, No. 575, (M) 

(3) See also B. Jan. 1911, No^ 31$; B. Dec. 1914, No. 1686 j B. Sept I9i3» No 1107, 

(M) ^ 
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cent, it is possible, and relatively easy — if not to cure the disease on the 
— at least to prevent the invasion of the parasite, or hinder its spread. 
Hence the necessity and advantage of preventive measures, which should 
be taken when the state of the atmosphere is such that the attacks 
of the parasite may be anticipated, or at the latest, as soon as the disease 
begins to manifest itself. 

To increase the adhesiveness of the mixture, which is easily removed 
from the cacao fruits by the frequent and very heavy rains, it is well to 
add a gelatinous substance. 

229 “ “ Apple Cracking ” and " Apple Branch Blister ” caused by Coniothecium 
chomaiosporum in South Africa. — van dez bijl, Paul a., in TU AgHcuU 
tural Journal of the Umon of South Africa, Vol. VID, No. i, pp. 64-67, figs. 1-6. 
Pretoria, July 1914. 

Attention was often drawn in 1913 and 1914 to the injury done 
by Comoiltecium chomaiosporum. The presence of this fungus on apples 
in South Africa and the fact that it causes apples to crack were first re- 
coided by I. B. Poee-Evans. 

On the branches, the disease shows as small dark specks usually 
aggregated together, or reddish brown irregularly raised blisters are the 
result. On the fruit, it causes russeting ", producing a hardening of the 
cells in the attacked region, so that when the apple swells, cracks are 
produced. 

l^aturally the fact of apples showing cracks does not necessarily imply 
the presence of the fungus, as they may be occasioned also by uneven 
growth of the fruit due to climatic conditions. 

The pruning back and destruction of badly diseased branches is 
advised as the best method of controlling this disease. Affected portions 
should not be left in the orchard, and should be burnt to lessen infection. 

Further, before the trees begin to bud, it is advisable to treat them with 
a purifying spray of i lb. of sulphate of copper in 25 gallons of water. 
After this treatment, the trees should be sprayed three times with Bordeaux 
mixture (4-4-50 formula) at the following periods: after the leaves have 
expanded and before the flower buds open; when the petals begin to drop 
and before the calyx lobes close; when the fruits are about the size of a wal¬ 
nut. 

The best methods of control are the removal of all infected material, 
pruning back of all seriously affected branches, together with a thorough 
cleansing spray in winter. 

230 - The Bacterium Microspira carcinopaeus, the Cause of a Canker on 
Oaks. — RJxJajiby, 'Rmt, in Comptes rendus hehdomadaires des stances de l*Acaddmie 
de$ Sciences, 1914, 2nd Half-Year, Vol. 159, No. 22, pp. 747-749, Paris, 1914. 

The writer has studied from the bacteriological point of view some 

proliferous tumours (of which the appearance is very different from that of' 
gaHs due to insects) observed on a young oak tree in the park of Versailles. 

Fragments of the largest tumour were placed in a broth medium; af¬ 
ter two days, the latter already contained very numerous motile vibtious^j' ^ 
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attributable to the species Microspira carcinopaeus ; these the writer was 
able to isolate as a pure culture. 

In order to determine whether this bacterium was the cause of the di¬ 
sease observed on oak. M. R^Oamey made a series of inoculations, not only 
on Quercm, but also on Tropaeolmn and Hedera. Perhaps on account of 
faulty technique, the results obtained were negative in the case of Qu^cus, 
but they were positive with Tropaeolum (i8 times out of 20) and Hedera 
(5 times out of 6). By this means, the writer obtained the formation of 
a primary tumour at the place of inoculation, and later, secondary tumours 
from the proliferation of the first in the axils of the leaves, and even on 
the leaves themselves (on Tropaeolum), The parasite is intracellular in 
the tumours and is represented there by very few individuals. 

Microspira carcinopaeus differs from Bacterium iumefaciens (i) in its 
shape, dimensions, the presence of a vibratile cilium and in its physio¬ 
logical reactions. The process of the formation of secondary tumours also 
differs in the two cases. 

231 - Plowrighiia. virgaltorum on Birches [Beiula spp.) in Great Britain.— 

IteSEE, G., in Royd Botamc Gardens, Kern, Bulletin of Miscellaneous InformUon, 

^0. 9, pp, 322-3*3, 5 figs. Eondon, 1914. 

In many parts of Scotland, birches [Betula spp.) are at the present time 
attacked to an unusual degree by Plowrighiia virgullorum (Fr.) Sacc. 

The disease, described by the writer under the name of ** black knot 
of birch, was already known in Finland, Sweden, Germany and Switzerland, 
and is also probably common in England. Examples of the ascomj^cete 
which produces it have been collected in Kent (atEltham) and in Yorkshire. 

The fungus attacks the twigs and branches of from i to 4 years of age, 
into which it penetrates by means of the lenticels. The first symptom of 
the disease is the withering of the leaves, which turn yellow; this is follow¬ 
ed by the death of the twig or branch. The affected organs are easily recog¬ 
nised by their knotty aspect, due to the agglomeration ot black tumours 
disposed in a longitudinal direction and bearing first the conidia and after¬ 
wards the perithecia of the parasite. 

The only method which can be advised for arresting the progress of 
the disease, is the removal of all affected branches. 


INJURIOUS INSECTS AND OTHER TOWER ANIMALS. 

mmmmB 232 - Ohsemtions on the Life-History of Bupalus pittiarius, — platnikofp, v., 
in Lesim Journal (Jottmal of Forestry), Year XEIV, No, 5, pp. 801-810. Fetro- 
gmd, 1914. 

The writer having set himself the task of studying the life-history of 
Bupdus piniarius, collected from beneath the snow, in November, 300 pupae 
which he believed to beloi]^ to this moth. From these the moths emerged 
in January, some proving to be Macaria litwaia* 


(Ed.) 


(1) See B, Feb, 1913, No. 185. 
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The moths lived about 15 days. The females deposited as many as 
185 eggs. The larvae hatched out in 10 days, when the average tempera¬ 
ture was 2$^ C. The number of moults was not definitely established, but 
28 out of 30 caterpillars moulted three times and only 2 four times. At 
a uniform temperature of about 20-21^ C. the life cycle of B, piniarius 
lasts about four months. 

The females are distinguished from the males by their brown colour 
and rectilinear flight. The males are endowed with greater sensibility ; 
they are the first to take flight, while the females allow themselves to be ap¬ 
proached much nearer. Immediately after emerging, the moths feel the 
necessity of climbing upon some support in order to let their wings expand 
and dry. For this reason, those which emerge on a flat surface are often 
bumble-winged and incapable of flight, and numbers of them are to be seen 
collected on the ground where it has been raked over below the trees. This 
operation forms an excellent method of control; experiments made in 
this direction have given most successul results. 

Pine needles are never wholly destroyed by these caterpillars ; they are 
gnawed laterally, but the veins are untouched; these gradually turn brown 
and fall. In addition to pine, B. piniarius also attacks spruce, juniper, and 
more rarely the cones of the spruce. 

Owing to its green colour, the caterpillar is well protected from ene¬ 
mies; but it has a considerable number: birds, larvae of Syxphids and Ela- 
terids, and Lydella nigriper] the larvae of the latter live in the intestines of 
the Bupalus caterpillar. 

233 - The Economic Importance of Woodlice, — Collinoe, Walter e., in The 
Journal of the Board of Agriculture^ Vol. XXI, No. 3, pp. 206-2x3, i plate, X/Dtidon, 
June 1914. 

From observations and information collected in the last few years, 
it appears that woodlice may become a source of very serious loss to horti¬ 
culturists and others, unless they are systematically destroyed. 

Life-history, — The eggs are laid early in the summer, and are re¬ 
tained by the female in a special pouch formed by a series of Overlapping 
plates on the second and three succeeding segments of the thorax. 
Woodlice pass the whole larval period in the egg. The period of incubation 
varies in different species. In Armadillidium vulgare I/inn., it lasts from 
36 to 93 days; the number of young in a brood is in this case from 29 to 79; 
they undergo several moults. A brood of PorcelUo scaber Eatr. contains from 
12 to 30 individuals; they also moult often, but their metamorphosis is 
more rapid than that of the former. In the case of Porcellionides pruinosus 
Brandt, reproduction and development are very rapid, much more so than 
in either Armadillidium or PorcelUo ; one pair produced four generations 
in 62 days. 

Habits and habitat, — Woodlice are only found where moisture exists, 
and usually occur in dark and damp situations near dwellings, such as 
cellars, outhouses, about walls, cisterns, water barrels, under boards, stone 
and rubbish. ^ They are generally plentiful in greenhouses and potting 
sheds. Rockeries are a favourite haunt. They also occur beneath the baife 
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of dead and deca3dng trees, and amongst decomposing vegetable matter 
or moss* 

They usually feed during the night* In winter many species seek 
shelter in potting sheds, outhouses, cold frames, etc.; Armadillium mlgme, 
on the other hand, remains at the roots of plants at a certain depth in 
the soil. 

Economic importance. — Of the 35 species of Oniscidae found in the 
British Isles, the writer briefly describes the following as being the most 
common and the most important from an economic standpoint: 

a) Trichoniscus roseus Koch., frequently the cause of considerable 
damage in greenhouses; in one case it partially ruined a fernery, in 
another a number of choice ferns were almost entirely eaten away, while 
in a third case orchids were attacked. 

b) Oniscus asellus Linn. — Numerous plants under glass are attacked 
by this species, which is a common pest in cold frames, potting sheds, 
flower-borders and vegetable gardens. It is frequently carried with the pots 
to the greenhouses, where it finds congenial surroundings. Theobauu 
records this species as doing much harm in hot-houses and to soft wall- 
fruit ; it also eats strawberry roots; the same observer reports it as de¬ 
vouring corks. 

c) PorcelUo scaber Latr. is very common in gardens; it has been recorded 
as damaging the bark of lime-trees and is often very destructive in orchid 
houses and ferneries and seems to have a partiality for nearly ripe wall-fruits. 
This species, together with P, Hiatus Brandt and P. pictus Brandt, has been 
recorded as doing damage in cold frames in the Channel Is. P. scaber also 
attacks potatoes and flower beds (a border of violas was destroyed by this 
species in early summer). 

d) P. pictus Brandt, which is often found with the preceding species, 
is not so common nor so abundant. 

e) P. laevis Latr. has been found damaging strawberry roots, and 
has been recorded as injuring cultivated mushrooms. 

f) Porcellionides pruinosus Brandt is often found in greenhouses; 
it has been recorded as damaging cotton, honeysuckle, various trees, let¬ 
tuces under glass and also potatoes. 

g) Armadillidium vulgare Linn, is recorded in the United States 
(where they are known as sow-bugs) as destructive to cotton, to numerous 
truck plants, date palms, cultivated mushrooms, rose-bushes and green¬ 
house plants* It has also been found on different trees and frequently 
catBes serious injury to flower, borders. It also attacks beans and po¬ 
tatoes ; beans axe attacked also by the allied species A. nosatum Bud^e- 
Lund*', 

Preventive and remedial measures. — There is no doubt that ‘neglect 
to dean out outhouses, potting sheds, etc., from time to time, has much 
to dp with the increase of woodlice; again, rubbish heaps are frequently 
left to afford admirable breeding places. . ,: v 

PinRcn; has found that sliced potatoes covered with a thin coating of, 
.Baris green or London purple are effective as bmts for woodlice ; the latter 
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compound proved the best repellent. Kerosene emulsion as a contact spray 
was fatal The writer has tried all the above and can confirm their efficacy. 

It has also been found that in a greenhouse sprinkling Paris green on 
the floor and covering it with damp boards was very effective. Dusting 
the soil with equal parts of Paris green and ground unslaked lime is also 
an excellent remedy. 

In gardens, the ground should be kept well broken up, free from clods, 
and well raked co prevent cracking; further, all accumulations of old boards 
and rubbish should be avoided. 

The straw around manure heaps should be raked together and burnt 
before the heaps are opened for use. In this way many hundieds of 
woodlice may be collected and destroyed. 

23^ - Phanuras benificiens and Telenomus saccharalis n. sp., Hymen- 
optera Parasitic in the Eggs of Insects Injurious to Sugarcane in Java. — 

Dodd, All^ P, in Canadian Entomologist, Vol. XLVI,No.S, pp 293-294 London, 1914, 
The writer has found the following two Protoctrupid Hymenoptera 
in a small collection of the egg parasites of insects injurious to sugarcane 
in Java: 

a) Phanurus benificiens Zehnter, reaied from the eggs of Diatraea 
sfriatalis Sn. and of another undetermined moth on sugarcane leaves; 
this insect had originally been described by Dr. Zehnter under the name 
of Cemphron benificiens. 

b) Telenomus sacckarahs, bred from eggs found on sugarcane 
leaves and belonging probably to a Pentatomid (Hemiptera-Heteroptera). 

235 - The Destruction of the Scale Insect Icerya purebasi by Poisoning its 
Host-Plant (Spartium Janceirm)* — Sanford, Eernando, in Science^ New 
Series, Vol XI, No. 1032, pp. 519-520. Lancaster, Pa., and Garrison, N. Y, 1914. 

A plant of Spanish broom [Spattium jufweum It.) about twelve years 
old, of which the stem had a diameter of some 4 inches, was seriously at¬ 
tacked for many years by leery a purchasi Mask, at Palo Alto (California). 
The TOter tried spraying the broom with various substances; he placed 
upon it the natural insect enemies of Icerya, he cut off all the branches at 
once and sprayed the stem many times in the hope of permanently freeing 
the plant from scales, but up to last winter all his efforts appeared fruitless. 

In February 1914, when the Spartium jmcenm was covered withscales, 
the writer rnade in its stem a hole about % iu. in diameter and about 3 in. 
in depth which he almost completely filled with crystals of cyanide of potas¬ 
sium and then stopped up. In two dajrs the scale insects began to fall 
from the plant and in a few more days all were dead. Others developed and 
attacked the plant, but these only remained a short time and the host plant 
was entirely freed from the parasites and again became very vigorous. 

^ At the same time, the writer made a similar hole in an old peach tree 
which seemed worn out, introducing a similar amount of cyanide of potas¬ 
sium. The tree regained its normal vigour and yielded a good crop of fruit. 
After having given some of the latter to chickens and a rabbit, which at^ 
them with impunity, Mr. Saneord tried some of the peacheshimself without 


aiEANS 

OF PREVENTION 
AND CONTROL 



INSECTS 
INJOStlOUS 
TO VASIOtlS 
CROPS 


318 insects injurious to various crops 


experiencing any bad results. Subsequently he introduced the same amoun 
of cyanide of potassium into an orange tree without observing any injurio 11 
efiects. 

From these experiments, it appears certain that it is possible, at least 
in the case of certain plants, to poison parasitic scale insects, and in general 
those insects which feed on the sap, without harming the plant. This method 
seems especially suitable for the destruction of many species of borers and 
of insects which are harboured beneath the bark of their hosts. 

23^ - The Influence of Cold Storage of Tropical Fruits upon the Eggs and Larvae 

of the Mediterranean Fruit-Fly {Ceraiiiis capiiata). — See above, No. 125. 

237 - The Red Slug of Tea (Netemsia cingala) in Ceylon. — Rutherpord, a.^ 

in The Tropical Agricultimst: Journal of the Ceylon Agricultural Society^ Vol. XEIII. 

No. 2, pp. 128-139. Colombo, 1914. 

, Hetemsia cingala (Lepidoptera, Zygaenidm), whose larva is known as 
the red slug of tea, is widely distributed in the tea gardens of Ceylon, where 
it periodically does much harm. The insect has been observed at Pera- 
deniya and many other places. Eggs of a parasitic Tachinid are often 
found on the larvae. 

238 - Insects Injurious to Dadap (Eryibrina sp.) in Ceylon. — Rutherford, a., in 

The Tropical AgncuUurist: ^Journal of 'the Ceylon Agricultural Society t Vol. XLIII, 

No. 2, pp. 129-134. Colombo, 1914. 

The writer enumerates the principal insects which are injurious to 
dadap {Erythrina sp.) in Ceylon. 

The larvae of the following Lepidoptera defoliate the trees : i) Tam- 
gafita dorsalis ^¥lk., recorded in November 1913 as present on specimens 
of Erythrma; these baling been pruned, the larvae destroyed the leaves 
of some hundreds of tea plants ; this insect has also been observed on Al- 
bizzia; 2) E^pferote geminaia Wlk., li\ing equally on Gramineae, tea, 
cotton, Hibiscus and Castilloa elastica; 3) E. fabia Cram. (?); 4) Orgyia 
postica Wlk., which also lives in Ceylon on Eucalyptus sp., Mucma prunens 
var. utilis, tea and Albizzia, 

These caterpillars can be controlled by spraying the leaves with lead 
arsenate. 

The larvae of Ter ostia nietictdosalis Guen., and those of another unde¬ 
termined moth, bore into the twigs; to destroy them the twigs must be 
cut oS where the galleries begin and collected and burnt. 

Lastly, the Pentatomid Cyclopelta siccifoUa Westw. sucks the sap of 
the twigs, but as this insect lives in colonies, it is easily destroyed. 

239 ~ The Ctaysanthemum Fly (Pbytomyza cbrysanthemi) in the Unitefl 

States.—S biudyan, M. T., in Mmachusefls Agriadtural Experiment Staiionf Bulletin 

No. 157, pp. 21-52, plates I-ni. Amlieist, Iite., 1914. 

Pkytomyza chrysarihemi Kowarz appears to be indigenous in America, 
where it is known as the chrysanthemum or marguerite leaf-miner or fly. 
It was recorded for the first time in the autumn of 1886, when it was found 
in a greenhouse near Glen Cove (New York). Since that date, the insect 
has been met with in many other localities. At present, its occurrence has 
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been recorded in the States of New Hampshire, Massachusetts, Connecticut. 
New York, Pennsylvania, Illinois, Wisconsin and Montana; it is no doubt 
to be found also in other States. 

It seems that this insect attacks only Compositae ] among the culti¬ 
vated representatives of this family, Chrysanthemum fmtescens and C. par- 
theniiim appear to be its favourite hosts. It also attacks species of Eupa- 
toriiim, Gazania, Eelianthus, Cineraria, Tanaoetum and Taraxacum as 
weU as Solidago nemoralis, Ambrosia artemisiifolia, Bidens frondosa, Dauous 
carota, Chrysanthemum leticathemum (and other related species besides those 
^iven above) and Antennaria plantaginifolia. It is a special enemy of 
greenhouse plants. 

The larvae mine in the leaves and feed on the mesophyll. On exa¬ 
mining the surface of the leaves, it is seen that the mines appear in the 
shape of irregular whitish lines, or of irregular patches, often occupying 
the whole surface and causing the withering of part or the whole of the leaf. 
The destructive activity of the insect hinders the flowering of the plant, 01 
reduces the noimal number of the blossoms or their size. Young plants 
may be killed in 0 relatively short space of time if they remain continually 
exposed to the attacks of the flies. The injuries it causes aie often ver^ 
great; in many cases it has been necessary to give up the commercial culti¬ 
vation of Chrysanthemum fmtescens and other Compositae, 

After having described the life cycle and habits of the insect, the writer 
draws attention to the fact that spiders living in greenhouses, especially 
Salticus senicus Clerk, >ser^'e greatly to reduce the number of the adult 
flies. No insect parasite of P. chrysanthemi appears to have been recorded. 

The latter can also be controlled by means of spraying with liquids 
with a nicotine base, such as black leaf 40 ”, “ Nico-Fumc ”, Nicoticide ” 
(i part of insecticide to 400-450 parts of water). The spraying should be 
efiected every ii or 12 days, or oftener if the temperature of the green¬ 
house is above that at which the plants {e, g. C. frutescens) are generally 
kept. The removal of the leaves attacked by the fly seems in the majority 
of cases to be of little use. 

2^0 - Stenoptycha pinicolana on Larches in the Valley of Aosta. — Savelli, m. , 

hi Cfomm AgHcola, Year XX, No 33, p. i fig. Turin, 1914, 

In July 1914, the larvae of the Tortricid Steganoptycha pinicola Zell. 
(= S, diniana Gr.) occurred in large numbers on the larches in the upper 
part of the valley of Aosta. 

In Italy, these insects were recorded for the first time as causing se¬ 
vere damage to larch woods at Argentera and Bersezio (prov. of Cuneo), 
in 1901. 

A detailed description of the larval, pupal and adult stages of this 
moth, based on abundant material received, is given. 

241 - Ephesiia eluteUa (?), injuring Earthnut Cake in France. — KEHStltTO, 
in BulMin des Stances de la SocidU naiiondle d*AgHculture de France^ 

Vol. I^XXIV, No. 9, pp. 864-866. Paris, 1914. 

1116 writer states that the larvae of microlepidoptera cause dajttage 
to stored earthnut cakes by drilling galleries in them. 
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The commonest species seems to be Ephestia elutella, which the writer 
recently recorded as injuring cocoa stored in warehouses at Bordeaux. 
The female moth lays its eggs on the surface of the cakes and the 
larvae, on emerging, penetrate into the interior. 

The longer the cakes are stored, naturally the more they are destroyed, 
for the larvae continue to increase in numbers. Thus, cakes which had 
been in the warehouse for lo or 12 months became absolutely hollow and 
crumbled to pieces when handled; in such cases cases the loss was consi¬ 
derable. 

The writer is of opinion that it would be possible to check the invasion 
of this insect by placing in the warehouses in spring receptacles (e. g. bowls, 
or simple earthen pots suspended near the cakes) containing a ferment¬ 
ing liquid consisting of molasses in water (10 per cent). As soon as the 
moths of the first brood emerge, after passing the whiter as pupae in their 
cocoons adhering to the internal walls of the warehouse or to any kind of 
uneven surface, or even to the cakes themselves, it would be easy to catch 
the greater number of the moths destined to produce the generations 
which succeed one another until the autumn. 


INJURIOUS VERTEBRATES. 


242 - The Muskrat (Fiber zibeihicas) and its Ravages in Bohemia. — 
Haebipel, O., in Die Umsckau , Year XVIII, No. 48, pp, 970-973, 3 figs. Frankfort- 
on-Maine and Leipzig, 1914. 

The writer reports that much destruction has already been wrought 
in Bohemia by an American rodent hitherto wholly unknown in Europe, 
Fiber zibethicm Cuv. (fam. Arvicolidae), popularly known as the muskrat 
or musquash. This animal has increased to an extrarodinary extent, and 
other parts of Austria and Central Europe are equally threatened. 

Eour pairs were imported eight years ago from Canada to Dobrisch ^ 
(Bohemia). The animals were set at liberty and very soon became accli¬ 
matised; the conditions of life being most favourable, they increased so 
enormously that it is calculated that there axe now more than two mil¬ 
lion individuals in Bohemia. 

The muskrats spread in a radial direction; in 1907 they had already 
reached the neighbourhood of Przibram; in 1910-I1 they were found in 
the immediate vicinity of Prague; in 1912-13 they reached Melnik, 
Raudnitz, Saatz, Wittingau and Erauenberg; recently, they have been 
reported from MoraAria and Saxony. 

In North America, F. zihethicm has a thick, glossy fur of a reddish- 
hrown colour and much prized. For a short time the fur of the rodents 
acclimatised in. Bohemia remained exactly similar to that of individuals 
living in America. Gradually however, the fur of the former deteriorated, 
becoming less thick and coarser, and at the same time losing its lustre, so 
that the tanners refuse the skin of the Bohemian muskrats. 
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While in America the muskrat generally pairs once a year (at the end 
of February or the beginning of March), and after a gestation period of 
about sis weeks the female gives birth usually to from 3 to 6 young, it 
is estimated that in Bohemia this animal mates at least three times a 
3^ear and litters of 9 or 10 young are by no means infrequent. It can 
thus be reckoned that a single pair produces annually about 40 individuals. 

In its native country F, zihethicus subsists chiefly on a vegetable diet 
(aquatic plants, the produce of fields and orchards), and only exception¬ 
ally eats small fish or the eggs of fish, but in Bohemia it has during the last 
few 3"ears become more and more carnivorous. 

The complaints as to the destruction caused by the muskrat in Bohemia 
increase every year. It tunnels in the steep banks of the fish-breeding 
ponds, thus, as has often been stated, causing the irremediable ruin of the 
most solid and oldest banks and exposing the country to the danger of 
inundation. Further, the railway embankments across lakes in Southern 
Bohemia are in danger of attack by this animal. 

F. zihethicus destroys a large number of fish and their eggs; it readil\^ 
eats crustaceans and molluscs and has recently been stated to attack and 
kill large game. 

The agriculturist is also not .spared; the omnivorous voracity of the 
muskrat causes it to ravage the crops ; in its burrowing it pulls up the roots 
of many plants, thus causing the death of the latter; further, this animal 
also eats cereals, especially wheat, both before and after the harvest. 

Seeing the large amount of damage F, zihethicus has done and the 
alarming rapidity of its increase, it is very desirable that the State should, 
without delay and by every means, organise the general and eflSicacious 
control of this rodent. 


Errattj&i. 

In B. Jan. X915, p. 17, the table shotild read follows: 


For lighting purposes 
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sulphuric ether. . , 
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various paints . . . 

241 

r 596 

^ ) 

) 

)> 

photographic films 
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lysoform. 
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Total . . . 

119 930 

2 263 714 


AlvFREDO Ruggeri, gerente responsabile. 
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INTRODUCTION. 


The present number of the Review contains as far as possible final 
^ures for the fertilizer production and trade in 1912 and 1913 together 
with provisional figures for 1914, according to the scheme outlined in 
the first number of the Review which was published in September 1914. 
Prices refer to the second half of 1914 and to forward deliveries for the 
beginning of 1915. 

Production. —Two new tables have been added to the number appearing 
regularly, i. e. one referring to the world’s production of natural guano 
and the other to the production of superphosphate in the different coimtries, 
while an estimate of the natural reserves of phosphates in the United States 
is also included in this particular number. The figures referring to natu¬ 
ral ^ano are the result of a first attempt to collect statistics in this con¬ 
nection and show how widespread is the production of guano ; those re¬ 
ferring to superphosphate are worked up from the data of R. and M. 
Rambert (see Institut Inteknationai, d’Agricitlttjkb, Prodtictum et 
consommation des engyais dans le-inonde, 1914) and of Th. Waage (see Dung- 
stoff-Erzeugung und -Verbrauch des Deutschen Reichs und der Welt, 
Der Saat-, Dunger- und Futtermarkt, XX, 1468-1469, 1914). 
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Owing to the present international situation it has been impossible 
to obtain figures relating" to the production of potash salts in Ger¬ 
many. Figures, however, are available for this number of the Review 
giving the production and exports of nitrate of potash in India, while those 
relating to the nitrate of soda trade have been treated rather more fully 
in view of the present rather special market conditions; each half-year of 
1914 is considered separately and an account is given of the general condition 
of the market at the end of 1914, as well as forecasts for European mar¬ 
kets for the first three months of 1915. 

Imports and Exports, — Other countries have been added to the list 
which send in returns of imports and exports; the new data come chiefly 
from colonies whose returns appear rather late and still only refer to xgiZy 
but they are nevertheless useful in connection with the consumption of 
fertilizers in the colonies. 

In other countries it has been possible to subdivide data appearing 
under a general heading and distribute them under the special headings. 

< Consumption, — Provisional figures are given for the consumption of 
fertilizers in the United States during the past season, and, following the 
plan adopted in the previous number of the Review, tables have been 
drawn up showing the actual consumption in Hungary, Norway, Nether¬ 
lands and Portugal. 

The world's consumption of sulphate of ammonia is given, together 
with exports from the United Kingdom. 

Prices, — The plan adopted in the first number of the Review with 
regard to prices has been followed with the addition of a table giving prices 
for sulphate of copper which is to form a regular contribution to this section 
of the Review. 

In order to show the condition of the market for nitrogenous fer¬ 
tilizers weekly prices for nitrate of soda at Liverpool and of sulphate of 
ammonia at Hull have been compared during the whole of 1914. 

Data for certain markets failed completely from August onwards on 
accomit of the international situation. 

Bibliography, —178 references are herewith given; these are taken 
from journals and publications received at the Institute during the 
second half of 1914; the literature referred to chronicles the advances 
made in connection with fertilizers and their use, and supplements, not 
only the section dealing with the subject in the Monthly Bulletin of 
Agricultural Intelligence, but also the Bulletin Ubliographique hebdomadaire 
published by the Institute. 
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WORLD’S PRODUCTION OP FERTILIZERS 
AND OF CHEMICAL SUBSTANCES FOR AGRICULTURAL USE 


Phosphatic Fertilizers. 


"Wored’s Production of Natural Phosphates. 


Country 

1912 

1913 

1914 

a) Phosphontes: 

United States of America. 

metric tons (i) 

3 231 636 

2 057 498 
377 601 
330 000 
159 512 
300 000 
203 100 
6995S 
60 000 
40 000 
20 362 
25 000 

6 198 ! 
7014 

3 892 
7879 

3 

metric tons 

3202636 i 

2 284 678 
438 601 
335 000 
152 4<>5 

metric tons 

1750000 

965 527 

h) 492 778 

c) 239 600 








(200 000) 
64 138 
90 000 




Ancauf (Palan Islands). 

(Tnamntu Island-*') - -., .. .. ^ - 

d) 60 000 

Tudie*' - - - - - - . - 



iRnssia... . . ....- 

25 000 

6 049 : 


South Australia. 


Prencli Ouiana . . - * t.. 


Spain . .. 



Japan.... 

(8000) 


Indochina., . .. - -. ,. 


b) Apatites, 

Sweden.. ...... 



Norway,.. \ ... 


i 


r!amria.^ . 

164 



Total. 



6 800 817 

(6 806 =»07) 



a) Estimated home consumption and exports Jan.-Nov. — 6) Exports, first quarter. — 
c) Exports, first half-year. — d) Production first half-year. 


The figures for the United States refer to amounts mined except in 1914; 
amounts sold were 3 146 573 m. tons in 1912 and 3 020 905 m. tons in 1913. 
phe figures for Tunis also refer to amounts mined, while amounts des- 
Tatched were i 923 007 m. tons in 1912 and i 984 880 m. tons in 1913. 


(£d.h 


(i) Metric ton = 0.9931 long ton. 
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The jSgures for Algeria on the other hand refer to exports and should be 
increased by the amount consumed internally for the manufacture of 
superphosphate, which is in part exported (see Part 2, table III, p. 337). 

The Bureau of Soils, United States Department of Agriculture, have 
communicated the following estimate of the natural reserves of phosphates 
in that country which revises and corrects the provisional figures issued 
previously (see Prod, et cmisom. des engrais chimiques, p. 69). 


II. — Reser\'Es of Natxjrae Phosphates in the United States. 


Products 

j 

Phosphates stated i» temais 
of high grade raaterkl 
{%. e. 75 per cent 
tricalcic phosphate) 

Utahy Idaho, Wyoming and Montana: 


HiafT* ... . ... *.. . .. 

! 2 *>^7 *500 000 

Otlier glades .... . .. ... 

7 612 500 000 

Florida : 

AH grades....... .. .. 

359 ^14 500 


Wash heap residues..... 

20 300 000 

Tennessee: 


Ail grades...... 

j 116801125 

South Carolina: 

1 

All glades. . . ......... 

10 150 000 

1 

1 

. I 

Arkansas: 

All grades.. .... 

! 20 300 000 

Kentucky: 

AU grades..... .... 

i 507 500 

Total. 

10 677 673 125 


In the table III all . figures obtained from direct source and 
relating to the production of superphosphate in 1912 and 1913 have been 
coll^ed. As these do not include data from aU producing countries the 
totaHing up of results to estimate the world's production has been post¬ 
poned tffl stlch time as the neces^ry additional data be obtained. 
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Til. — Production op Superphosphate in Dipperent Countries. 


Country. 


1912 


1913 


Ger2ii?.ny... 

Austria-Hungary .... 

Belgium. 

United States of America 

Spain. 

France. 

Great Britain and Ireland. 

Italy. 

Netherlands.. 

Portugal. 

Sweden. 


metric tons \ " meliic "tons 


I 718 400 1 

I SiS 700 

250 000 1 

265 000 

450 000 

450 coo 

3 248 000 

3 24S 000 

210 000 j 

j 225 000 

I 950 000 

1 I 920 000 

S40 000 

1 820 000 

I 019 266 
305 800 

110 000 

1 972 494 

^ 126 000 

1 

168^78 j 


The figures relating to the production of superphosphate may also be 
used to estimate the consumption of superphosphate in the different coun¬ 
tries except in the case of those countries which carry on a large export 
trade in that fertlizer. 


IV. — World's Production of Basic vSiag. 


Country. 

1912 

1 

1 



metric tons 

j 

metric tons 

Germany. 

France. 

Bdgitun.. 

United Blingdom.... 

I,tixem 5 urg .. 

Austria-Hungary.. 

Italv. ... , 


2 no 000 

679 000 

534 000 

400 000 

253 000 

92 000 

20 000 

(2 250 000) 
(700 000) 
j 655 000 

404 000 
j (250 000) 

* (100 000) 

1 20 000 

Russia.... 

16 000 

T/i 

1 

1 2i2 000 

Sweden ,..... 

16 821 

(25 000) 

Other countries. .. . 

*4 

{25 000) 




Total. 

4143 978 

(4453821) 
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V. — World’s Production of Natural Guano. 


Countries 

1912 

1913 

1914 


metric tons 

metric tons 

metric tons 

Peru: 

Exports.... 

38633 

33 672 

37 530 
36 S07 


Internal consumption. 





72305 

74 337 




Seychelles..... 

15763 

15 000 

9500 

6 000 




(15 000) 

(15 000) 

Madagascar and Dependencies...' 

Union of South Africa ..... 

t 

1 6 000 

4572 

New Caledonia (phospho-guano from Huon and 
Chesterfield Islands). . ^ - . 

3830 

1498 

1397 

i 1061 

i (ro 000) 

1 2100 

frPrman Smith Wpst Africa 


Mexico... 

i 


Dutch West Indies. 

Other countries .... 

1 

! (10 000) 

! 

I. 

Total. 

1 (136 354) 

i <107 437) 

i. 


I 


Potassic Fertilizers. 

The production of saltpetre in British India during 1912 was 14 797 
metric tons ; exports during 1912 and 1913 were as follows: 


VI. — Exports of sai^tpetrb from British India. 


1 

Importing countries j 

1 

X912 : 

1913 

i 

metric tons 

metric tons 

United Kingdom . .. 

I 931 

2 867 

Ceylon .. 

1851 

2 226 

China.. 

4 . *?IO 

4 ^93 

Mauritiui and Dependencies^.... 

I 751 

X941 

United States oi America.,... 

2 178 

2587 

opset (xmatiies .. *. 

790 

I 766 

. Total. 

13 011 

15 480 
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Nitrogenous Fertilizers. 

YIX. — General Movement of Chilean Nitrate. 


Iklovement 


Production.. . 

Export.. . . 

Consignments for consumption 
visible stocks fDec. . 


1912 

19^3 

metric tons 

, metric tons 

2586975 

2 773 459 

2 494 166 

2 739530 

2 530 645 

2556973 

I 620 

I 76s S67 


Owing to the exceptional state of the nitrate market caused by the Euro¬ 
pean war each half-3^ear of 1914 has been considered separately. More¬ 
over a more detailed review of the present condition of the international 
market has been reproduced from TJie Chemical Trade Journal and CJtemical 
Engineer (EXI, 69-70, January 25, 1915) as well as a forecast of the 
situation for the spring of 1915 published in Bradbury and Hirsch's Re¬ 
view of the Market for Sulphate of Ammonia, 1914. 


VIII. — General Movement of Nitrate of Soda, January-June. 


Movement 

1912 

1913 ! 

1914 


metric tons 

metric tons j 

metric tons 

PfoditcUon in Chile. ...,. 

I 238 561 

1384872 

1479 364 

SUpmenis to Europe and Egypt.. . 

750859 

814 870 

849 415 

Shipments to United States of America and 
other countries .... 

295 670 

423 692 

352 56S 

Ddi^^es in Europe ..... 

I 472 252 

I 344 230 

I 517974 

Germany... 

679 024 

598 756 

689 0S3 

France.... 

303 290 

276 760 1 

312434 

B^ium... ...... 

240 803 

1 226 274 

24X 718 

Netherlands... 

94 594 

1 91241 

no 64S 

United Kingdom. 

87 888 

i 83316 

82 198 

Deliveries in the United States: 

East coast.. 

219 466 

1 

325135 

274 333 

West coast.... 

30719 

34308 

22 356 

World deliveries ... 

I 771 986 

1742 521 

I 865 462 

Stocks cU the Chilean coast, end of June *.... 

629 949 

617757 

. 776 260 

Visible stocks in Europe, end of June ....... 1 

325 125 

426 740 : 

422 676 

In European ports..*. 

94492 

120910 

, 138 182 

On passage... .... 

230643 

305830 

2S4 493 
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IX. — General Movement of Nitrate of Soda, July to November. 


Movement. 

1912 

1913 

1914 


metric tons 

metric tons 

metric tons 

Pfodmiton in Chile: 

July. .. 

August. 

September.. i 

October. 

November.. j 

221 156 
224 155 
198 553 

232 505 
231 186 

243 723 
245 852 

207 840 
232 851 
224 848 

262 917 
222 287 
I3I 461 
X3I 870 
122 407 

Total... 

I 107 555 

I 155 II4 

870 942 

1 

i 

Exports, Jtily i-Nov. 30. 

Europe and Egypt: 

United Kingdom or Continent for orders ’ 

United Kingdom d. p.. ! 

Germany. 

Netberlands. 

Belgium .. 

Denmark........................... 

395 M 9 
21 570 
278 560 
57 659 

35403 

367 902 
23 266 
285 479 

52457 

61023 

144 994 
20 285 

34183 
14925 
12535 

10058 

18577 

France.. 

Austria-Hungary, .............. .... 

76470 

60308 

Spain... 

5766 1 
9310 1 

1. 

6794 

I 3139 


Italy...... 

Sweilpn _ .. ... 

II 62S 

1 X5 994 

(.. 

.... . . . 


Egypt. 

23 792 

, *0 o* * 

1 12 304 

j 23 468 

United States of America .. 

Other countries .. 

903 679 
195152 
44 096 

j 885 985 

I 201 647 

1 39 232 

i 306 ^47 

1 186930 

26 719 

Total. . . 

; 11^2 927 

1 X 126 S64 

j 

' 620 296 

j 

Visible stocks, October 31. 

Furope and Egypt (in port and afloat).. 
United States ( >’ » ) 

At Chilean coast... 

i 

632 705 
! 142 729 

1 660 295 

i 

1 

! 

! 7S7 3S9 i 

175 912 1 
i 663 X94 

1.. 

88 347 

I 067 4SO 

Total... 

1435 739 

! 1626495 ! 

I 155 827 

































^VOELD’S PRODUCTION OP PpRTIIJZESS 


331 


X. — Genebiae Condition of the Nitrate Market at the End of 1914. 


1913 

j 1914 ! 

Difference 

i 


metric tons 

metric tons 

metric tons 

Producnon .... . 

2 783 440 

1 

2 471 351 

i — 312 089 

1 

Exports: 

Europe and Egypt . 1 

United States. . . 

Other countries ... 

2 028 426 

633 404 

87 411 

I 240 085 

5417S7 

72 170 

— 788341 

— 91 617 

— 15 241 

Total. 

2 749 241 

I S54 042 

— 895199 

Deliveries for consumpUo/i: 

Europe to July 31. . 

United States to Dec. 31 . 

Other countries » . 

1444 423 
568 986 
87 411 

1 

I 607 163 j -i- 162 740 

487 703} — Si 2S3 

72 I70| —. 15 241 

Stocks at Chilean coast, Dec. 31. 

507 769 

"" ■ . 1 

I 109 2 I 9 i , ^ 

! 640771 

Stocks afloat j.* j ........... | 

.. „ . 

1 

I 


XI. — Condition of Nitrate Market in Europe and Egypt, 
End of 1914 - Aprie 19x5. 


1 

1 

1 

Stocks in Europe excluding Germany, Austria-Hungary 
tanrl of June.. 

1 1 

! 

1914 j 1915 

1 

metric tons ' 

j 

Si 284 
264 172 

50 S02 

J 

294 654 

! 390162 1 

1 - - - , 
684 816 

metric tons 

Stocks aJloat, end of June.. 


» for July delivery in Germany, Austria- 

Hungary and Belgium; to be deducted.. 

Shipments, Juiy-Dec..... 


Shipments, Jan.-ead of April. 

[ 6S4 S16 

j lOI 605 

786 421 
172 728 
406 419 

207 274 

1 75 1S7 

132 087 

Consumption in Europe excluding Germany, Austria- 
Hungary and Belgium, Jtily-Dec.; to be deducted 
Idem, Jan.-April; idem ,,. .. 

172 728 

Amounts lost at sea, sheltered in neuttal ports and 
seized as contraband; to be deducted. 


Amounts available, end of April... 


... _ . - . . ... 
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WORI^d'S production of FERTIUZERS 


XII. — World’s Production of Sulphate of Ammonia. 


Country 

191S 

1913 

1914 


metric tons 

metric tons 

metric tons 

Oermaay . . . 

492 000 

549 000 

Cn 

0 

0 

0 

0 

United Kingdom. 

394 226 

438 932 

427 756 

United States ,. , . . 

149 700 

176 900 

166 014 

France ... . 

69 100 

75 400 


Belgium. . . 

43 7^0 

48 600 


Austria-Hungary . . . . 

35 500 

39 000 


Italy ... j 

ir 100 

15 000 1 


Spain .. 

12 000 

15 000 j 


Netherlands ..... 

6000 

6000 

0 

0 

0 

0 

0 

Russia .. 

4000 

1 8qoo / 

Japan .. 

7300 

1 8000 I 


Australia .. 

3 000 

' 3 000 1 


Denmark ... 

2 400 

I 2 800 


Sweden . .. 

Other countries . 

I 400 
. (25 000) 

1 1400 

i (25 000) ^ 

1 

Total . 

: 1256 426 

1 r 412 032 

(1 293 770) 


The figures for the United Edngdom refer to the total amount of am¬ 
monia produced stated as sulphate; according to the Board of Trade the 
sulphate of ammonia actually produced would only be a little over 84.34 per 
cent of these figures. The amount of ammonia produced in Italy in the 
first half-year of 1914 refers only to sulphate formed by the conversion of 
calcium cyanamide. 

During the second half of 1914, the production of sulphate of ammonia 
decreased owing to the fact that a certain number of coke ovens ceasdif 
working. But there is every reason to believe that in the course of 1915 
the production will not only become normal again but even increase 
considerably, as over and above coke ovens as a source of the fertiliser, 
the substance will be produced S5mthetically and also from peat. 

In Italy as much as 5 300 m. tons of sulphate of ammonia was prod¬ 
uced from calcium cyanamide at CoHestatte (Temi) in 1914, while at Codi- 
goro and Orentano it has been estimated tW over 6 000 m. tons were 
prodttced from peat by the Mond-Frahk-Caro process. 
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XIII. — World’s Production of Calcium Cyanamcde. 


! 

j 

Country. j 

j 

19x2 

1913 

1914 


metric tons 

metric tons 

metric tons 


22 000 

24 000 

(36 000) 

Austria-Hungary.. 

5000 

(7 500) 

{24 000) 

United States... .... 

(14 000) 

31 000 

(64 000) 

France.. • • 

(7 500) 

(7 500) 

(7 500) 

Italy ....... 

10 304 

14 9S2 

22 500 

Japan... | 

5199 

(7 500) 

(7 500) 

Norway ... ^ 

13 892 

22 III i 

(23 500) 

Sweden. 

6043 

17 000 

(17 000) 

Switzerland... 

(7 500) 

(7 500) 

(7 500) 

Total.... 

(91438) 

(139 093) 

(209 500) 


Figures in brackets represent the productive capacity of the factories: 
the others represent the actual production. 


XIV. — Movement op Norweglan Nitrate op I/IME- 



1 j 

1912 j 

1 

1913 

1 

1914 


metric tons 

1 metric tons 

1 metric tons 

Estimated production. .... „ 1 


70 000 

70 171 

(5 000) 

a ) 35 000 

b) 65 322 
(5 000) 

Exports.. 1 

Consimptioa in* Norway.. 

51 701 

5 000 


(a) First half year. — (6) Ja!i.-Oct 


While the production and consequently the use of calcium cyanamide 
developed considerably in the United States in 1914, a diminution will 
certainly be recorded during the current year owing to the state of the cot¬ 
ton market. On the other hand new cyanide works are projected for Ger¬ 
many during 1915, on such a scale, that if they are carried through the 
increased production of cyanamide wUl compensate for the lack of imports 
of sodium nitrate in that country. ^ 
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Other Chemical Products for Agricultural Use. 

XV. — World’s Production of Crudp Sudfhur. 


I 

Country 

1912 

1913 

1914 


metric tons 

1 

metric tons 

metric tons 

Sicily.. .j 

1 356 531 i 

( 1 

10 000 1 

345 349 

10 000 

334978 
(lO 000) 

Other Italian regions ..j 

1 

37 497 j 

38 722 

{37 00°) 

1 

Italy. (total)' 

404 028 

394 071 

38197S 

United States.... 1 

30B 328 

316 575 ! 

381 018 

Japan.. . 

1 54 256 

49 131 

{50 000) 

Other countries.. 

(50 000) 

(50 000) 

(50 000) 

Total. 

816 612 

809 777 

862 996 


According to information from the Consorzio solfifero siciliano 
the production in Sicily is made up of the amounts conveyed to exporting 
ports together with the internal consumption, which is estimated as lo ooo 
metric tons. 


X.Y 1 . — World’s Production of Sulphate of Copper. 


I 

j 

Country 

1 

1912 

! 

1913 1 I9H 

; i 

United Kingdom. 

Italy... 

metric tons 

1 85500 

5 ® 3*2 

17 908 

26 000 

15 200 

5942 

1 I 000 

metric tons 

76 843 

44 970 

24 643 

26 000 

15 4<><> 

5 682 

I 000 

1 metric tons 

68 973 

United States.... 


France.^. ..... 


Anstda'Htm^ry.. 


Germany , r-. *** 


Other cotmtries (Sweden, Pern, etc.) . 

Total,.,,. 


203 862 

194 538 : 

. 


























inteenationai, trade in fertieizers 


335 


INTERNATIONAI. TRADE IN EERTIDIZERS 
AND CHEMICAD PRODUCTS FOR AGRICUDTURAD USE. 

The same plan has been followed as in the first number of the Re¬ 
view. The fiscal year in New Zealand and Ceylon ending on March 31, 
the figures for the year ending in March 1913 and 1914 are given under 
1912 and 1913 respectively. 


Exports 

-* 1912 

1913 

1914 

metric tons 

7032 
138 725 

^ 4 . 000 

metric tons 

6885 

metiic tons 

a) 732 




22 916 

18158 

a) 10 988 


Phosphatic Manures. 

I. — Import and Export op Naturai, Phoshates. 

i 1 

Imports I Exports 

^ ^- 1 -^ 

1912 I 1913 j 1914 j-» 1912 I 1913 

; metric tons i metric tons i metric tons i metric tons i metric tons 


Geimany. I 902824! 92S 798 <?) 420165 

German New ^ Nanru'.|. 

Guinea ( Palau!.j. 

Austria-Hungary- j 175 831 1 212003 a) 128180 

Bdgium.I 244 22i| 244 765 a) 113 668 

Denmark. 45 7 ioj 55 875 a) 31 077! 

P)gypt. 1. i. 

Spain ,. . .... 17S 1S3I 254 463 6) 163 921 

United States... . |. 

Prance. 9078451 9346796) 647769 

Algeria. j .. 

French Establishments ^ ' 

in Oceania. ...... |. 

French Guiana. I .... 

Indo-Cihina.| . 

Tunis. .... 

Great Britain..) ^ ^ i ^ " 

.i 528591 547 640 j 564521 

Australia. 99 757; 162 599;..... 

Canada.fr. 125 090, 84 065 e) 85 972 

Union of South Africa. 691. 

Straits Settlements. 

. 466144 529776 513 99S 

Japan. 286 9S4 333 916 6) 274 530 

Netherlands. 60 161 84 048 

*. 4743S 535S06) 20328 

. Si 574! 123250/) 65503 

Switzerland. 17821! 18 88*; a) 


I 225 824 
22 062 
377 601 

38 488 . 
7014. 
27 . 
I 910 198 . 


I 388 362 c) 965 527 
21 128 6) 9 814 

438 601 a) 239 690 


d) 492 778 
J 2 646 


529776 513998 

3339166) 274530 . 

84 048 . _____ 

53 580 6) 20 328 . 

123250/) 65503. 

18 885 a) 9 130 


^59 467 
I 285 


4171 8 569 

I 650.. 


a) First laalf-year. 
Oct. — /) Jan.-Sep. 


6) Jan.-Oct. — c) Jan.-Nov. — d) First quarter. — d) April* 
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INTERlSrATIONAI, TRADE IN FERTIEIZERS 


n. — Imports and Exports of Basic Stag. 


Countiy 


Impofts 


1912 


1913 


1914 . 


Exports. 


19 x 2 


1913 


I 


f 


i 


1914 


Germany 
Austria-Hungary. 

Belgium. 

Denmark 

France. 

Great Britain. 

Ireland. 

Canada..fr. 

New Zealand. 

tJnion of South Africa, 

Italy. 

Japan. 

Norway. 

Netherlands. 

Portugal 
Russia .... 

Sweden.... 
Switzerland 


metric tons j metric tons | metric tons 

441 069 a ) 234 081 
212 ySSj^) no 153I 
144 553!®) 76 248 


metric tons! metric tons 


8957 

41 010 


7123 
29 204 


50102! 5195I; I6S38 


478 9931 
20 4561 


40 257- 
339 968' 


4 59 360] 


23 224 


663 024 
3607 
550 841 


713 878 
2 007 
685 907^ 


metric tons 


ja) 307 106 
950 
:«) 335016 


I 

248,840; 246 27r&) 234749 

I ! 

159 689! 167 742 134 808 


14 



330 4^71 
30 837! 

541 ^ 

119 257 

17 

34 492 33 Sog 

438113;.! 154 4S3 

1 

70000!... 

186 410! 

19 243! 

55 793 


d) 116529 
ii) 13629 
\ a ) 14 319! 


1031. 


197 854 


First half-year. — b) Jati.-Oct. — c) April-Oct. — d) Jan.-Sep, 


In 1912 and 1913 the figures for Prance are those given under the head¬ 
ing of machefer'' in the returns; when ground, the same material 
was entered under the heading engrais chimique till the end of 1913 
so that the figures for 1912 and 1913 only refer to a portion of the trade in 
slag. In 1914 the new returns for slag are added to those ofmachefer 
In Spain basic slag is returned under the same heading as superphosphate; 
the figures are given in table III. 
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III. — ISIEORTS AND EXPORTS OF SUPERPHOSPHATE. 


Imports 


EJsports 


Country 


1912 


1913 


1914 


1912 


1913 


1914 


: metric tons [ metric tons I metric tons 


Germany.j 399 

Anstria-Himgary_i 79 53 i 

Belgium.S 378021 

Denmark.j 102 135 1 

i ! 

Egypt.j II 459 1 

Spain.i 161047! 

France.! S9059I 

Guadeionpe and Dep. 1 12 198 j 

i 

3ilartiniqne.^ 3 i ^5 

Tunis. I . 

Algeria. j 28 183 

Great-Britain- 

Ireland. 

Australia.! 49150 

Canada.| S78 

New Zealand .I 33 493 

Cnion of South Africa 1 ... 


Japan,. *.. 
Mexico. -... 
Norway..., 
Netherlands 
Portugal,.. 


I 


254 


8543 
295 613 


Sweden. 


188 2441 
9815 


53 i 93 j<*) 29225 
75 224 ;a) 43 993 
28 012 la) 31435 

I 

iioi55fl) 125 713 

13 14S. 

149 602.6) 97 571 
100 822 6) 57 6901 


metric tons 

271 349 
5 354 
314 713 


169 617 


.j^) 770 

18 i64{a) I 284 


27 138 

966 
42 249 
37 207 

977 
6o| 
4283 
270378 
20 000 
196 870 
3260! 


4 


530: 


3 329 
90314 

9265 


4 9133 


6) 118325 


25705 


346 186 

57807 


metric tons metric tons 

282 653 a) 192 145 
3 748 ja) I 971 
318 922 la) 171 390 


145 236 


8 006 
64 496 

11855 


16885 


352 S49 


36 037 


6) loi 297 


i^) 3 

67 III 


e) 36 888 


a) First half-year. — h) Jan.-Oct. — c) First quarter. — d) April-oct. — e) Jan.-Sep. 


^ In many countries, such as Italy and certain colonies, where the use of 
fertilizers is still very limited, superphosphate is included under the general 
heading of chemical fertilizers'' in the returns and therefore does not 
appear in the above table. . . 

The figures for Spain include basic slag. 
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INTERNATIONA.!, TRADE IN EERTn,IZERS 


IV. —' Imports and Exports of Naturae and Artificiae Guano. 


Country 


Imporfe 


1912 


1913 


1914 


EJsports 


1912 


1913 


1914 


metric tons '* metric tons ; metric tons | metric tons 


metric tons 


Germany.. 


■f 


Argentine Republic. -. 

Belgium. 

Chile. .. 

Spain. 

United States. 

France,..... 

Algeria. 

Guadaionpe and Dep. 
I^Iadagascar and Dep.j 

Martinique.. 

New Caled. and Dep. 
French Somali Coast. 

Great Britain.' 

Ireland.^ 

Australia.. -. j 

Canada.. 

British India. 

New Zealand. 

Union of South Africa | 

Ceylon.. 

Seychelles. 

Falkland.francsj 

Newfoundland. 

Italy. 

Japan.. 

Norway.. 

Netherlands. 

Russia. 

Sweden.. 

Switzerland.. 


28 659; 
i3 509! 


35 299j«) 14 283 

26 62o;a) 4 886 


15 i66{ 
509 j 

2 486j 

19 467! 

311! 

2 512! 
662: 


‘ "-1.1 

495411®) 110991 

.,i. 

I 781 jc) 2 382 

19411!^ 22945 

I 37^!^) 2 492 


844' 136I 

6 140! 5 691 

24 0781 28 630 

31 697j 29 446 


metric tons 

а) 182 

!«) 3 138 

б) 12 427 
a) 14 979 


i. 

1 ; 



1. 

i 


00 

0 

3x7 

c) 224 





9 5001 


2 * 45 : 
64''.. 

14 341, 

! 

27 528j 


.:.I 

I i 

25 957: 39 9I5I- 


38301 

62 


I 3621 


25 


I 896; 3 289i^) I 325 

1 

93 ! 74!. 

25 435^ 22 448:. 


3 i 8 j. 


21 752 


3 7201, 

i 


195 
5 171 


in; 


317 


16 545 


X 5 763!.. 

76421! 6032881. 

479i.i. 


146 

3093!^) 2102}. 


13 Sgoj 22 317 .. 
X 310; 64 

1S7; 640 .. 

j i 

IX2| 72.®) 


106931 I 3 063ic] 
11046] 10968 


1021. 


454 


731 ^ 


664 


9199 


a) First half-year.— b) Janl-Aug. — c) Jan.-OcL — d) Jan.-Nov. — e) April-Oct. 
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V. — Imports and Exports of Bones and Bone Manures. 


Imports 


lExports 


Country 


19XS 


1913 


metric tons I metric tons 


Germany. 




16 343 
36 842 


Argentine Republic... 

Austria-Hungary . -.. 
Belgium. 


Brasil. 


13 336 
41 656 


24 481 

30 845 


13 731 

a) II 035 


7 o8o| 

45 509 


a) 4 138 
\a) 21 iioi 


.Chile. 

China.. 

Denmark. 

Turkey. 

Egypt. 

Spain. . .. 

United States. 

France. 


120 

28 


.! 34703 

\ 38095 


Algeria. 

Indo-China. 

Madagascar and Dep, 

Tunis. 

Great Britain and ... 

Ireland . 

Australia. 




892] 


Canada . 

British India. 

New Zealand. 

Union of South Africa! 

Ceylon,.. 

Greece. 

Italy. 

Japan. 

Norway. 

Netherlands . 

Russia.. 

Ser^^ia. 

Sweden. 

Switzerland. 


Uruguay . 


41 862' 

445 
I 204 

3839! 

521 
10 100 


67501 


4193 

39 302 


35 173 

36 7681 
2 627 


d) 35 961 
c ) 32 no 
c ) 382! 


41 336 | 

779| 
2 207! 
38901 
243 
7358! 
42761 


5630 
47 894 


3879 

668 

78 i 
4 475 


7045 

2527 


1914 


1913 


1914 


metric tons 1 metric tons | metric tons | metric tons 


143 


78701 
28 925 

30 451 

1427 
10 193 
16365 


1730! 
38 | 
29 976 
34 
4 794 
4310] 
2 241 


10 962 
977 
1.656! 

X i66| 

X05 

27 

862 


349591 


’) 5381 

.) 2 935 


2953 

c) 16 428 

«) 745 


2771 


6378 

9 


III 9901 


300; 

36301 


863 
8 ogoi 

6454 

36 774 

478^ 

283 

733 

4527' 

' 5 755 ] 


651 ja) 3219 
32 474'®) 19 335 


30 716 

895 

9582 
22 7481^) 

U) 

.«) 


b ) 16961 


a) 


33 682 


3 747 

2651 


13 486j 
499 

X774I 


4384 

3311 


107 105 


255 

7 028 


I 2171 
12 033I 

7273 
32 450 

459 


I 500 

7045 


1957 

18 844 
X653 
2730 


I 729 


II 842 
520 

I 122 


2 266 


e ) 42 256 


4585 


c ) 2 768 
c ) 25 586 

277 


6 X 5 


a ) FIret half-year. — 6) Jan.-Aug. — c ) Jaii.-OcL — d ) Jaa.-Nov. e ) April-Oct. 


Where two sets of figures ate given for any country, the first set refer 
to raw bones and the second to treated bones, such as bone floxtr, bone ash, 
calcined bones. 
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niTERNATIONAX TRADE IN PERTDuIZERS 


Potassic Fertilizers. 

Imports and Exports op Potash Salts. 


Germany 


Anstria-Himgaxy 


Chile . .. 
Penmark 
Egypt... 


United States 


44 
46 
97 721 

13 


218 751 


Gnaddotipe and Pep. ] 


Martinique . 


United Kingdom. frs. 1 15 < 
Ireland.^ 


Imports 

Fsports 

I 1913 1 1914 

1913 

1913 

1914 

metric tons | metdcAons 

. “). 

44 j^) 52 

iS'a) 30 

no 069'^!) 54 330 

igla) 6 

5 2i6ja) I 889 

metric tons 

^ 300 459 

133 358 
393 320 
1572 
800 

S55 

metric tons metric tons 

I 676 156 a) 727 042 
133 358 a) 50 061 

393320 a) 159 34S 

I 774 a) I 155 
1474fa) 845 

I 3i7|a) 697 

.1. 

24 667ja) 6941 

1 


. . . !. 

. 1 * 

600 168 jft) 500 465 
40 172 1&) 34 607 

217 191 b) 162 970 
11284 c) 11582 

i 46 137 c) 30 317 

........ 

i 620 

271 

708 

134 

. 

c) 521 

c) 79 













1 




j 




‘15 895 384 12 136 790 
: 17781'. 

2 366 020 

3 302 995 

2 901 924 


New Zealand. 1 

Union of South Africa! 


Maurit’‘tis 
Greece,, ., 


It^y. 

Japan .. 

Mexico 

Norway. 

Netherlands . 
Putch Indies., 
Portugal, ..., 


14 112- , 
123784!. 

27 304;. 

3 3791 
276! 
13466 

S153 

Si . 


I 173!.. 
i8oj^) 

69571^) 
4619;. . 

I 8 I 2 [ .. 


258 e*) 
67 .. 

9 454 
7061 


Sweden...,, 
Switzorland , 


21 304 
154 656 

75 236 
13. 
3 0751 

262! 
3^2371 
S3 082! 
,60441 
83 776! 
15 006i 

1,5721 


10 ^E> 
81 

21 084 
214065 .. 
105 I 93 m. 


44 021!. 
7 o 6 g\. 


2 i86i<*) 
539 |^) 

I 400 !fl!) 
76 972 |e) 

3 Wle) 
So 253!^ 
1324 i!o) 

I 572 o) 


I 500 
250 
600 
51566 

4 III 

54 374 
8253 

S02 


a) First half-year. — b} Jan.-Nov. — c) Jan.-Oct. — 4 ) Ja3i.-S€p. — e) April.-Oct. 
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Whereare more than one set of figures for one country, the first 
refers to suhstances designated as «potash manure salts », the second to 
substances designated as «sulphate of potash)), and the third to sub¬ 
stances designated as «muriate of potash)), except in the case of France 
and her colonies, Italy and Mexico when the first figures refer to sulphate 
and the second to muriate of potash, and in the case of Holland where 
the second set of figures refers to various concentrated salts. 

VII. — Imports and Exports of Other Potash Manures 


Country 


imports 


jtvxporxs 


1912 


I 


1913 


1914 


1912 


1913 


1914 


1 metric tons | metric tons 


metric tons [ metric tons 


Getmany. 

Chile. 

CTiina 

United States - 


Fiance . 


1 


Guadeloupe and Dep.j 

Indo China. 

^ladagascar and Dep. 

Martinique.. 

Great Britain and Ire¬ 
land . 


Canada.Xbarrels)^ 

British India. 

Ceylon. 

3i'J[auritius and Dep.. 

Greece... 

Italy. 

Japan. 


Norway 


Netherlands.. 

Serbia. 

Sweden,,.,, 


597 I 
86 i 
3S86 i 
3318 j 
53 i 

1293 1 

186 I 
77 
3 

289 

II 034 
840 


3 

2 115 
2 147 
2576 
461 


418 


4312 

352 


402 


a) 276 


3623 
4 480 

71 

3 597 


\b) I on 
c) 291 
c) I 445 


12 085 
93S 


. 10659 
\d) 500 


27 


2 083 
2 684 
458 
10 
522 


\a) • 918 

249 
c) 452 
c) 136 


6 721 


P) 5 931 


14450 


metric tons 
16 058 


metric tons 

W 7551 


952 

3719 


709 

1586 


1936 


I 723 


55 
15 076 


43 

13 6r8 


1784 
32844 
7 000 
7407 


2 521 
32 796 

53047 

6243 


484 

1559 


I 042 


309 

6585 


c) IS15 
|c) 18623 

c) 6 492 
6) 5 922 


34643 37655 k) 15252 


a) First half-year. — b) Jan.-Nov. ■— c) Jan.-Oct. — d) April-Oct. — e) Jan.-Sep. 


The product referred to in this table is nitrate of potash except in the 
fi;llcwing cases: 

I. The second set of figures for France, which refer to beet 
potash. 


2. The second set of 

3* fJ »t 

4. The third „ 

5- The fourth „ 

6. The single ,, 


figures for Canada which refer to wood ashes, 

„ „ Norway „ „ kelp ash, 

„ felspar, 

„ ,, „ „ ground felspar 

„ „ Sweden „ „ felspar, 
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Nitrogenous Manures. - ' 

VIII. — Imports and Exports op Nitrate op Soda. 


1912 I 1913 j 1914 1912 I 1913 1914 

I metric tons 1 metric tons 1 metric tons ' metric tons i metric tons 1 metric tons 


Germany.| 812898 774 2981 a) 589854 27431. 27 557 i?) 23324 

Argentine Republic .. | 373 649. i . 

Austria-Hungary-1 9283 93025^1) 62733 403; 3^3^) 

Belgium.’ 235382 304 I36'a() 1645981 122668I 13 999S8 195 

I * i 

Brazil......I .j^s) i2 07ij. 

Chile.. j.I. }. 2498529 2738339.*..,. 

Costa-Rica. 1 . j 4!.... *. 


Denmark. 36402 ; 35 024} a) 4^^771 .|... 

Equator. ..!.■«) 3'.|.’. 

Egypt. 56047! 564741. !••' ... 

Spain. 46715; 35 557 j>) 35 26Sj. j . 

ITnited States. 444 134 1 63587610) 519 325 {.'. 

France.. 353 776| 322 115'd) 282526, 10233, 526816) 2024 

Indo-China.... 33I...'. i . j . 

Madagascar and Dep. ij.' .j ...j.- 

Martinique. i 844... • • ..|. 

Tunis. 10..j.j . 

United Kingdom . 125557 143 iSi; 174669I..|. 

Australia. 3224 3 393 i.. 2811 5l6|. 


39 7141 36 ^ o 6 , d ) 7 340* 


Union of South iVfrica. 66.{.;. 1 .. 

»Ceylon. 278.|... • • • i. 

Mauritius. 373 539 ®) 10^.. ... 

Italy.. 54634 67418 59850 27, 50 179 

Japan,. 85271 1124056) 24317. 1 .. 

Norway.. 1130 1337 &) 780 184! 8116) 716 

Netherlands .. 204 169 202 928 c) 149 160 129 763 1 121 096 c) in 548 

' 1 

Portugal ... I 50oj .1.1. 

Russia.. 51 6x5 43 359 j^) 4 ® 634I ... |. 


Switzerland. 


35^07 33892U) 33835 

3162 3 328U) 1896 


29 U) 291 


a) First half-y^.—6) jan.-Oct. — c) Jan.-Oct — d) April-Oct.— e) Jan.-Sep, 
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IX. — Imports akd Exports op Sulphate op Ammokia. 


Country 

1 

i 

Imports 




Exports 



1 ^912 1 


1914 

1912 

1913 


1911 


, metric tons i 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany. 

..; 23 098^ 

34627 

a) 

22 528 

57267' 

75 B68 

a) 

74723 

Austria-Hungary .. 

..j 21, 

56 

a) 

28 

20 8i8j 

1 

M 

CO 

a) 

20 210 

Belgium. 

.. ' 20 062! 

24199 

a) 

22 976 

1 17886, 

41382 

a) 

17239 

Denmark. 

• • i 24 

221 

a) 

645 

2415 

2 329 a) 

983 


Egypt. 

United States. 

France 
Martinique . 

Great Britain. 

Ireland. 

Australia. 

Canada. 

Union of Soutli Africa j. 
Barbadoes 
Ceylon 
Mauritius 
Italy. 

Japan. 

Mexico.I 

Norway. 

Netherlands , 

Dutch Indies.fr.j2i < 

Portugal. 

Servia. 

Sweden. 



I 650 



. 


-J--- 

22 9951 “=) 6 783 

1976 

I I5I 

c) 981 

"i 

289 512 

3718 

328 223 

2340 

318914 

.i. 

1 

792. 

562 











. 




c qtQ 

«) 1468 

13 no 
c) 44952 
a) 19 


!.. 


21669 
26938 

63 

4 

t 

55 

8 




X 75 

31 317 

138 
18 702 

c) 188 

31 177 

18 915 45^ 

2500 

36 

1 








«) 52 

. . . . 


. 


41 

1. 

254 



a) First half-year. — 6) Jan.-Nov. — c) Jan.-Oct. — d) April-Oct. 


For details of es:ports from Great Britain see page 370. It is practi¬ 
cally certain that a considerable amount of sulphate of ammonia is export¬ 
ed from Southern Russia, but this fact does not appear from the official 
statistics. The tendency to increase exports from Germany and Austria- 
Hungary should be noted. 
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X. — Imports and Exports op Synthetic Nitrogenous Eertieizers. 


Country 


Imports 


! 

Espoits 


1912 

1913 

* 

1914 1 

1 

1 

1912 j 1913 

1914 


metric tons 

metric tons 

metric tons | 

1 

metric tons ! metric tons 

metric tons 

Germany. 

1 

44 612 

54 378 

a) 

31 03S 

8 134 30 466 

a) 22 440 

Denmark... 

412 

5 066 1 

a) 

5675 

i 



Egypt. 

United States. .. 

France. 

AJgeria.. 

Canada . 

New Zealand . .. 

JVIaiirititis. 

Mexico ... 


Norway . 

Portugal. 
Russia .. 


Sweden. 


72Sj 

2339 

3 i6oi 
766 

737 
148 

437 


971 


2243 

8 

1761 


10 010 
I 091 
I 167 
136 
282 


i) 3 ^09! 
a) 458: 

c) 672 


2 000 
2 326 


24 

62 


789 


lOOj 

2 


.! 


42701 
51 701 

13 892 
2 000 


6 ) 13^0! 


839!^) 


330 


78071&) 9518 

70 I7iji 
22 11211 


b) 65 222 
b) 13 081 


40581 


16930 


a) First half-year. — b) Jan.-Oct. — c) April,-Oct. 


The first, second and third sets of figures for Norway and Sweden 
refer to nitrate of ammonia, nitrate of lime and calcium cyanamide respec¬ 
tively. Exports of nitrate of lime from Norway continue to increase 
as do those of calcium cyanamide from Sweden and those of both manures 
from Germany; since the outbreak of the European war, Germany has 
ceased to export these fertilizers, and has imported chiefly nitrate of lime 
from Norway. 

ta many returns synthetic nitrogenous fertilizers are not given under 
a separate heading and therefore cannot be included in table X; such is 
the case in Italy from whence an appreciable amount of calcium cyanamide 
is exported. Imports of synthetic nitrogenous fertilizers occur in Russia 
and Denmark and in smaller quantities in New Zealand, calcium cyanamide 
is imported into Portugal and nitrate of lime into the United States and 
Mauritius. > 
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XT. _ Exports and Imports of Organic Nitrogenous Fertilizers. 


Tmpoits 


Country 


1913 


, metric tons i metric tons 


Germany. . . *. .. 
Argentine Republic . j 

Austria-Hungary- 1 

Brazil.! 

.. ( 


China. 


Egypt .. . 

Spain.... 
France .. 


Indo-China . 


iilartinique .. 

Tunis. 

British India., 
New Zealand . 
Ceylon. 


I 


Straits Settlements.. 

3 ^£axuitius.. 

Japan. 

Netherlands... 

Switzerland. 

Uruguay.... 


i 

3261! 

57 9301 


145 

2 I90| 


1914 


Exports 


1913 


1913 


1911 


metric tons 1 metric tons 1 metric toas ' metric tons 


2 S99j«) I 373 
644211a) 35636 


893! 
1237I 
80,. 
161' 


56o;a) 

I 667' a) 


217 

963 


19 


725731 

100, 

I o6Sj. 
104' 
86 ; 
762; 
191 

1 5811 
42 9011 

2 380' 
190 

15021 

5656 

607 778 
22 628 


.I ........ 

82 072,c) 39 679 


464 

I 783 - • 


371 


I 4i6i 

4 Saojr) 


859 008 
23 982 
136' 
2053 


c) 655 560 


276 

1491 


5 307 
12 0221 
13858I 
36471 
777 
601 
51 o66j 
493 477 


6 704 a) 

15 7S1 

12 782 b) 

3 444!®) 

* 654 |a) 




So 778 
14 143 
31 365 

37 

590 


113 

164 380 


6 196 


a) 


473 


10 215 
652 

1354 

137 559 


79 372 

: 066 551 

75 
62 977 
24 869! 
30 728 


178 126 


10574 .. 
I 626!.. 
I 579Ifl) 


3 94 ^ 
9 866 
3619 

1589 

388 

85 


79 987 
c) 20 053 
c) 17 227 


d) 84 0S2 


794 


a) First haif-j^ear. — 6) Jan.-Aug. — c) Jan.-Oct, — d) April-Oct. 


The first set of fi.gitres for Germany, Austria-Hungary and Switzer¬ 
land refer exclusively to horns and hoofs for manurial use ; the second 
set refer to other animal residues, blood, etc. The figures for the Argen¬ 
tine Republic and Uruguay represent the total slaughterhouse residues 
excluding meat guanos and bones, which are given elsewhere. 

The exports and imports for China, Egypt and India consist entirely 
of oil cakes with the exception of a small export of other material from 
Egypt shown in the first figure for 1913. Soya bean exports from China 
are classified separately in the second set of figures for 191:3. It should 
he noted that oil cakes are largely but by no means exclusively, used for 
manure in India. 
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Other Fertilizers and Chemical Products used in Agriculture. 


XII. —Imports and Exports of Unenumerated Chemical Fertilizers 


Country 

Imports 

Fxports 

1913 I 1913 1 1914 

1 1 

1913 

1913 

1914 

German East Africa . 

metric tons 

100 

1448 

metnc tons j metric tons j metric tons 

.i. ! . 

metric tons 

metric tons 

_i.1. 








A OgU . 

German S. W. Africa.. 
Argentine Republic,. 

oy 

30 

381 
6 062 
52 

49 647 

25 384 
61 
90 6S4 
18 285 699 
147 495 
9 493 
1490 

I 

99 

34 

I I 617! 

60 
4 l 

13731 

213S; 

12 549 | 
279 806 

5487 

160 
37 032 
919 


^ . 




546 

a) 2 930 





a) 2 291 









54 938 
21 701 

245 

91 380 
25 8qo 163 
223 217 
10 299 

. 











72 612 
6) 77 940 

c )23052 035 
2 >) 71 745 

a) 4 298 








. . .... 

United States ... frs. 
France. 

AlgfP1*T#» . . . 

m.t. 75 780 
306 975 

739II 
403 305 

e) 58540 

6) 89^ 

Guaddoupe and Dep. 

French Guinea. 

Indo-China ,:. 














Madagascar and Dep. 

Martinique. 

Mayotte Isl. and Dep. 
New Caled. aud Dep. 
Reunion. 














.1 

. 1 



. 





. 




Tunis. 


d) 4 

a) 7 074 

,e)i 509481 




Australia. 

Canada.. .. frs, 

British India. 

Mauritius. 

10 784 
312 060 
8366 
112 
72 228 
2 870 
80 

7 435 

12049 

a ) 6 652 

1 ! 

.i'.. 

.L. 

Italy . 

Japan . 

Mexico. 

38 249 

fi ) I 134 

Ol ' 7 ‘i 

9243 
501 026 

19 505 

14989 

19 981 
10 207 

Servia . ... ,. 

18 

25 926 





Switzerland. 

26 309 |a) 25749 

7487 

10999 

a ) 8 gig 


a) First half-year, — b) Jaii.-Oct. — c) Jan.-Now. — d) First quarter, — e) Apr.-Oct. 


The natme of the products varies with the different countries. In 
France, up to 1914, they induded ground basic slag. In Italy the greater 
part of the superphosphate is induded. In the United States the figures 
refer almost exdusively to compound manures exported more especially 
to other countries on the American continent (Canada, Mexico, etc.). 
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XIII. — Imports a>d Exports op Other Unclassified Manures. 


Imports 

Exports 

Country j i 

! 1912 . 1913 1 1914 

1 ! 1 

1912 

1913 

1914 

1 metric tons 1 metric tons , metric tons 

i 1 

metric tons 

metric tons 

metric tons 

Belgium .1 42 085 

43 038' 

12 030 

a) 18 326 

54414 

14 721 

56 868 

. 

a) 23 039 



1 

i7°592: 175643 «) 91217 

British India. l 288| 67o;d) 2487I 

a) 135224 
8471 

154 876 
5 828 

129 836 
b) 5 695 

Barbadoes.j 7718 

j/ T- ^ 




' 












. 






ftrptiarifl . . frs. TC>'7 





British Guiana . frs. 1 14 899 618 
I^eeward Islands , . frs. 1 325 05 3 

Jamaica . frs.l 184 822 

. , .. .. 1 ^ . 

! 






1 



' 





206 





Bhodesia . frs. ! 219 754 

S. I/Ucia . • • 1 










Trinidad and Tobagofrs. I 47 8 425 
Greece . . t 625 

.... . 





9257 

12854 

999 223 

1172 

76456 





Italy ..j 19 640 

Japan . frs.j 801996 

Norway. .{ i 958 

18 664 
0) 379502 
c) 1108 

19 977 
366 277 

28623 
243 267 

22 370 
337836 

Netherlands. ! 99 999 

Biissia. -.' __-_ 

j 51835 

[ 5160 

84 982 
5 373 

c) 2 670 

I 



(a) First Imlf-yar. — (6) April-Oct. — (c) Jaa.-Oct. 


Tbe figures for British India in 1914 are those returned as ''ttnenu- 
merated manures'*; from data received later they may be subdivided 
as follows: 


Imports 
Jaii.- 0 ec, 1914 

Bones. 4S78 m, tons 

Fertilizers. 274 a 

Fisii guano .: — 45 » 

Other manures ..« 713 » 


Fscports 
Jan.-Uec. 1914 


zo 422 m, tons 
5 710 » 
















































rNTERNATIONAI, TRADE IN EERTIEIZERS 


348 


XIV. — Imports and Exports or vSudphdr. 


Country 


Imports 


1912 


Germany .. 

Argentine Republic .. 
Austria-Hungary .... 

Belgium. 

Citin g*. 

Denmark. 

Turkey. 

Egypt. 

Spain. 

United States. 

France .. 

Algeria. 

Great Britain. 

Ireland... 

Canada. 

British India. 

New Zealand ... 

Greece. 

Italy. 

Japan..... 

Norway. 

Netherlands. 

Russia. 

Servia.... 

Sweden- ........ 

Switzerland. 


metric tons 

42 284 
4550 
41 023 
^5 64?! 
I 322; 


1913 


metric tons 


46737 


3 215.. 
39 442 a) 

II 724 a) 
I 842 .. 
268'a) 


1914 


metric tons 


a) 29 772 


23 7S1 

4193 


4 768 

^43! 
6 565 1 
27315' 

172 iSi 
26 105 

22 09S 

32983 

5841^ 

2034 

8719 

184 


13911 
35 324 | 

25 652: 

I 

71 

38471 

3358! 


6oo| 
II 202 
14 870 
186 348 

31 991 

18505 

27085 
6 428 


8 891 

183 


14 607! 

36 937 
25 783 


280 


Exports 


1913 


metric tons 


1746 


I 048 

6745 


1913 


metric tons 


3472 


1914 


metric tons 


a) 2 653 


3121a) 
6 745 [») 


59 
4 399 


&) 10 354 

c) 22517 

b ) 113 134 

a) 30013 
442 966 

34 748 

d) 1420i 


105 


S3681 

15 436] 

20 623 


57 


4! 

58 662I 

39 694' 


1856 


351439 
49131 


14 341 


38192 


17 891; 


2 

90653 

23 325 


731 


376387 
54 256 


10216 


6 ) 5 

«) 99556 
i) 14 477 


260 332 
6) 41476 


c) 13 209 


3562]®) 23711 


Piist half-year.— b) JaiL-Oct — c) Jan.-Nov. — d) April-Oct. — e) Jaii.-Sep. 


Sulphur under all’ forms (crude or refined) is included in the above 
table. It is imported chiefly by the countries in which vine or fruit grow¬ 
ing is penally well developed. 
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XV. — Ijiports and Exports of Sudphate of Copper. 

' 


Imports 

1 

1 


Exports 


Country 

, ] 




1 



1912 

1913 

1914 

1912 

19^3 1 

1914 


metric tons 

metric tons 

metric tons 1 

metric tons 

metric tons 

metric tons 

Germany. 

7074 

3864 

a) 4 448 

3 812 

4 012 

«) 3 533 

Argentine Republic.. 

i 1376 

1288 


.i 



Austria-Hungary ., .. 

i 16 132 

6937 

a) 6 497 

II9 

172 

4) 203 


* 221 







i 

249 

«) 157 




Tttrlripy , , . . ^ . 

1 1623 

! 7 121 

15 



^QpflTn . 

1 

6433 

6) 5 834 

I 

2 


TTnitprf States. 


3 097 

I 910 

c) 3317 

France. 

' 16 801 

21575 

6) 23468 

6904 

5312 

6) 5 938 

Algeria. ^ 

4 612 

1 

3 609 

a) 3 687 




Great Britain.. 

84 124 

76843 

68 973 

' . . . 



Ireland. 

k 



Canada. 

i X 153 

606 

d) 320 




Greece. 

2 >524 ' 

2 027 




Italy. .... . 

i 36 568 

30450 

21906 j 

1387 

522 

r 814 

Russia. 


672 

5078 


; i 


Servia. .... 

j 2 310 

1 883 


i 


Sweden .. ^ 

. . _ 1 . 


250 

e) 146 

i 

Switzerland . 

2873 

1 

2 103 

1 

j ! 

a) 2 023 1 

66 

62 

a) 36 

a) First half-year 

^ Jan.-Oct. — c) Jan,-Nov. 

— d) April-Oct. — e) Jan.-Sep. 


The figures for Spain are those returned nnder the heading " insecti¬ 
cidal compounds and sulphate of copper "; the figures for Russia are those 
returned under the heading compounds used for checking diseases of 
the vine and of fruit trees 

The producing countries are few (United Kingdom, United States 
and Germany) while the importing countries are characterised by having 
large areas under fruit and vines (Italy, Prance, Austria-Hungary,. Algeria, 
Greece, Switzerland, etc,). 
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THE CONSUMPTION 

OF FERTILIZERS IN THE DIFFERENT COUNTRIES. 


United States. — A certain number of the States have communicated 
provisional figures for the consumption of fertilizers during the season 
1913-1914; these are given below together with corresponding figures 
for the previous year. 


I. — Consumption op Fertuizers in Some of the United States. 


State 

of fiscal 
year 

igi2'i3 


Alabama ... 

Sep. 30 . 

metric tons 

430 668 

metri': tons 

557 284 


)> 

47 174 

I 016 674 

91339 

1133 981 

, , . 

Georgia . 


*.*. 

Dec, 31. . 

193 891 
68039 

226 79G 

81 647 

Kentucky .. . 


.. . 

}) . 

89 610 

153 314 
116165 1 

90718 

181437 
129 727 

Di^Carylaiid ....... .... 

’1 

Mississippi ... 

Sep. 30 . 

Nortb r*ftrf)KTta . ^.. 

Nov. 30 . 

762 441 
833 lOl 

898113 
979 760 

South Carolina .. 

June 30. ..... . 

tTennessee . 

May 31 . 

76258 

81 647 

Texas .. ..... . 

Aug. 31 ., 

68492 

374 154 

99 790 

390 090 

Virginia .*,... 

Dec. 31 ....... 

West Virginia.. 

June 30. 

28 896 

31653 

Total.,. 


4 258 877 

4973982 
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Hungary. — The following data were coinmimicated by the National 
Agricultural Society of Hungary. (See also. Prod, et consom. des engrais chi- 
miques, 39-41). 


II. — Consumption of Fertitizees in Hung. 4 ry. 


Superphosphate: 

Production. 

Imports,.. 

Exports... 

Consumption. 

Potash salts: 

Imports. 

Exports . 

Consumption. 

Nitrate of soda: 

Imports. 

Consumption. ... 

Sulphate of ammonia: 

Production. 

Imports. 

Exports. 

Consumption. 


1 

i 1911 

j 

1913 

1st half-year 

1914 

metric tons 

1 metric tons 

metric tons 


235 100 

76 640 


2 120 



470 



235 100 

76640 

5540 

800 



580 


5540 

220 


14 250 

1 


Id. 2^>0 



3500 

i 

i 4 000 

2 000 

1 380 

I 220 

200 

500 

530 


4500 

2 100 

I 400 

t 
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THE Consumption op fertilizers 


Norway. — The following data were obtained from the ejqperimental 
stations of Christiana, Trondhjem and Bergen through whose hands pass 
the greater part of the raw materials used in agriculture. 


III. — Consumption op Fertilizers in Norway. 


Fertilizers 

1 

i 

igiz 


metiic tons 

■RfKssTP «;lag.... ..... . . , 

40 300 


Supherphosphate . I 

12 500 

Potash salts ..... j 

21 300 

of lime.. . ... , .,.... 

^ ‘?00 

Other fertilizers . . .. 

5000 

Total . 

84 600 


According to this direct estimate of consumption, the consumption 
per hectare in Norway amounts to 0.35 quintal (see. Prod, et consom. des 
engrais cJdmiques, 149-153). 

It should be noted that the consumption of nitrate is entirely cover¬ 
ed by the home production of nitrate of lime; home production also 
accounts for half the superphosphate consumed, a third to a quarter of the 
potash manures (in the form of an estract from kelp ash containing 13 
per cent of potash), and three fifths of the other fertilizers (in the form 
of fish guano and similar products). Barge quantities of basic slag are 
used in the country and these are almost entirely imported. Two super¬ 
phosphate factories exist in Norway, but of these, one closed down in 1913; 
the other is enabled to continue working owing to a local sppply of pyrites 
and of apatite from Norway. (See also, SebEldSn, J.Die Jiihilmm&aus- 
steUung Norwegens in Kristiania, “ Chemiker Zeitung ” XXXVIII, 1144- 
1145,1914). 
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Netherlands. — The following table has been drawn up from the 1914 
Report of the Central Office of the Experiment Stations which deals with 
purchases of fertilizers and lime carried out under the control of the 
Stations during the last two years (Department van Eandbouw, Nijver- 
HEID EN Handee, Vcrslagen en Mededeeling van den Landhoim, V, 
24-25, 1914}. 

lY , — Consumption of Eertieizers in the Nethereands. ' 


Fertilizers ; 

; 1912 

19^3 


1 metric tons 

[ metric tons 

Basic slag.. 

127 058 

138 176 

Superphospliate of lime. 

83 715 

88 686 

Superphosphate of ammonia. 

17 208 

19318 

Bone Sour. 

316 

477 

Natural guano .j 

97 j 

47 

Other phosphatic fertilizers .. 

942 

860 

Crude potash salts (kainite, etc.).i 

70 286 

68 479 

Potash manure salts. 

19 786 

24 097 

Sulphate of potash and magnesia. 1 

15409 

17 456 

Other potash fertilizers. 

701 

' 293 

Nitrate of soda. 

53448 

49 223 

Nitrate of lime. 

6 

j 267 

Sulphate of ammonia. 

3498 

6 941 

Caldum cyanamide... 

504 

1778 

Other nitrogenous fertilizers....i 

58 

202 

Compound manures.i 

3873 

3 999 

Caldum carbonate.... 

I 381 

I 708 

Caustic lime. 

I 017 

I 015 

Various.. 

222 

4 129 

Total.._ 

399 525 

427 151 


The Department of Agriculture has further communicated Sirectly 
to the Institute the following approximations of the total consumption 
of fertilizers in the Netherlands : 

metiic tons 


Basic slag {1913).. 240 259 

Superphosphate (1912).120000 

Potash fertilizers (1913)..268 170 

Nitrate of soda {1913). . K . 82490 

Sulphate, of ammonia (1913). 18 723 
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THE C0NSU3yn?TI0N OE EERTIEIZERS 


Portugal. — A communication from the Department of Agriculture 
of the Ministerio de Fomento states that the use of fertilizers is gradually 
spreading especially in the provinces of Alemtayo and Esctremadura 
where the holdings are larger and under cereals and vines. In the central 
and northern regions where the holdings are smaller, the use of farm-yard 
manure is more general, and its production is estimated at 12 million tons 
per annum valued at 126 % million francs. 

Of the fertilizers, phosphatic manures are the most important, espe¬ 
cially iii the com regions, either under the form of superphosphate (12 per 
cent water soluble Pg Og) or of basic slag. With regard to superphosphate 
a condition of afiairs exists in Portugal analogous to that already noted 
in Spain {Prod, et consom. d'engrais chimiques, 62) i.e. there has been a tem¬ 
porary over production made all the more serious by continued imports. 
Of the nitrogenous fertilizers sulphate of ammonia is used most, then ni¬ 
trate of soda and finally calcium cyanamide has been introduced recently ; 
the use of potash manures (kainit and sulphate of potash) is also beginning. 
A t3rpical dressing in the com region would consist of : 



KHog. per 
hectare 

It 

Basic slag., . . 

... 300 

268 

Kainit. 

... 300 

268 

Calcium cyanamide . . 

0 

H 

134 


Total imports of fertilizers during the four years 1907-1910 fluctuated 
as follows : 



metric tons 

1907 . 

.123 213 

1908 . 

. 29 075 

igoq. 

.102 653 

1910. 

.131324 


The imports in 1910 were valued at 8.7 million francs and it was in 
that year that the superphosphate industry attained its maximum develop¬ 
ment. , The value of the present annual consumption is estimated at about 
23 520 mo francs. 

The following table has been drawn up from data supplied by the 
Department of Agriculture and by the “ Companhia Uniao Fabril'' of 
Lisbon. 
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V. — Consumption of Fertilizers in Portugal. 


Fertilizers 


rc>i3 


metric tons i metric tons 


Superphospliate: 

Production. 

Imports. 

Consumption. 

Basic slag: St 

Imports... 

Peruvian gmno: 

Imports. 

Consumption of phosphatic fetithsers. . . 


j 

(no ooo). 


1 So ooo 


126 ooo 
20 ooo 

(100 OOO) 
70 OOO 

2 ooo 
200 ooo 


Katmi: 

Imports. 

Sulphate of potash: 

' Imports. 

Muriate of potash: 

Imports. 

Nitrate of soaa: 

Imports. 

Sulphate of ammonia: 

Production. 

Imports... 

Calcium cyanamide: 

Imports. 

Organic nitrogenous manures {fish^ blood): 
Production. 


3075 

262 
I 237 


2 186 

539 

1 400 
X 500 

2 OOO 

2500 

2 OOO 

10 OOO 


According to this data, the consumption of fertilizers per hectare 
would be : 

quintals 


Phosphatic manures.^>.397 

Potash » 0.008 

Nitrogenous » 0.038 


Total fertilizers . . . 0.443 

Portugal therefore, though bordering on the third class, falls into the 
fourth class with regard to the amount of fertilizers consumed per unit 
^rea (see Prod, et comcm, des mgrais ohimiqms, 149-153). 
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VI. — WOREB’S CONSUSaPTION OP SUEPHATE OF AmMONIA. 


Cowntries 


1912 


1913 


1914 


metric tons 


metric tons 


metric tous 


Germany. 

United States. 

Japan. 

United Kingdom.., 

France. 

Spain and Portugal. 

Java. 

Belgium. 

I^y. 

Austria-Hungary... 

Netherlands. 

^ypt. 

Sweden. 


425 

250 

87 

91 

90 

45 

57 

42 

29 

13 

8 

I 

I 


Denmark. 


000 

139 

000 

444 

000 

000 

000 

000 

500 

000 

000 

650 

300 


460 000 
266 850 
115 000 

98 557 

97 000 
75 000 
68 000 
45 700 
33 000 
16000 
8000 
2000 
1350 
300 


{45Q 000) 

( 2>4 332) 


(107 701) 


VII. — Exports op Suephate op Ammonia prom the United Kingdom. 


Importing countries 

r9i2 

1913 

j 1914 

i 

1 

metric tons | 

metric tons 

metric tons 

Germany... 

I 669 

9 539 

3482 

France... 

7 7 ®^ 

9016 

2526 

Spain and Canary Islands. 

67238 

61 828 

65178 

Italy. 

13759 

5915 1 

5 

Dutch Indies. 

34 073 

37 715 

55 749 

Japan. 

88050 

116422 

89 184 

United States...... -. 

39859 

37 5 ” 

44 301 

British West Indies. 

8729 

10173 

12 182 

Other countries... 

28 651 

4OII9 

41169 

Total. 

289 616 

328 238 

318912 
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VIII. — Sulphur Exported from Sicily (i). 


Importing countries 


Italy. 

Austria... 

Belgium.. • 

I>emnaik.. 

France.. .. 

Germany. 

Greece. 

XJnited Kingdom. 

Norway.*. 

Netherlands. 

Portugal .. 

Russia. 

Rumania..... 

Spain.. 

Sweden... 

Turkey in Europe. 

Canada. 

XJnited States. 

Argentine Republic .. 

Brazil.*.... 

Chile... 

Columbia. 

Mexico... 

Peru.... 

Venezuela... 

Hgypt....., 

Algeria.... 

Tunis.... 

Union of South AMca ..... 

Turkey in Asia...... 

British India... 

Australia ....... 

O^ier countries... 

Total 


1913 j 1914 


I 


metric tons 

metric 'toes 

81474 

95 548 

36 335 

25 308 

13 320 

5976 

305 

240 

75 1S6 

61873 

31 968 

18 824 

14615 

15758 

16 036 

12 989 

8 262 

5 516 

8975 

j 8 080 

14 757 

8 426 

25 892 

21 289 

3710 

2 100 

6684 

9 177 

19 54 ^ 

18 360 

I 911 

I 177 


512 

I 028 

I 406 

3979 

120 

2425 

706 

712 1 

96 



125 

20 

48 

8 

615 

I 260 

2 370 

I 176 

872 

1052 

13 741 

2 486 

3596 

3914 

5736 

4313 

13441 

1637 

6649 

7291 

414 360 

338 638 


(i) Figures supplied by the ** Consorzio solfifeco siciliano 
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PRICES OE EERTIIIZERS 


PRICES OE FERTILIZERS AND CHEMICAL PRODUCTS 
FOR AGRICULTURAL USE. 


Phosphates. 


N. B. — European pnces are quoted per unit of 22.4 lbs, 
American prices are quoted per long ton. 


I. —Tunisian Phosphate, 58-63 per cent (nominal quotations). 


Markets 

Mediterranean 

United 

Kingdom 

North Sea 

Baltic 


d 

d 

d 

d 

End of July, 1914. 

4=*/4 

5 

5 

5V4 

August.'. i 

— 

— 

— 

— 

September.. 

— 

— 

— 

— 

October.. 

4 V 2 - 4 */i 

(Genoa) 

— 

— 

— 

• November... 

4 V 2 - 4®/4 
(Genoa) 

— 

— 

— 

December. 

4 V2-4 % 

(Genoa) 





II. — AiGERiAN Phosphate, 63-70 per cent (nominal quotations). 


Markets 

Mediterranean 

United 

Kingdam 

North Sea 

Baltic 


d 

d 

d 


End of July, 1914. 

' Aug.-Dee.. 

— 


5 % 

1 

5 .8 
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III. —Axgerian Phosphate, 58-63 per cent (nominal quotations). 


Markets 

Mediterranean 

United 

Kingdom 

1 

North Sea 

Baltic 


! d 

d 

d \ 

i 

End of July, 1914. 


5 

5 1 

5V4 

* Aug, “Dec. » . 

j 










IV. — Florida Hard Rock, 77-80 per cent. 


Markets 

New York | 
' 1 
(Florida ports) 

Mediterranean 

United 

Kingdom 

North Sea 

Baltic 


$ 

d 

d 

d 

d 

End of July, 1914.. 

5-75-6-25 

6% 

6 Vs 

6 Vs 

6’/, 

» August » . . 

5,75-6.25 





« September » .. 

5.75-6.25 





(Genoa) 


.. 

j 


October » .. 

5.75-6.25 

6“ 4-7 Vs 



. 

» November » , . 

5.75-6.25 

7-7 Vs 




» December » .. 

5.75-6.25 

1 

00 

1 

i 


i 


V. — Florida Land Pebble. 68-73 per cent. 


Markets 

New York 

(Tampal 

Mediterranean 

United 

Kingdom. 

North Sea 

Baltic 

End of July, 1914.. 

» August » ., 

September » .. 

» October » ., 

V November » ., 

» December » .. 

$ 

3-3.25 

3-3.25 

3-3.25 

3-3.25 

3-3.25 

3-3.25 

d \ 

s’-2 

d 

1 ^ 

d 

5 

1 . 

i 

5 ^': 

(Genoa) 

5V4-5® s 
5 V/a- 5 ' 8 
5V3-5’ 8 




j . 






j . 
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PEICBS OF FERTILIZERS 


VI. — South Carolina Phosphate, 55-60 per cent. 


Markets 

New York 
(Ashley River) 

Medi¬ 

terranean 

United 

Kingdom 

North Sea 

Baltic 



$ 

d 

d 

d 

d 

End 

of Jidy, 1914 . . 

3.50 — 3-75 

5 

4V4 

4V4 





(nominal) 

(nominal) 

(nominal) 

(nommal) 

j) 

» August. . . . 

3.50 — 3-75 

— 

1 ■ 

— 

— 


1) September . , 

3.50 — 3-75 

— 

— 

— 

— 

i) 

' October . . . 

3.50 — 3-75 

— 

— 

— 

— 


» November . . 

3-50 — 3-75 

— 

— 

— 

— 

» 

December . . 

3.50— 3-75 


—■ 

— 

—— 


VII. ~ Tennessee Phosphate. 78-80 per cent. 


Market 

New York 

Medi- 

United 

North Sea 

Baltic 


(Mt. Pleasant) 

terranean 

1 

1 




$ 

d 

d 

d 

4 

End of July, 1914 . . 

5 — 5-50 

6V« 

6V4 

6"/« 

6V2 



(nominal) 

(nominal) 

(nominal) 

(nominal) 

a )) August .... 

5 — 5*50 

— 

— 

— 

— 

a ' September . . 

5-—5-50 

— 

— 

— 

— 

a October . . . 

5 — 5-50 

— 

— 

-- 

— 

3 ) » November , . 

5 — 5.50 

— 

—, 



n » December. . . 

s—d-so 

1 

— 

' ~ 

j 


VIII. —Christmas Island Phosphate (nominal quotations). 


Market 

Mea- 

United 

North Sea 

Baltic 







4 


d 

4 

1 

Eud of July, 1914 .. 

8V2 

8 

SV4 

8V2 

» » Aug.-Dee.... ^ 


—. 


— 
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IX. —Ocean Iseand Phosphate (nominal quotations). 


Markets 

Mediterranean ! 

United 

Kingdom 

i 

j North Sea ' 

Baltic 


d 1 

j 1 

d 

d 

d 

Bad of July, 1914. 

! 8 V- 

8 

S V« 

8 1/, 

» » Aug.-Dee.. 

i 

j 

— 

— 

— 


Nitrogenous Fertilizers. 


X, — Nitrate of Soda, price per eong ton on the spot. 



Ant¬ 

werp 

Dun¬ 

kirk 

Genoa 

Ham¬ 

burg 

Eondon 

New 

York 

Rotter¬ 

dam 


£ s rf 

£ ? d 

£ $ d £ s d 

£ s d 

£ £ s 

£ $ d 

£ s d 

Bad of July, 1914. 

9 5 4 

9 12 7 

9 175- 10 I 5 
(Feb.-March. 1914) 

9 II 0 

II — II 10 

911 0 

9 10 II 

» » August » 

— 

— 

— 

— 

II — II 10 

9110 


» Septeai. » 


— 

£13 13s lid 


ii — ri 10 

8 14 II 

— 

» » October» 

— 

! ^ 

II 5 7~ii 9 7 


II — II 10 

8 14 II 

— 

» >» Novem. » 

— 

— 

12 9 9-12 13 10 

— 

II — II 10 

8 14 II 

—• 

» Decern. » 



12 17 10-13 110 
(Jan. 1915) 


1 II — II 10 

8 14 II 

i 



XI. — SuEPHATE OF AmMONIA, PRICE PER LONG TON ON THE SPOT. 



Ant¬ 

werp 

(com- 

ptoir) 

Genoa 

Eondott 

i 

New York 

Paris 


£ s d 

£ s d £ s d 

£ s £ s 

£ S d 

£ s d 

Bad of July, 1914. 

3^1 5 7 

12 I 9-12 3 9 

12 5 —13 0 

II 19 4 

II 9 7 


(Oct.) 





» » August » 

— 

— 

II 0-II 10 

II 19 4 

— 


! 



£ s d £ s d 


» 7 ) Sept. » 

— 

£13 5s lid 

12 5-13 0 

II 14 9-12 8 7 

— 

» » Oct. » 


13 3 lo-'is 7 11 

10 10-II 0 

II14 9-12 17 91 

— 

» » Nov, » 

j — , 

13 II 11-13 13 III 

10 10—rr ^ 0 

II 14 9~I2 17 9 

— , 

» » Dec. » 

1 

14 2 0-14 d 0 

10 10—II 0 

II 14 9 



I?;-' 









XII. — Comparative Prices oe Nitrate of Soda (i) and of Suephate of Ammonia (2) during 1914 (iier long ton). 
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(i) I^iverpool, available, 95 pei cent. — (a) Htdl, f. o. b., good grey, 24 per cent NHa 
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Potash Salts. 


As the more concentrated salts, i. e. the muriate and sulphate of po¬ 
tash, yield on analysis a rather higher potash content than the minimum 
declared, the Potash Syndicate have slightly raised prices for Germany 
during 1915. Exports from Germany are prohibited without special per¬ 
mission. 


XIII. — Prices of Potash Saets at New York, 
Juey-Bec. 1914 (per long ton). 





Potash 

Double 

Sulphate i 

1 Muriate of potash 


Kainit 

Hartsaiz 

mantire 

salts 

manure 

salts 

of 

potash ; 

80-85 0/; 

95% 

98 % ' 


s 

s 

s 

$ 

8 

s 

$ 

$ 


8.36 

10.87 

13-58. 

25.04 

45-57 

41.65 

40.75 

39.07 

Dec. 

8.56 

11.07 

*3-78 

25.54 

48.07 

42.15 

41.25 

39.57 

1 


Chemical Substances tor Agricultural Use. 


XIV. — Prices of Suephate of Copper (per long ton). 
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FIRST PART. 

ORIGINAL ARTICLES 


The Tobaccos Grown in Italy 

by 

Dr Ernesto Pannain, 

Lecture} tn the Umverstiy of Rome 

The cultivation of tobacco in Italy has developed only to a limited 
extent and it does not appear to extend as would be desirable, A gradual 
increase took place from 1901 to 1911. The area under tobacco for the Mo¬ 
nopoly, which in 1901 amounted to 12372 acres, rose to 18942 acres in 1910 
and to 18 355 acres in 1911, but in 1912 it fell to 16 965 acres. The area 
under tobacco grown for exportation, has diminished also; in 1909 this 
area has reached 3 745 acres but sank to 2 722 acres in 1910, to 882 in 1911 
and to 705 in 1912. 

The object of this paper is to show the importance of tobacco growing 
in Italy and to describe the varieties that are cultivated in the country. 

The numerous species, varieties and strains of this plant, that have 
been obtained by selection, crossing, acclimatizing etc. form four sec¬ 
tions: Nicotiam 'petunioUes, N polidiclia, N. msiica and N. tabacmi. The 
latter is the most important, as it includes the best smoking tobaccos. 
Conns was the first to classify the numerous species of this section, and 
grouped them in six varieties: havanensis.bmsihensis, virginica, lancifolia, 
fridicasa and macrophylla. Later Anastasia availing himself of the inter¬ 
esting studies conducted by Angeloni, by Speendore and by Anastasia 
himself at the Scafati Experimental Institute for the cultivation of tobacco, 
reduced to four the typical varieties of N. tabacum namely; hammnsis, 
brasiliensis, mginica and pwpwea, as he had recognized that lancifoliah 
a cross between vifginica and brasiliensis and that macrophylla and 
cosa are also the result of crosses derived from a new strain, 
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in its turn a cross between tahacum and another not well determined Ni~ 
cotiana. The characters of these four varieties of tobacco are found in the 
general appearance of the plant and of its inflorescence, in the details of 
the leaves, of the flowers, capsules and seeds, etc. With the exception of 
hdvana which is found pure (Vuelta Abajo) in some districts of Cuba, all the 
strains of cultivated tobacco are the results of crossing, in which the char¬ 
acters of the predominant strain are more manifest. 

The varieties of tobacco cultivated in Italy are about a score, one half 
of them are Italian strains, such as Brasile Beneventano, Brasile Teccese, 
Brasile Selvaggio, Cattaro di Tecce, Erbasanta, Moro di Cori, Nostrano 
del Brenta, Rigadio, Secco, Spadone and Spagnuolo, and the others are 
foreign, some of them American such as Burley, Kentucky, Maryland, 
Virginia and the rest are Eastern as Ayasolouc, Herzegovina, Porsuciam, 
Sansum, and Xanty Yaka. Brasile Eeccese, Brasile Selvaggio and Erba¬ 
santa are varieties of N. mstica var. brasilia the remainder both Italian 
and foreign belong to N. tahaoum and are crosses of iV. havanensis, brasi- 
liensis, virginica and f urpwea. 

Among native Italian tobaccos the most important is Nostrano del Brenta; 
it is a cross between brasiliensis, havanensis and purpurea similar to the 
Szegedin of Hungary from which perhaps it originated. The plant in bloom 
reaches at most the height of 4 ft. 4 in. and it bears 20-24 leaves, of a vivid 
green, ovate, very broad at their base and narrowing before their insertion 
to form a kind of winged stalk. The inflorescence is a panicle of flowers 
with a rose coloured sub-pentagonal corolla having apiculated lobes. On aver¬ 
age six leaves are kept and they are gathered at advanced maturity. It 
presents three types : “ avanone “ avanettaand '"cucchetto”. In ava- 
none the Brasil ancestry is predominant, in some avanettas the leaves are 
smooth, in others curled or round; in cucchetto the havanensis charac- 
.ters are more manifest than in any other Italian variety. 

The cured leaves are Hght coloured, uniform, of fine texture, more or 
less combustible and contain an av^age of 2.5 per cent nicotine in the dry 
matter. They are mostly used for smoking purposes and the least com¬ 
bustible leaves are converted into snufl. The largest leaves measure 22.8 in. 
X 12.8 in. and weigh 15 grams, the average size is 16 in. X 10 in. and weighs 
12 gms., while the smallest leaves are 8 in. X 4 in. and weigh 3 gms. 

Secco di Sardegna is a hybrid of brasiliensis, havanensis and purpurea 
in which the characters of the first predominate. The plant is about 4 ft. 
8 in. high, of a conical shape not so slim as Nostrano; it bears 15 to 16 lea¬ 
ves of a bright green colour ; they are smooth with bent edges, l3?ing close 
to the stem, and having thick light coloured ribs; the internodes are short. 
The panicle is a decided sub-corymb, the flowers are red with ovate lobes, 
When grown under irrigation the product is called '"Rigadio'". 

The leaves of Secco are ovoid, elliptic, with a sharp point, light chest¬ 
nut colour, with yehowish and reddish shades or golden yellow with green 
or chestnut shades ; the tissue is not very elastic, but leathery ; the aroma 
is pleasant. Being very combustible the leaves are used for cut tobacco 
and cigarettes but they are also converted into snuff. The leaves of Riga- 
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dio are more developed; they are coarse, rough, spongy, of a light chestnut 
colour or yellowish, uneven, and they are used exclusively for the prepara¬ 
tion of snuff. The dimensions and average weight of Secco leaves are 
18.4 in. X 8 in. and 10 gms. for the large ones, 16 X 7,2 in. and 7 gms. for the 
meciium sizes, 10 X 4 in. and 4 gms. the small ones. The dimensions and 
weights of the corresponding Rigadio leaves are respectively: 27.2 X 10.4 in. 
and 20 gms. ; 20 X 7.2 in. and 12 gms. ; and 14 X 4.8 in. and 6 gms. 

The Spadone di Chiaravahe is a cross between the bmsiliensis and ha- 
vanensis, in which the former is predominant, and contains also traces of 
p'mpurea. The plant attains the height of 6 ft., it bears 20 to 25 leaves of 
a fine deep green colour, elongated ovate in shape, smooth, narrowing at 
the base, with a sharp point and divergent and bent edges; the leaves 
are erect, very close to the stem and the internodes are short. AIL these 
are characters of the Brazil tobacco, while the Havana characters show in 
the basal leaves which are horizontal, and in the inflorescence which is a 
sub-corymb with red flowers having broadly ovate lobes. 

The cured leaves are of a uniform golden yellow or chestnut colour; 
the texture is spongy, fleshy, sticky, possessing a sweet aroma. The leaves 
contain an average of 4.7 per cent of nicotine; not being very combustible 
they are used almost exclusively for the preparation of choice snuffs. The 
dimension and weights of the yellow leaves are 23.2 X 12 in. and 12 gms. 
for the large ones, 20 X 8 in. and 9 gms. for the medium and 12.8 X 6 in. 
and 5 gms. for the small ones. The chestnut coloured leaves are heavier 
weighing respectively 18, 10 and 7 gms. 

Brasile Beneventano grows to a height of 5 ft. 8 in. and is a handsome 
plant. It is a cross of between the Brazil, Havana and Virginia tobaccos 
with predominant Brazil characters. The leaves are 25 in number and are 
of a green -intermediate between that of brasiliensis, and that of verginica; 
they are longish and rather narrow, with divergent tips, their surface is 
smooth and glossy; the secondary ribs are thin and form obtuse angles with 
the main rib ; the leaves are erect, very close to'the stem ; the internodes 
are short. The flowers are red with widely ovate lobes and form a some¬ 
what compact corymb panicle. The leaves when air cured have a soft 
elastic tissue, delicate arom,a, light uneven chestnut colour; when fixe dried 
their colour is dark chestnut. Possessing a good combustibility they are 
used for cut tobacco, cigars and cigarettes. The dimensions and weights of 
the leaves vary between a maximum of 34 in: X 12 in. and 27 gms. and a 
minimum of 10 x 3.2 in. and 3 gms. according to the locality in which the 
tobacco is grown (Benevento and S. Giorgio in the Benevento territory, 
Pontecorvo in Terra di Tavoro and Barcelona in Sicily). 

Moro diCori is a hybrid h^tw^m-havanemis and purpuraa, which reaches 
the height of 5 ft. 4 in. and bears from 20 to 25 large leaves (the upper ones, 
however, are very small); the leaves are almost horizontal, heartsbapcd, 
subcordate at their base, sessile or with a winged or sometimes crenelated 
stem and with a curly bract at the point of insertion. This tobacco is very 
rich in nicotine (upwards of 5 pet cent) and-has an agreable almond-li&e 
aroma. It is used for snuff which was formerly much esteemed. The < 3 imw+: 
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sioiis and weights of the large, medium and small leaves are respectively: 
20.8x16 in. and 16 gms., 16.8x124 in. and 10 gms., and 104x5.2 in. 
and 4 gms. 

Spagnuolo di Comiso is a cross between havanensis, brasiliensis and 
" purpurea, in which the Havana characters prevail, especially in the basal 
leaves whilst the highest leaves approach more the Brazil type. The plant 
grows to a height of 6 ft. 2 in. and bears from 20 to 25 leaves very rich in 
nicotine, oblong shaped, eithei sharp or ovate, of a light chestnut colour 
or yellow, not very uniform and with brown or greenish patches. Owing to 
their sweet fragrance they are used for the best kinds of snufE, but they are 
not suitable for smoking on account of their low combustibility. The dimen¬ 
sions and w^eights of the leaves vary from 27.2 X 12 in. and 23 gms. 
to 12 X 6 in. and 5 gms. > 

Cattaro di hecce is a hybrid of brasiliensis and virginica with predom¬ 
inance of the former ; the plant grows to upwards of 6 ft. 8 in. and 
is the tallest, most vigorous, robust and coarse of the tabacum group. The 
green, lanceolate, long, narrow, pointed leaves with a somewhat diverging 
tip, and sinuous edge, have large auricules and thick ribs. They are 
inserted at short internodes and number sometimes as many as xoo on one 
plant (usually though about 40 to a height of 5 ft. 8 in.). The flowers are 
red and form a large sub-corynnbous panicle. The variety is grown with 
and without irrigation. The cured leaves of the non-irrigated Cattaro are of 
a deep chestnut colour; those of the irrigated plants are light chestnut 
with yellow or greenish stripes or patches. They contain from 4 to 7 per cent 
of nicotine. The irrigated Cattaro has an excellent aroma and is used for 
snuff. The non-irrigated is used for cut tobacco, the finest and most com¬ 
bustible leaves being devoted to this purpose. The dimensions and weights 
of the leaves are : for the irrigated plants, large leaves 32 in. X 7.2 in. and 
18 gms ; medium leaves 26 X 6 in. and 14 gms ; small leaves, 22 X 4.8 in. 
and 12 gms. For the non-irrigated plants, 26 X 4.8 in, and 12 gms; 20 
X 4‘in. and 10 gms ; and 15.2 X 3.2 in. and 8 gms. respectively. 

Brasile Teccese, Brasile Selvaggio and Erbasanta are of medium size 
and bear from 18 to 20 cordate leaves, with a long stem ; the leaves are 
longer in the Selvaggio and rounder in the Erbasanta. The first used to be 
grown at Hardo in the district of Tecee, but is no longer grown there; Sel¬ 
vaggio is now produced in Sicily, at Palermo and Partinico ; Erbasanta 
is grown in tbe Salerno district at Cava dei Tirreni, and at Nocera Inferiore. 

The best qualities of Selvaggio leaves are dark green while the inferior 
qualities are of a faded green, they are also smaHer, less rounded and 
heavier. The Erbasanta leaf is uniform chestnut colour, sometimes yellow¬ 
ish; the Eeceese is of a greenish yellow, is more developed and not so round; 
its stem is shorter and thicker, and its aroma sweeter; it is also richer 
in nicotine (lo-ii per cent). The dimensions and weights of the large Brasile 
]>ccese leaves are 17.2 X 12 in. and 26 grams ; of the medium leaves 15.2 
X 8.8 in. and 17 gms.; and of the small ones 13.2 X 6 in. and 10 gms. The 
dimensions and weight's of the three sizes of Brasile Selvaggio ate: 184 X 8*8 
in. and 26gms; 14 x 7.2 in. and 3 c 8 gms; and ta X 6in. and 17 Those 
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of Erbasantaare : i6 X 12 in. and 16 gms ; 14 x 6.4 in. and 12 gms; 
12 X 4*8 in. and 10 gms. 

Tobacco from foreign seeds is grown only to a limited extent: among 
those of American origin the chief are Kentucky, Virginia and Burley ; and 
among tbe eastern tobaccos; Herzegovina, XantiYaka, Porsuciam, Aya- 
solouc and Sansum. The leaves of the American tobaccos are rather large, 
mostly chestnut coloured or yellow like Virginia and strong flavoured; 
The Eastern tobaccos are medium and small sized, light yellow coloured 
and their aroma is sweet and delicate. 

The most important foreign variety is Kentucky, of which ii mil¬ 
lion pounds are produced, or about two thirds of the whole national produce. 
This is a hybrid of between Brazil, Virginia and Havana tobaccos, in which 
the characters of Virginia predominate. The plant is robust, about 5 ft. 
10 in. high. It bears from 18 to 20 auriculated lanceolate leaves of a fine 
deep green colour with acute and alternating secondary ribs; the lamina 
is undulated and the leaves are attached to short internodes and pendulous, 
the tips being lower than the point of insertion. All these are characters 
of the Virginia strain; the Brazil ancestry shows in the slightly divergent 
tips and in the highest leaves w^hich are sometimes erect and very close to 
the stem. Tne inflorescence is a siib-corymbous panicle. This tobacco 
is grown all over the peninsula and in the islands. It yields an excellent 
leaf especially in the Roman Campagna, ifi Tuscany, Campania and Ca¬ 
labria. 

The cured leaves are of a fine chestnut colour gummy, elastic, com¬ 
pact, combustible, with pleasant taste and aroma, especially in the produce 
of the Roman Campagna and Tuscany which most resemble the original pro¬ 
duce. They are used both for the filling and for the wrapper of fermented 
cigars; the heaviest and darkest leaves are used for cut tobacco, the small¬ 
est and lightest for cigarettes. The dimensions and weights of the three 
sizes of leaves are respectively : 30X14 in. and 20 gms ; 22 X10 in. and 14 
gms.; and 12.8x6 in. and 8 gms. 

Eess important from the point of view of quantity grown are Virginia 
and Burley. These ate grown chiefly in the districts of Eecce. They are 
crosses in which Virginia characters predominate. 

Virginia Bright grown in Italy presents characters which are interme¬ 
diate between the original V. Dark and V. Bright. The plant, 5 ft. high 
and bears from 18 to 20 medium sized leaves, semi-erect, with the characters 
of Havana tobacco. The flowers are red and form sub-cor3-rmbous panicles. 
The leaves are of a more or less lengthened ovate form, narrow at their 
base, yellowish or lemon yellow, not so greenish as in the original leaf; 
they have a good combustibility but not much elasticity, and are used 
for the manufacture of Virginia cigarettes. The dimensions and weights 
are : 18 X 8.8 in. and 6 gms. ; X 6.4 in. and 4 gms ; and 8 X 4 in. 
and 2 gms. 

The Burley plants are as tall as the Kentucky and bear from 20 to 22 
leaves of a pale green colour, the lowest of which are pendulous, the highest 
erect; they are lanceolate, sometimes elliptic with a sharp apex and 
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row at their base. After being cured their colour is light or straw yellow, 
their texture is spongy their combustibility is imperfect; they do not pos¬ 
sess much aroma and their taste is not very agreable. They are used for ci¬ 
gars, cigarettes and cut tobacco. Their dimensions and weights are: 
29.2 XII. 2 in. and 18 gms ; 21.2 X 8 in. and 12 gms ; 12 x 6 in. and 5 gms. 

Among the Levantine tobaccos grown in Italy the most important are 
Herzegovina and Xanti Yaka. 

Herzegovina is a cross between brasiliensis, havanensis and 'puppurea; 
it does not grow high, about 40 inches, and has a squat appearance; its 
leaves, from 22 to 25, are sessile, orbicular, smooth, glossy, very erect. The 
flowers are not red but have all the characters of those of purpurea with 
corolla tubular to the apex, pentagonal fauces and a white star on the in¬ 
side ; they form a contracted panicle almost enveloped in the apical leaves. 
The variety is grown almost exclusively in the province of Lecce as it re¬ 
quires a warm, dry climate, but little rain in May and June and none in 
Jul3’ and August. It prefers a calcareous loam rather undulated than flat; 
the Italian product is more delicate than the original one. The uncured 
leaves are ovate elliptical in shape, with curved tips, yellow coloured, of¬ 
ten with reddish patches; their taste and aroma are pleasant. They are 
used in the manufacture of Macedonia cigarettes and the inferior leaves for 
the Virginia cigarettes. Their dimensions and weights are 12 X 6 in. and 
1.5 gms; 8 X 4.8 in. and i gm.; 3.2 X 2 in. and 0.5 gm. 

Xanti Yaki is the most aromatic of the Macedonian tobaccos; the 
plant which grows to a height of 5 ft. presents the characters of purpurea 
to marked degree. It is elegant and slim, of cylindrical outline; it hears 22 to 
26 sessile, sinuous, erect, elliptical, long leaves with a pointed tip, not much 
narrowed at their base and possessing small auricles. It is grown in the 
province of Lecce and in the Abruzzi where it has gained a firm footing and 
3delds a product in no wise inferior to that obtained in its country of origin. 
It is grown and cured as in Herzegovina, and the cured product consists of 
small elliptical long or ovate leaves with a sharp curved tip, and a narrow 
base, the edges of the leaves are sinuous, their secondary ribs are at right 
angles to the main rib, especially in the leaves at the base of the plant, 
their colour is a bright golden yellow; the texture of the leaves is deli¬ 
cate, they ate agreably aromatic and possess a sweet taste, but are, 
however, not very combustible. The best leaves are used for the Ma¬ 
cedonia cigarettes, the worst for the Virginia. Their dimensions and 
weights are: 6x 3.2 in. and 0.6 gms; 4X 2.4 in. and 0.4 gms; 2,4x 1.2 in. 
and 0.2 gms. 

The interesting studies of Anobi^oni on the Constitution and fixa¬ 
tion of the strains of tobacco by means of crossing have led to the forma¬ 
tion of new types among which are to be mentioned Italy X Kentucky, the 
former in its turn being aKentuckyx Sumatra Rano {havanensis-purpurea). 
The field culture of this tobacco which combines the robustness of Ken- 
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tucky with the delicacy of tropical tobaccos has already given excellent 
results (i). 

From the above it will be seen that the Italian tobaccos of native 
strains are only partially suitable for smoking purposes being used to only 
to a limited extent in the manufacture of cigars and cigarettes and not 
much more as cut tobacco, but they are very suitable for the prepa¬ 
ration of snu:ffs, and 3rield some of the most esteemed kinds. But as 
the habit of taking snuff is rapidly disappearing the Italian strains for 
snuff's are less grown every year. On the other hand the best smoking 
tobaccos such as Nostrano, Secco and Brasile Beneventano are on the 
increase. The cultivation of tobaccos from foreign seeds is more 
important than that of native tobaccos and the yield is twice as great. 
On the whole, however, the yearly output of the country (about 20 
million pounds) is barely one quarter of the quantity that is bought 
every year by the Monopoly. This production might be very consi¬ 
derably increased, because the cultivation of tobacco is as profitable as 
that of any other staple. The conditions of climate and soil in Italy are 
almost everywhere favourable to this crop, the yield per acre is dften su¬ 
perior to that obtained in the greatest centre of production and the quality 
of the product is generally very good. The Kentucky of some regions, 
such as the Roman Campagna, Tuscany, Abruzzi, Calabria and the district 
about Salerno bears comparison, as regards strength and taste, with that of 
the „ United States. Virginia tobacco has also given good results in several 
regions and theUevantine tobaccos, especially XantiYaka, grown in the pro¬ 
vinces of Lecce and of the Abruzzi have such an exquisite aroma, perfume 
and delicacy of texture that they can stand the competition of Macedonian 
tobaccos even on foreign markets. 

Certain difficulties are met with in growing this crop; in order to ob¬ 
tain good leaf tobacco complex operations are necessary and these may' be 
divided into two groups: a) agrimlUiral or farming operations and b) in¬ 
dustrial operations. 

The former include : preparation of the soil (ploughing, spading, manu¬ 
ring etc.), sowing, transplanting, hoeing, earthing up, topping and har¬ 
vesting, which are performed as tor any other crop. The industrial opera¬ 
tions are divided into curing and fermentation. By curing, the green 
leaves, either threaded together or left on their stems according to the 
system of harvesting, are subjected to a series of treatments during which, 
owing to the action of the oxygen of the air,of moixture,of the sun's heat or 
of artificial heat, they undergo a profound transformation in their external 
characters and in their chemical composition. The bright green colour 
becomes yellow, chestnut or brown according to the system followed. 
The greater part of the water content is eliminated, the tissue becomes more 
tough and elastic, the characteristic perfume and aroma of tobacco is dev- 


(i) For partner particulars on Italian tobaccos, tbe numerous publications of the 
Ministry of Finances, General Direction of the Monopoly may be consulted, especially 
those of Angeloni, SPLEtsTDORB, ANASTASIA, Sparano, Beiuncasa aud Frol Comes. 
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eloped, wHle the organic substances contained in the leaf act and react 
upon each other. These complex alterations are then completed by fer- 
mmtation, which is brought about by packing the cured leaves in small 
bales covered with canvas, in wooden casks or in large heaps, opportunely 
moving them so as to prevent the heat produced by fermentation and che¬ 
mical reactions from becoming too great and thus damaging the product. 

Before fermenting the leaves, they are classified and made into bun¬ 
ches {affascicolamento) and the leaves are detached from the stem when 
this has not already been done at harvest time (sfogliettatura). Of all 
these manipulations curing requires most care because it is during this 
process that the tobacco is formed. As with the best grajjes, very bad wine 
can be made, if the complex operations involved in wiiie-making are not 
carefully carried out, so an excellent plant of tobacco can yield a very infe¬ 
rior product if curing is done carelessly. 

The production of raw tobacco is thus a real agricultural industry 
which requires special technical knowledge on the part of the growers, and 
the product will be all the better the more the growers are aware of the im¬ 
portance and the delicacy of the various operations they have to carry out. 
Very often it happens that plants grown on adjoining plots under the same 
conditions of climate and culture, and which are identical in the green state 
give rise to quite different tobaccos according to the care with which the 
curing is carried out. 

In order to improve and consequently, to develop the production of 
tobacco it is indispensable that tobacco growing should be considered as 
a great agricultural industry. Considering the nature of curing operations 
it is not always possible for ever}^ small grower to have the necessary equip¬ 
ment and skill; it should therefore be done by suitable establishments in 
each area of production. And it would also be a great advantage if the 
grower were left free either to export his tobacco or to sell it to the 
Monopoly. 
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243 - Act No. 2380 , Fro^dii^ for the Inspeetion, Grading and Baling of Abaca 

(Manila Hemp), Maguey (Cantala), Sisal and other Fibres in the Philippine 

Islands.— Philippine Agncultural Revies), Vol. Vn, Nos. 10-12, pp. 373-380. 

Manila, P. I., December 1914. 

The Director of Agriculture is enjoined to establish, define and desig¬ 
nate standards for the commercial grades of abaca, maguey and sisal 
which shall become the official standards of classification throughout the 
Philippine Islands. He shall also organise six months before this Act 
comes into force, in the ports of export, the offices in which the grading 
of the fibres shall be practised. vSimilar offices shall likewise be organised 
at the request of a party concerned at any point in the Archipelago. 

No person, association, or corporation shall engage in grading fibres 
unless a “ grading permit'' has been previously obtained and signed by the 
Director. 

All private marks or brands shall be registered with the Director of 
Agriculture who may caned it after one month’s notice i£ it is proved that 
such brand or brands have not been constant or have lead to mistakes or 
confusion. 

All fibres induded in this Act which are intended for export shall be 
pressed into bales approximatdy of the following dimensions and weight: 
length one metre; width 50 cms.; height 55 cms.; and wdght 125 kilos net. 

In order to supervise the grading and baling of the fibres at the various 
stations and to ensure adherence to the provisions of the Act, the Ditectbr 
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of Agriculttire is authorised to organise a fibre inspection subdivision ” 
which shall be subsidiary to the fibre division of the Bureau of Agriculture. 

In addition to the work of inspection a certain number of fibre in¬ 
spectors shall be detailed from time to time for educational work among 
the fibre producers in any district in the Philippine Islands. 

The provisions of this Act shall take effect from January i, 1915. 

244 - Agricultural Development in the Gold Coast.— Evans, a. e. (Acting Director 

of Agriculture, Gold Coast Colony). — Report on the Agncidtuml Department for the 

Yea} 1913, pp. 72. Government Press, Accra, 1914. 

The Department of Agriculture has organised classes of instruction for 
the natives and out of the 58 students in attendance 46 succeeded in gain¬ 
ing certificates. School gardens have also been established in connection 
with the courses. With a view to improviag the cultivation of cacao, 
14 men, nominated by native chiefs were given a short course of training 
before acting as travelling instructors. Five small model farms were also 
started to serve as demonstration areas, but, owing to the negligence of 
the native chiefs, they have not been a success. 

The exports of cacao have increased 30 per cent, but this is not due to 
better cultivation. The native farmer prefers the opening up of new land 
to the cleaning of old plantations, and a short-lived plantation of 500-800 
trees per acre gives better results to the native than a more rational system 
of cultivation. Consequently conditions are very favourable to the spread 
of diseases and pests. The two very serious cacao pests Salhbergella and 
HelopelUs are being investigated by the entomologist. 

Palm products (oil and kernels) show a decrease due to the neglect of 
this tree on account of low prices and the heavy labour required compared 
with cacao. Barge areas of palms are neglected and the destruction of 
the trees has required Government interference with the native practices. 
The yield of wild rubber is declining owing to low prices and the develop¬ 
ment of cacao. Hevea trees are reaching the tapping stage and the natives 
are applying for instruction in the best methods of preparation. Trees 
of 37 incies girth have yielded an average of 3 lbs. of rubber per annum. 
The cultivation of coconuts has not yet been attempted systematically owing 
to the time required for them to come into bearing. There is no legislation 
against coconut pests. 

The cultivation of cotton is encouraged by the British Cotton Grow¬ 
ing Association which buys all seed cotton grown in the colony and dis¬ 
tributes seed for planting. Notwithstanding this the yields are low and 
cacao offers more attraction at present. 

The export of cola nuts has declined slightly through the value has 
increased £10 000. The industry is entirely in the hands of the Hansas 
who collect the nuts from the forest trees and exercise great care in harvest¬ 
ing them free from insect attacks. The cultivation of cereal crops is very 
backward and considerable quantities are imported. 

The report includes an appendix of agricultural and meteorological 
statistics. 
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245 -* Agriculture in Japanese Korea (Chosen), in Formosa (Taiwan) and in Ja^ 

panese Sakhalin (Karafuto). — Ministry of Finance^ Financial and Economical 

Year Book of Japan^ Fourteenth Year, pp. 170-202. Tokyo, 1914. 

Japanese Korea. — Japanese Korea is a predominantly agricnltnral 
country, btit the methods of agriculture are very primitive; the rivers 
have no embankments, and neither irrigation nor drainage is ^practised, 
hence every year the extent of land left without cultivation increases 
owing to the damage caused by the floods. In general small farms prevail. 
Rice is the chief product of the soil, next in order of importance are : wheat, 
barley, millet, sorghum and beans. 

Among the industrial crops the chief are cotton, tobacco, hemp, 
and ginseng. The latter which grows in the neighbourhood of Kai-song 
in the province of Kyeng-ki, stands unrivalled as material for the pre¬ 
paration of medicinal ginseng and is the most remarkable product of Korea. 
The preparation and sale of this product were monopolized in 1899, and in 
1908 the monopoly was taken over by the National Treasury. The crop 
of late has been much injured especially by the occurrence of disease. The 
area under ginseng increases every year. When all the present plantations 
are in full production (sixth year) the value of the yearly crop will be con¬ 
siderably over 3 million yen (about £300 000). 

The total area of the forest lands of Japanese Korea is estiinated 
at 16 million cho (i ch6 == 2.4507 acres) but only about 5 million ch6 are 
really wooded; the rest is made up of bare or scrub covered hills* The 
principal State forests are in the mountains where the Jalu, Tumen, Taidong 
and Han have their sources. To the south of the Taidong the principal 
species are Finus dentifiora and diJfferent oaks (Querms dentata, Q. mon- 
golica, Q. alicha, etc..) to the north of the same river Pinus koraiensis, Larix 
dahitrica, Picea hondoensis and Abies veitchii are prevalent. 

The breeding of oxen, horses, goats and pigs is practised everywhere 
as a secondary industry connected with agriculture, but it has no great 
importance and is not practised anywhere as a .specialized industry. The 
cattle of Korea is renowned for its large size and for other' good qualities, 
and fairly large numbers are exported to Japan and to Russia in Asia. 

In 1913 the exports from Japanese Korea amounted to about 
£3 200 000 ; of this amount 67 per cent was formed by cereals and seeds, 
6.2 by food and beverages, 3.7 by raw and woven cotton and 2.7 by drugs, 
oils and wax. 

Formosa. — The principal agricultural products of Formosa in 1912 
were the following: 


Rice. 

Tea. 

Sugar , . , . ' 
St^ar-caue , , . 
Sweet Potatoes * 
RamS6 , , . , . 

Jute. 

rndigo. 


20 071 190 bushels 

14 803 short tons 

193 512 » 

2 089 695 » 

74 591 » 

951 » 

2 684 » 

15 996 » 
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Rice is cultivated ever3^wliere in Formosa except in the H6kot6 (Pes¬ 
cadores) Islands; where there is sufficient water, two crops a ^-ear are raised. 
The production of rice has much increased of late years. 

The cultivation of sugarcane and the manufacture of sugar were in¬ 
troduced into Formosa about the sixteenth century, but it is only recently 
that sugar factories with modem machinery have been erected. In 1911-12 
there were 31 refineries. 

The forests of Formosa abound with useful trees. In the higher fo¬ 
rests the prevalent kinds are Abies spp., Tsitgas]}^., Chamaecyparis spp., 
Pinus spp., in the lower ones Quercus spp., CAnnamomum sp. (camphor), 
Machihis spp., Bamhusa spp. Of these camphor is the most important. 
Experiments are being carried out for the puipose of introducing into 
Formosa the growing of rubber, teak, cocoa and Agave sisalana. Opium, 
camphor, and tobacco are State monopolies. The first however is subject 
to gradual prohibition. 

Japanese Sakhalin — After Karafuto was ceded to Japan (1905) 
the Government instituted an enquir}^ into the agricultural wealth of the 
island. This investigation, w^hich was terminated in 1910 showed that 
in the Japanese part of the island there were more than 130 000 hectares 
(320000 acres) of land suitable for agriculture and animal husbandry. 
At present the principal agricultural produce of the island is wheat, 
barley, oats, rye, peas, colza, potatoes, forage crops and pulse. The report 
on the still virgin foiests of Karafufco yielded the following data : 

Total area of forests. 3 352 712 di6 (i cli6 — 2.4507acres). 

Available btiilding timber.i 584 396 429 shakujim^ (i shakiijim^ = 12 cub ft.). 

Conifer forests area. 2 104 463 chd. 

/) available timber.. . . i 385 788 038 sbaJoijimA 

Broad leaved forests area. 483 750 cbo. 

» available timber.. 53 394 118 shakujimA 

Mixed conifer and broad-leaved forests, 

area. 371898 c 6, 

Mixed conifer and broad-leaved forests, 

available timber.145 01 ^ 273 sbakujime. 

Open woods and deforested areas .... 392 602 chd. 

The most frequent species are: sachalinensis Mast., Picea aja- 

nensis Fisch. pines, larches, alders {Almts incana L. var hirst? Spach.), 
Salix japonica, Ulmus campeslris, CataJpa Kaempjeri, Popidus smiveo- 
lens, etc. 

246 - South Aficiean Plant Poisons. — Juritz, Charles Frederick, in The South 
African Journal of Science, Vol. XI, No. 4, pp. 109-143. Elimberley, January 1915. 
Investigations conducted in the Government Chemical Laboratories 
at Capetown, Grahamstown and in England, have shown that toxic prin¬ 
ciples, some of which possess phaimacological possibilities, are contained 
in the following plants indigenous to the Union of South Africa : 

Amaeyixidaceae, Biiphane, disticha Herb,; CHvia nobilis Ldl.; C. 
miniata Regel; HaemanfJuis nafalemis Pappe ; H. pimceus L. , 
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PoLYOONACKAE, Polygonum tomentosmi Willd. 

Meliackab, Trichilia Dregei E. May; Melia azedamch L. 
Apocynaceab, Acakanthera vemnala Don; Ranwolfa natalensis Sond. 
AsclEpiadaceae, Gomphocarpiis spp. 

Cycadaceae, Encephalartos spp. 

IviLlACEAE, Bowica volubilis Harv, 

Ranuisiculaceae, Knowltonia hracleata Hard. 

RutaceaE, Xanihoxylon capense Hard. 

Buphorbiaceae, Euphorbia pugnifonm Boiss. 

Celastraceae, Elaeodendron croceum D. C. 

Melianthaceae, Meliantkts comosus Vahl 
EbeneceaE, Eucka lanceolata E. Me}'. 

CoMPOSiTAE, Helichysum serpillifolium Bess ; Helichryaum spp.; 
Dimorphotheca spp. ; Diplopappus asper 3>ss. 
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247 - Experiments on the Changes of the Soil Surface. — hofm-wn reinhold in 
Die LandwirtscJiaitlichen Versuchsstationen, Vol. EXXXV, Parts MI, pp. i23-i37. 
Berlin, 1914. 

The physical characters of soil depend not only upon the size and form 
of its component particles but also upon the pacMng. It is, however, 
impossible to estimate the latter factor in the case of cultivated land, for 
it is continually changing owing to tillage, and, further, no exact method 
has yet been discovered for determining the volume of the spaces existing 
between the particles. The form and size of the soil particles stand in 
a definite relation to a third quantity namely the soil surface (i. e. the sum 
of the surfaces of all the solid particles of the soil). This latter, quantity 
can be expressed numerically using Rodewald and Mitscherlich’s method 
for determining the hygroscopic moisture of soils; in order to be able 
to influence the physical composition of the soil and consequently vegeta¬ 
tion, the factor must be constant, or subject to such extremely slow chan¬ 
ges, as to be negligible. The chief influences to which cultivated soil is 
subjected are frost and manuring; therefore the total surface of the 
soil can only be a determinable factor when the soil is only rarely or never 
exposed to the action of frost and manure. 

The experiments of the writers were directed to ascertaining how far 
these conditions could be fulfilled and they led to the following conclusions: 

1) Tbe action of frost is greatest at the surface of the soil and becomes 
negligible after freezing has occurred several times. 

2) The organic and inorganic manures in the quantities usually 
adopted in practice produce no considerable or lasting changes. 

3) The non-reversible colloids in the soil are reduced by the action 
of frost and dessication. 
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248 - The Ivaporation of Water from Soli. — keen, c. a,. (Rothamsted Expetimentai 
station), in Tlte Journal of Agricultural Science,Vol. VI, Part, 4, pp. 457-475. Cambridge, 
December 1914. 

The relation between soil and evaporation was studied by measuring 
the rate of evaporation from moist soil maintained at constant temper¬ 
ature over concentrated sulphuric acid. An apparatus was fitted up by 
means of which it was possible to make successive weighings without 
removing the evaporating dishes from the sulphuric acid chambers, and thus 
to reduce very considerably the experimental error. 

Two soil fractions, fine sand (0.2-0.04 nrm.) and silt (0.04-0.01 mm.), 
a sample of pure china clay and two soils were used in the experiments; 
and when the rates of evaporation were plotted, curves were obtained which 
were continuous over the whole range, showing that there was no abrupt 
change in the physical state of the water between the limits experimented 
upon (i. e. from about 25 per cent, of water to dryness). 

\^en a tray of moist sand or silt was suspended over sulphuric acid, 
the rate of evaporation was largely determined by the rate of diffusion of 
the water vapour from the sand to the acid, and the observed results agreed 
closely with those calculated from the laws of diffusion. But soil beha¬ 
ved differently, the process of evaporation being so influenced that the 
comparatively simple laws holding in the case of sand or silt no longer 
applied. The soluble humus was then removed from a sample of soil by 
means of a 2 per cent, caustic soda solution, but the soil still behaved as 
before ; ignition, however, completely altered the character of the evapo¬ 
ration which became precisely similar to the evaporation from sand or silt. 
Ignition on .the other hand did not affect the behaviour of sand or silt, so 
thatvthe difference between ignited and unignited soil cannot be ascribed 
to l6ss of organic matter, but should rather be attributed to the destruction of 
the colloidal properties of the soil. Further confirmation of this view was 
obtained by experiments on the china clay sample which possessed only 
very feeble colloidal properties and jdelded an evaporation curve practically 
identical with that given by fine sand. 

Further information on the process of evaporation was obtained by a 
mathematical examination of the rate curves for soil. Two factors have 
been distinguished which operate over practically the whole range of water 
content dealt with in these experiments. In the first place the simple 
linear relationship observed with sand is not seen with soil, the curve being 
more nearly exponential in character, and indicating that the relationship 
of water to soil is quite different from its relationship to sand, a circum¬ 
stance which has already been traced to the colloids. This relationship 
has only been expressed empirically, but it is probably connected with the 
relation between vapour pressure and moisture content. As the curve is 
not of a simple exponential type another factor must also be at work, 
i, e. the effect or evaporation of the decreasing water surface in the soil, 
the surface obviously diminishing as evaporation continues. 
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49 - The Scourfi® Lands of Somerset and Warwiekshlie (i). — Gudnoham, c. t , 

(University of Bristol) in The Journal of Agricidtmal Science, Vol. VI, Part 3, pp. 328- 
336. Cambridge, September 1914. 

An area of ** teart” or scouring land, similar to that already described 
in Somerset, has been found in Warwickshire. Here the scouring seems 
less severe than in the worst cases in Somerset, and is most troublesome 
in autumn, in mild, damp seasons. Here again the land occurs on the 
Lower Lias formation, which is nearly free from drift. 

As to causes of the phenomena observed, it has been previously shown 
that neither a bad water supply nor the presence of one or more particular 
species of plants in teartpastures can account for the scouring, whilst, 
on the other hand, as all attempts to isolate a specific organism have failed 
and as infection is never carried from a teart ” to a sound field, even 
when they are only separated by a ditch or when affected cattle are moved 
from one to the other, it would appear that the possibility of a biological ex- 
planation must be excluded. 

The Lower Lias soil of the '' teartland has been formed in situ 
and is a characteristic sticky yellowish clay, extremely hard when dry, 
the subsoil being still stiffer. Chemical examination of the teart" 
soils has not revealed an3rthing which could account for the observed effects. 
In order to investigate further the texture of such soils, determinations of 
soils density in situ were made by means of samples taken with small metal 
boxes {accurately 2 in. square) having removable tops and bottoms. In 
all cases the density of the “teart*' fields was higher than that of correspond¬ 
ing sound fields. Analysis showed that there was no difference in the 
ultimate mechanical composition, but that in cases of neighbouring 
fields the organic matter was higher in those with the least tendency to 
cause scouring. It therefore seems justifiable to consider the poor physical 
condition of “ teart ” soils as a cause of the production of scouring herbage. 

As regards the question of how the soil texture can effect the physio¬ 
logical properties of herbage, chemical analysis has failed to reveal any 
substance to which the scouring properties could be attributed. Herbage from 
“teart " fields appears to be less mature than herbage from corresponding 
sound fields ; it is softer and less fibrous ; in seasons when the grass is very 
lush and grows rapidly, Scouring is worst, and such conditions might be 
expected to accentuate any tendency to produce a somewhat unripe growth. 

250 » Infiuenee 0! Calcium Carbonate in Neutralising the Injurious Aetiou of Mag*- 
nesium Carbonate on Azoiohacier ehtoococcum — c. b., atid 

Burgess^ P. S., (i^gricultural Bxperimait Station, Berfedey, California) in The Journal 
of AgHcultural Science, Vol. VI, Part 4, pp. 484-498, Cambridge, December, 1914. 

In connection with the question of the lime-magnesia ratio in soils, 
it becomes important to study the antagonism displayed by various ions to' 
one another and the protection afforded through such antagonism to the 
organisms living in the medium conc^ned. 


{Bd,) 


(i) See also B, Nov, X9ro, p. 24, 
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Two series of flasks were prepared each containing 50 cc. of Ashby's 
mannite solution to which had been added amounts varying from o.i to 2 
per cent, of calcium and magnesium carbonate respectively. The flasks were 
inoculated with a suspension from a pure culture of Azotobacter chroococ- 
cum and their nitrogen content was determined after three weeks' incubation. 
The results obtained are set out in Table I. 


Table I. — The e-ffect of calcium carbonate and magnesium carbonate 
on nitrogen fixation by A. chroococcum in mannite solution. 


Amount of Ca CO, or Mg CO, 

added 

Nitrogen fixed per gram of mannite 

With Ca CO* added 

With Mg COa added 

per cent, of solution ! 

1 mgms. 

mgms. 

1 

0 

3-36 

3.36 

O.I 1 

4-97 

3.57 

0.2 1 

5«53 

— 0*35 

0.4 

6.23 

— 0.48 

0.6 

4.76 


0.8 

4-75 

— 0.28 

I.O 

5.11 

— 0.21 

1.2 

5-6o 

1.26 

1.4 

5*11 

—0.43 

1.6 

6.09 

— 0.28 

1.8 

5.25 

— 0.28 

2.0 1 

5-74 

— 0.35 


The two carbonates had a very different effect on nitrogen fixation. 
Addition of calcium carbonate proved stimulating in all concentrations, 
though no increased stimulus was obtained by increasing the dose above 
0.4 per cent. Magnesium carbonate on the other hand, was toxic in all 
concentrations above 0,1 per cent. The magnesium carbonate used ans¬ 
wered to the formula 3 Mg COs.Mg {011)3.3 H^O, and was more alka¬ 
line than the calcium carbonate ; in order to ascertain whether this could 
be a factor explaining the different behaviour of the two salts, a mannite 
solution was brought to the same degree of alkalinity by the addition 
of about 4 per cent, of IST/io caustic potash solution and tested against a 
control solution; in this case the alkaline solution proved to be the better 
medium for nitrogen fixation, showing that the toxicity of the magnesium 
carbonate could not be attributed to its alkalinity. 

The various doses of calcium and magnesium carbonate, together with 
I gm. of mannite, were next added to 50 gm, portions of sandy soil which, 
after sterilization, were inoculated with Azotobacter chroococcum. The soil 
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samples were incubated for four weeks, then analysed for nitrogen content 
with the results given in Table II. 


Tabi^B II. — The effect of calcium carbonate and magnesium carbonate 
on nitrogen fixation in soil. 


Amount of Ca CO, or Mg CO, 

added 

Nitrogen fixed per gram of mannite 

With Ca'Co, added 

With Mg CO, added 

per cent of soil 

mgms. 

mgms. 

0 

6.30 

6.30 

O.I 

5.95 

1-75 

0.2 

5-25 

1*40 

0.4 

4-55 

1.75 

0.6 

5.60 

1.05 

0.8 

4^55 

3.85 

I.O 

7.00 

3.15 

1.2 

6,65 

0.35 


2.80 

0.35 

1.6 

1-75 

! 1.05 

1.8 

1*75 

1 2.80 

2.0 

2.10 

j 0.70 


Table III. —Effect of using both calcium carbonate and magnesium carbonate 

on nitrogen fixation 


In 50 cc, mannite solution i In 50 gms. soil 


Mg CO, added 

CaCO, added 

Nitrogen fixed 
per gram 
of mannite 

Mg CO# added 

Ca CO, added 

Nitrogen fixed 
per gram 
of manmte 

per cent of sol 

per cent of sol 

mgms. 

per cent of soil 

per cent of soil 

mgms. 

0 

0 

5.39 

0 

0 

5.16 

Q.2 

0 

2.03 

Q.I 

0 

3*41 

0*2 

0.25 

1*75 

0.1 

0.25 

3*76 

0.2 

0.50 

2.17 

[ 

O.I 

0.50 

5‘33 

0.2 ; 

1 0*75 i 

I 

O.I 

0.75 

4.4^ 

0*2 1 

1 r 00 

2.S0 

O.I 

1,00 

5.68 

0,2 

1.25 

3*30 

O.I 

0.25 

5.68 

0,2 

1.50 

3.01 

O.I 

1.50 

6.90 





mNURKS ANI» M.V:SfURl>iO 


3^9 


The results obtained with the mannite solution were confirmed in a 
general way. No stimulus was obtained in any case by the addition 
of carbonates, but while calcium carbonate was non-toxic except when 
present in concentrations above i.2 per cent., the magnesium carbonate was 
toxic even in the smallest concentration. 

The experiments were then repeated using the two salts together in 
order to determine the neutralising effect, if any, of the one on the other. 
The results are given in Table III. 

Both in the mannite solution and in the soil the toxic effect of magne¬ 
sium carbonate as mesured by the activity of A. chroococciim was distinctly 
counteracted and neutralized by increasing doses of calcium carbonate. 

251 - Comparison of Silicates and Carbonates as Sources of Lime and Mapesia for 
Plants.— Mac Intire, W. H., and Willis, G., in The Journal of Industrial and En¬ 
gineering Chemistry, Vol. 6, No. 12, pp. 1005-1008. Baston, Pa„ December 1914. 
Previous methods for the determination of carbonates in soils often 
give results showing the presence of carbonates in soils which are found 
to possess a lime requirement by the Veitch method. In many cases, 
all the carbon dioxide found when soils were boiled with acid has been 
erroneously considered as in combination with lime, while the lime has 
occurred largely in the form of silicates and not as carbonates. Soils rich 
in silicates of calcium and magnesium, but devoid of carbonates, will 
give an alkaline reaction towards litmus paper, lyitmus paper therefore 
only indicates acidity in the absence of carbonates when there is no con¬ 
siderable amount of alkaline earth silicates. 

The long continued effects of liming in small or moderate amounts are 
to be attributed, not to a continuation of the occurrence of carbonates, but 
to the conservation of lime as silicates. Through hydrolysis calcium 
silicate functions in the same manner as calcium carbonate furnishing lime 
as bicarbonate to the soil solution. Calcium often occurs in soils almost 
entirely as phosphates and silicates, while magnesia seldom exists as the 
carbonate but generally as the silicate (i). 

A series of pot culture experiments was carried out with clover in a 
sandy clay loam and a silty loam each having a lime requirement of about 
I ton of calcium carbonate per 3 500 000 lbs. of soil. I/ime and magnesia 
as precipitated carbonates and as ground mineral silicates (woUastonite 
and serpentine) passing through a loo-mesh sieve were appUed separately 
in amounts chemically equivalent to 16 070 lbs. of calcium carbonate 
per 3 500 000 lbs. of soil in excess of the indication of the Veitch method. 
The results obtained are given in the adjoining table : 

These results show that while harmful results may be expected from 
excessive amounts of lime as finely divided carbonates, the same may not be 
said of lime in the form of silicates. In one soil the mixture of the two sili¬ 
cates increased the growth above that obtained from either silicate alone, 
while the substitution of calcium carbonate for calcium silicate as supple- 
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Growth of red clover in grams, air dry weight. 
Total of two pots for each treatment for each soil. 



A 

Mg SiO* 
(Serpentine) 

B 

Mg SiO» and 
CaSiOs 

c 

Mg Si 0* and 
CaCO* 

D 

CaSiOt 

(Woilasto- 

nite) 

CaCOa 

(precipi¬ 

tated) 

F 

Mg CO, 
(precipi¬ 
tated) 

Sandy day loam 







No. of plants.... 

27 

47 

26 

20 

21 

I 

Weight of plants. . . 

11.4813 

12.2757 

1.8889 

13-8557 

4.8917 

0.0165 

SiUy loam 

i i 

i 1 

1 

i 

t 





No. of plants . . , . 

1 

30 

30 

■9 

5 

0 

Weight of plants. . * 

: 1-3427 

4 ‘I 743 

0.1361 

0.5892 

0.0642 1 

0 0000 


mentary to magnesium silicate was decidedly disadvantageous. There is 
every indication that calcium silicate is decidedly superior to calcium 
carbonate both in its effect upon plant growth and as a form tending to 
conserve lime in soils. 

252 - Kalusz Kainit. — Koiski Wincentst, in Zeitschnft fur das LandmrtschaftUchs 

Versuchswesen, Year XVni, Part 12, pp. 892-901. December 1914. 

Near Kalusz (in East Galicia) there are large deposits' of potassic 
salts. In r853> ^^54 it was observed that in addition to the rock-salt, 

that has been extracted from these mines since the middle of the fifteenth 
century, there was another salt which was identified seven years later as 
sylvine. The industry of its extraction seems to have begun about 1869, 
Some years later, the vState transferred to the Agrarian Council of Galicia 
the right of working the potash deposits of Kalusz. Finally in 1914, a 
joint stock company was formed which acquired the right of worldng 
the potash deposits in Kalusz and on 3O00 square kilometers (1057 square 
miles) in the surrounding district. The manufacture of concentrated po¬ 
tash salts has already begun, and recently very thick deposits of sylvine 
have been discovered- 

The salt deposits of Kalusz are situated on the north east slopes of 
the Carpathians heights formed of sandstone which run from south east 
to north west and belong to the Jurassic and Cretaceous formations. Be¬ 
neath a covering layer of loam, of gypsum and of clay, two strata are found; 
the lower consisting of clay with occasional layers of anhydrite, but without 
potassium, and the upper also composed chiefly of clay, but with intercalated 
thick layers of rock-salt, sylvine and kainit. Hitherto there have been 
found at a depth of 246 and 420 feet respectively, two rich deposits of kainit 
about 16 ft. thick; these layers are mixed with rock salt and day, the 
amount of pure kainit being about 60 per cent. Sylvine is found more 
abundantly in three places at a depth of from 777 to 820 feet. One of the 
layers is 33 ft. thick and contains about 39 per cent of potassium chloride, 
another is 41 ft, thick, contains 42 per cent of the same chloride, und is 
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completely free from magnesium salts. The amounts of kainit extracted at 
Zalusz fluctuated very much, varying from nothing (between 1875 and 1886) 
to 29 920 tons (in 1873). The average annual extraction during the last 
ten years has teen 15 744 tons; most of the Kalusz kainit contains from 9 
to II per cent of potash (KgO), the average amount being a little more 
than 10. 

The average chlorine content of the above kainit is 29 per cent. As 
a rule, a high chlorine content corresponds with a low potash percentage. 
A low chlorine content is an advantage as when present beyond cer¬ 
tain limits, this element is injurious to many cultivated plants; the 
Kalusz kainits seem, in general, to contain less chlorine than those of 
vStassfurt. Their average content of sulphuric anhydrid is 17.5 per cent; 
this increases or decreases with the potash- The percentage of sodium 
oxide in the same analyses was most variable — from 8 to 20 per cent. 
One sample contained 0.65 per cent of manganous-manganic oxide. 

253 - New Suggestions for the Utilisation of Leueites as a Potash Fertiliser. — uuc- 

CHELLi, U., in V Agricoltura Moderna, Year XXI, No. i, pp. 9-11. Milan, January, 1915. 

The writer deals with a very recent and patented process by which po- 
tassic minerals in general, and leueites in particular, are subjected to an 
alkaline treatment (recourse being specially had to potassium sulphate) 
with the view of increasing the alkalinity and solubility of the mineral 
compound. The best results were obtained with a mixture formed of 
4 parts of ground lesucite, ‘4 parts of potassium sulphate and 2 parts of 
powdered calcium carbonate. The mixture is placed in kilns similar to 
those tised for firing stone-ware or quick-setting cements ; a whitish 
porous mass is thus obtained that is friable and very easily reduced to the 
finest powder. This contains the alkalis almost entirely in the form of 
soluble silicates, while the lime is turned into a sulphate. 

In this mixture the potassium becomes less soluble than in the potash 
salts of Stassfurt, and hence is less easily carried away by rain water; then 
there are present other useful elements, in a form easily assimilated such 
as, soda, gypsum, aluminium phosphates, soluble silicate, etc. 

From the economic point of view, valuing leucite at 734 -^^ perewt., 
50 per cent potassium sulphate at xos id per cwt., calcium carbonate in 
pieces at 4^/4^ per cwt., i cwt. of raw material costs 4s ^d. Calculating the 
cost of grinding, firing and grinding again at g^Ud, the cost of i cwt. of 
the resulting product containing 32.3 lbs. of potassium is 5s x^l^d. per cwt, 

'As regards the sale, the writer considers that the estimated price of 
the potassium may rise to 2.37^ per lb. seeing the greater alkalinity of 
the compound and its greater uniformity in diffusion, in comparison with 
other potash salts. He further values the soda at los per cwt. and the 
calcium sulphate at lod per cwt. making the total sale, price 6s pet 
cwt. 
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354 - Observations upon the Value of the Principal Nitrogenous Fertilizers. —(institui 
fur Bodca und Pfianzenbaul^re zu Bonn Poppelsdorf) Oswald, S., and Weber, W,, 
(with the collaboration of Prof. Th, Remy) in Landwirtschafliche Jahrhuchef^ Vol. XUVIX, 
Part I, pp. 79'i6o. Berlin, 1914- 

It is of great practical importance to know if any constant relation 
actually exists between the values of the different kinds of nitrogenous 
fertilizers from the point of view of their efficiency. 

The writers begin by stating that, taking the increase of production 
obtainedwithnitrateof soda as 100, the corresponding increase (which should 
represent the relative value) in the cases of sulphate of ammonia, calcium- 
cyanamide and dried blood are very different in the experiments of differ¬ 
ent writers. ISTor can it be otherwise, seeing such increases depend upon 
the plants manured, upon the season, the nature of the soil etc. Further, 
the investigations did not always take into account the unexhausted 
manures left in the ground from preceding crops, and this omission 
leads to vary perceptible errors, since in three years the effect of the chief 
nitrogenous fertilisers is distributed as follows: 



ist year 

and year 

3rd year 

Nitrate of soda. 

... 90 

10 

0 

Sulphate of ammonia .... 

... 70 

20 

10 

Proteid nitrogen. 

50 

30 

20 


It was therefore necessary to attack the problem by^means of experi¬ 
ments of longer duration, ^.lasting for at least three years, and to 
estimate the amount of unexhausted manures left in the ground, at least, 
during two years. All this the writers did in the experiments they carreid 
out at Poppelsdorf and Vilich from 1907-1913. Table I gives the amounts 
of fertilizers used. * 


TiUBUE I .—Amounts of fertilizers used {lbs. per acre) 


Fertilisers 

i 

! 

Sagar beets 

! 

[ 

! Oats 

i 

i 

1 

Potatoes 

Peas 

Rye : 

j 

PJ 

Amount removed] 
(approximative) | 
in 5 years 

i 

Organic feltiliseis . . . . 1 

Crimson clover 


green 

! 


_ 



as green 


manure 

j 

' 1 




mannre 1910, 


ill 1913 






j 1911, 1913 







Hitcogen. 

53-5 

26.8* 

26.8 


.** 

107 

535 * 

Potash. 

107 

107 

107 

107 I 

107 

535 

535 

PgOg (snpeiphosphate) . , 

53*5 

53.5 

53*5 

53*5 

53*5 

267.6 

223 

Quicikiime.. 

— 1 

j 

1 — 

2 230 

— 

2 230 

267.6 

Magnesia. .. 

1 I 605 


i _ 

1 _ 

— 

1605 

— 


IR 1913, only 13.4 lbs. 

(**) 26. 8 lbs, only in 1907 and 1908; in 1913, 13,4 lbs. 
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The potash was administered in the form of kainit, and only in the case 
of the potatoes in the form of 40 per cent potash salts. The average 
results in lbs. per acre are given in the table II. The averages refer to 
the seven years 1907-1913 in the case of the sugar beets, to the sis years, 
1907 and 1909-1913, in that of the other crops. It is noteworthy that the 
pea crops were small owing to the attacks of parasites. 


Tabt,e II. — Crop yields {lbs. per acre). 


Crops 

Withont 

nitrogen 

Nitrate 

of 

soda 

Sulphate 

of 

ammonia 

Dried 

blood 

1 Calcium 

cyaiiamide 

Sugar beets: 






roots , 

26 492 

33718 

33 450 

34 253 

32 826 

tops .... 

23 727 

33 896 

29 258 

32 380 

32 023 

sugar. 

Potatoes: 

4487 

5673 

5878 

5 869 

5789 

tubers ... . 

17 840 

20 248 

20338 

20 873 

21 051 

starch. . . . .... 

2 810 

3372 

3300 

3 318 

3 479 

Oats: weight of air-dried sheaves . 

5887 

8 742 

7583 

7850 

7 760 

Rye: weight of air-dried sheaves . 

8233: 

9366 

8911 

8 866 

9 428 

Peas: : whole air-dried plant. 

Increase in production {average of 5 years 
compared with plots without nitrogen). 

3987: 

4415 

4487 

3 594 

4594 

Sugar beets: 






sugar. . 

‘ 1 

1168 

1391 

I 35 <> 

1311 

leaves .. 


10 080 

5530 

8 652 

8385 

Oais: straw and panicles. ... 

— 

2854 

1695 

I 962 

1S73 

Potatoes: starch . 

— 

553 

482 

499 

660 

Peas: whole plant . i 

— 

446 

535 

i 624 

624 

Rye: straw and ears. 


I 060 

£ s d 

714 

£ $ d 

625 

£ s d 

I 160 

£ s d 

Value of increased production in 5 years . 

— 

15 0 I 

! 12 5 2 

13 2 S 

14 6 9 

Price of nitrogen applied. 

Value of the increased crops after deducting 


3 14 10 

3 10 7 

413 s 

2 19 10 

the cost of the nitrogen. 

— 

II 5 3 

8 14 7 

S 9 0 

II 61I 


From the results they obtained, the writers conclude that it is impos¬ 
sible to escpress by numbers which will hold good in every case, the efficiency 
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of the different nitrogenous fertilisers since this changes according to the 
circumstances tinder which they are applied. The numerous experiments 
which have hitherto been made prove, however, without any doubt that 
nitrate of soda has a certain superiority owing to the facts that it is 
capable of being directly assimilated and is almost entirely used in the 
first year. In the experiments of the writers, when the unexhausted amount 
of the fertiliser in the soil was taken into account, almost equal values 
were obtained for the different nitiogenous fertilisers used. It is espe¬ 
cially noteworthy that at Vilich where the soil is very light, sulphate of 
ammonia proved equal to nitrate of soda; Haselhoff had obtained the 
same result already with his pot experiments. 

Calcium cyanamide showed itself equal to nitrate of soda both in 
the cases of sugar beets and potatoes. Naturally it is necessary to take 
into consideration the slower action of calcium C3^anamide and arrange 
that the nitrogenous fertiliser shall take effect at the opportune moment, 
therefore if the manure is required to act quickly, some nitrate of soda 
should be applied at the same time as the calcium cyanamide. Such a 
mixture suits sugar-beets and mangolds very well. 

255 - The Action of Some Catalytic llements in the Soil. — i. i^eoncini, g., (in- 
fluenza di alcuni composti ossigenati di manganese nella nitrificazione). — Mxjnera.ti, O,, 
Mezzabrou, G., and Zarparoej, %. V., (Elementi cataHtid e sostanze fertillzzanti 
poco usate nella cultura deUa barbabietola da zucchero), in Le stazioni sperimeniedi 
agran$ itaUane^ Vol, XEVII, Parts 11-12, pp. 777-801 and 817-852. Modena, 1914. 

I. The experiments of the writer only deal with the behaviour of 
substances which, like the compounds of manganese, have the property 
of parting with their own oxygen and then reoxidizing again thus acting as 
oxidising catalisers, and his researches were directed to ascertaining whe¬ 
ther manganese dioxide actually has a favourable infiuence on nitrifi¬ 
cation. Two series of experiments were made; in the first, there was 
added to the soils, or solutions, in which the course of denitrification was 
studied, a relatively large amount of manganese dioxide; in the second, 
the proportions of dioxide varied from very low to higher percentages, but 
were always less than those used in the first series. Moreover, while in 
the latter the dioxide was only regarded as a substance that readily parts 
with oxygen, in the former, it was looked upon, not only from this point 
of view, but also as a catalising substance promoting nitrification. 

In the first series the manganese dioxide, in the form of a very fine 
powder, was mixed with soil the whole being afterwards watered with a 
solution of ammonium sulphate. The natural colloidal manganese hydrate 
(known as ** wad''') was also employed. 

The results obtained led to the conclusions that, in a soil devoid of 
vegetation, neither the dioxide nor the hydrate can excercise a favourable 
effect upon nitrification; on the contrary, it could be observed that their 
use had rather an obstructive action widch by other experimenters was 
recognised as due to the action of the ions of manganese on higher plants. 

The second series of experiments was also carried out on bare ground, 
with the result that the manganese dioxide, which was mixed in very 
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large quantities with the soil, not only did not promote nitrification, but 
seemed rather to hinder it, and instead, to promote denitrification. In 
the same way, small amounts of dioxide do not encourage nitrification, 
in fact they are without efiect. When, on the other hand, the dioxide 
is added in suitable amounts (about 2 ^ to 4 cwt. per acre) very note¬ 
worthy results are obtained, since the largest quantity of nitric nitrogen is 
met with in soils to which the dioxide has been added. The same conclu¬ 
sions hold good also for wad. “ If one considers '' says the writer, “ that 
the free access, of the oxygen of the air to the soil has as good results if 
not better, than the dioxide, as regards nitrification, it remains doubtful 
whether the use of a catal3rtic fertiliser would be of any real value, at 
least, from the point of view of its effect upon nitrification 

11 . In X914, the writers undertook the study of the influence of the 
so-called catalytic substances — especially salts of manganese — upon the 
production and industrial value of sugar beets. They experimented at 
the same time with other fertilizing substances still but little used in 
agriculture such as: magnesium salts, sulphur and its compounds (pre¬ 
cipitated sulphur, common sulphur, pyrites, agricultural gypsum), ni¬ 
trate of lead and nitrate of uranyl. The comparisons were made on plots 
and with a basal phosphatic fertiliser, the various above-mentioned sub¬ 
stances being combined in different ways, both as regards quality and 
quantity. 

The results of these numerous experiments was a uniform want of 
success notwithstanding that the plant used was one very susceptible to 
catalysers and to the influence of the less frequently used nutritive 
elements. 

The writers, in short, consider that applications of salts of manganese 
are efficient only in the infrequent cases where the element is deficient, 
or when an artificial medium is used. 

256 - The Enzymes of Aspergillus terricola, — Scales, f. m., (tj. s. Depart- 
meat of Agriculture, Washingtoa, D, C.), ia The Journal of Biological Chemistry^ 
Vol XIX, No 4, pp. 459-472. Baltimore Md., December 1914. 

These researches were undertaken to determine the functions of the 
enzymes of a fungus of the terricola type, such as Aspergillus krricola, 
and to determine its importance under favourable conditions, in the pro¬ 
duction of nutritive substances for the flora of the soil. The fungus was 
obtained in the red soils of Roma, Georgia, and cultivated artificially. It 
was then washed, dried and pulverised and subjected to the “ Aceton- 
dauerhefe ” method for the separation of the enzymes. An examination of 
the growth of the fungus in various media and of the activity of the enzymes 
produced, led to the following conclusions: 

The fungus produced inulase, diastase, invertase, maltase, alcohol- 
oxydase, emulsin, lipase, protease and amidase when cultivated in a medium 
not containing these enz3rmes. Thus, considering the number of enzymes 
produced, it is obvious that the hyphomycetes and also bacteria are able 
to make use of the different products of organic decompotition which have 
been isolated from the soil. Many products of the enzymic action ate 
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excellent sources of carbon and nitrogen for bacteria. Ammonia produced 
from certain albuminoid substances in tbe fungus, can, in the form of salts, 
be directly assimilated hy certain plants. The living organism is able to 
hydrolyse a small quantity of cellulose in an agar culture containing cellulose, 
but .the presence of cellulase cannot b detected amongst the enzymes in 
powder form. Neither lactase nor zymase was found in the powder of 
A, terricola after growing respectively in solutions of lactose and glucose, 
Tannase was produced by the fungus which had grown in a solution of 
tannin. The fungus was not able to fix nitrogen when grown in culture 
solution containing either carbohydrates (dextrose or mannite) or nitro¬ 
genous substances (peptone or ammonium sulphate), or both together. 

257 - The Relation Between the Number of Vascular Bundles in Cereals and 

Resistance to Lodging. — Moldenhaver, K., (Aus dem landw. Institut fur Pfian- 

zeubau der Landw. Akademie Dublany), in Zeitschrift fur das LandwirtschaftUche Vet- 

suchswesen in Oesierreich^ Year XVII, Part 12, pp. 886-891. Vienna, December 1914. 

The writer has studied anatomically and statistically the number of 
vascular bundles in 19 different foreign and native varieties of Triticum 
vulgare cultivated by him at Dublany, Galicia. He examined micros¬ 
copically from 200 to 250 sections of each of the varieties studied and devot¬ 
ed special attention to the internal vascular tissue embedded in the 
parenchyma which seems of much greater importance to the plant than 
the fibres outside the sclerenchymous ring. From the results of this 
examination, the varieties are divided into three groups. The first includes 
five varieties, Loodsdorfer Bartweizen Rp. Dublany, the winter wheats 
Schampaner, Donka, Ochrymowiecker, and l/oodsdorfer Kxeuzweizen 
Rp. Dublany, which are distinguished by the limited number of both 
internal and external vascular bundles. They belong for the most part 
to continental climates and are all bearded; their straw* is thin and 
long and their cars are elongated and narrow. These varieties are all 
resistant to cold and are very hardy as regards climate, differing in these 
respects from the wheats of the third group. The latter are winter wheats 
(Prof. Wohltmann, Gross-fiirst von Sachsen, BuMendorfer Rp. Dublany, 
Crievner 104, Tewerson, Ronstancia) and belong the to Square-head 
type. Their straw is rigid and thick and their behaviour is essentially 
different from that of the members of the first group, with the exception 
of Gross-fiirst von Sachsen which belongs to the bearded Square-head type. 

The second group contains both bearded and unbearded varieties; 
they axe mostly local winter kinds: Bearded Galicia, Inversable, Bearded 
Topuska, Sandomierka, Ecfcendorfer Rp. Dublany, Tozincka, Beardless 
Mikulice, Niemiercze Banater. 

The number of vascular bundles is clearly characteristic for each 
group; it oscillates between 23.42 i 0.381 and 26.37 i 0.462 for the 
first group ; between 28.36 ± 0.424 and 32.84 + 0.382 for the second; 
and between 34.18 ± 0.321 and 38.51 + 0.385 for the third. The lowest 
value belongs to the first of tbe varieties given in each group, the highest 
to the last. The varieties are placed in ascending order, as regards the 
number of the bundles. 
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Since all the wheats had been grown in the same district, and under 
absolutely similar conditions, it wras impossible that the variation in the 
number of bundles should be due to external causes. The Tewerson and 
Konstancia w^heats which have the larger number of bundles remained 
standing longer than the others, viz. until harvest, while the varieties of 
the first group were almost completely lodged immediately after flowering. 
This is explained by the fact that each vascular bundle is surrounded 
by a sheath of sclerenchyma which serves to give mechanical support to 
the bundle itself. With the increase in the number of bundles the general 
number of sclerenchyma fibres increases, thus the haulm acquires a much 
greater mechanical resistance, especiall3’- against lodging. 

The number of the vascular bundles seems to follow’- Mendel's law, 
but there are still very few data respecting this subject; the writers 
are studying the heredity of this character in the hybrids Square head x 
Triiicum Spelta Duchamelianum, 

Conclusions, — (i) The number of vascular bundles is character¬ 
istic for each variety and in some cases can serve as a distinguishing 
character. 

(2) The" continental varieties of wheat have a much smaller number 
of vascular bundles than those growing near the sea such as for instance 
the Square-head type, 

(3) Pure lines of barley which are distinguished by different morpho¬ 
logical characters are very clearly recognized by the number of their 
vascular bundles. 

(4) The rigidity of the haulms of the cereals which is the cause of 
their resistance to lodging depends largely upon the number of the vascular 
bundles. 

258 - Correlation between the Internodes of a Haulm. Investigation of the Struc¬ 
ture of Haulms in Connection with the Production of Strains jResistant to 
Lodging. — PiAHN - Appiani, H., in Zeitschrift fur Pfianzmzuchtung, VoL II, No. 4, 
pp. 461-494. Berlin, November 1914. 

A series of investigations were carried out on rye to determine the 
structure of the haulm and the correlation between its different internodes 
as factors in the plant's resistance to lodging Holdefleiss's apparatus 
(as modified by Mensing) was used for measuring the resistance to breaking 
force of the straw. After discussing the results obtained, the writer 
draws the following conclusions: 

1. The " positive solidity of an internode in a haulm may be 
defined as the minimum weight required to break the straw when applied 
to a length % which is calculated from the formula 

X = 1 '^ ^ ^ 

where a — the actual length of the internode. 

2. In normal plants, the positive solidity^ of the internodes dimi 
nishes graduallj’^ from the base tq the apex of the haulms. 
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3. The positive solidit3’' cannot be used as a basis for selection in 
plant breeding because it is controlled by external factors during the various 
periods of vegetation which thus completely mask all hereditary tenden¬ 
cies. 

259 - The Flowering of Rice and Some Attendant Circumstances.— ak:emine, m., 
Zeitschnp jilr Pflanzemuchiungt Vol. II, Part 3, pp. 339-375 + ^ figg. Berlin, 1914. 

An account is given of the results of 6 years' investigations carried out 
by the writer at Sapporo, on the “ Akage" rice which is the most common 
variety grown in the coldest parts of Japan. The investigations refer to the 
development of the flowers; the morphological modifications of the floral 
organs during flowerieg; the influence of surroundings upon flowering; 
the relation between the period of blossoming and the weight of the grain; 
pollination; the effect of rain upon fertilisation ; cross-fertilization, etc. 

Some of the principal results were as follows: 

All the floral organs of the rice plant, with the exception of the pis¬ 
til, reach their highest development about 5 days before opening. The rice 
plant has normally chasmogamous (open) flowers, but sometimes, under 
unfavourable conditions, it forms cleistogamous flowers. At the flowering 
time, the glumes form an angle of about 30^, under normal conditions they 
remain open from i % to 2 % hours ; at low temperatures and on damp days, 
the time of their expansion is somewhat longer. About 4 days after closing 
the glumes interlock with each other and are completely joined in about 
7 days. The glumes close thus, even if pollination has not taken place; in 
such a case, however, they do not interlock. 

The opening of the flower is brought about by the swelling of the lodi- 
cules, which become about three times their former thickness, while the 
staminal filaments become about five times their original length but do not 
thicken. The pistil, on the contrary, undergoes no notable changes, the 
style merely expanding laterally. Under normal conditions, the expansion 
of the flowers begins towards 9 a. m, or midday, and finishes about 3 p. na. 
The duration of the flowering is briefer, if the external conditions are fa¬ 
vourable, while they axe longer if the latter are unfavourable. The minimum 
temperature required for the opening of the flowers is about x$^ G., the 
maximum is from C.; the higher the natural temperature, the more 

active the process, and during flowering, the highest temperature which 
is not injurious to the plant is about 50® C. Light has no effect on flowering; 
when the temperature is sufficiently high, it takes place about normally 
even in the presence of great humidity. ^ 

As a rule, the flowers that open first form the heaviest caryopses, and 
those that open last give rise to the lightest. Pollination takes place, either 
imm^ateiy before or at the moment of the opening of the flower ; rice 
is . thus essentielly autogamous. Under favourable conditions, fertilisation 
commences about X2 hours after the flowering and is complete after about 
one day. The opening of the glumes offers no absolute physiological ad¬ 
vantage, since the fruits can form equally well when the former are con- 
^ricted and remain closed. The unfavourable effect of rain is perhaps only 
to be attribuited to its mechanical action on the anthers which sometimes 
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do not assume their normal position and thus interfere with pollination, 
lyow temperatures greatly hinder the development of the pollen-tube and 
fertiH2iation, even if the stigma has been well covered with pollen. 

Cross-fertilization can often occur in rice, if the anthers do not assume 
their normal position, either on account of incomplete development, or 
of unsuitable surrounding conditions. The fertilised ovaries bend back in 
about one day towards the internal glumes, then the3" grow continually 
until they reach the apices of the glumes. The portion of the fruit which is 
che last to form is always that situated a little above the embryo. 

260 - The Analysis of Tomatoes. — Br^utlecht, C. a , and Crawford, G ,m The Journal 
of Industrial and Engineering CJiemiUry, Vol 6, No 12, pp. 1001-1002 P^aston, Pa., 
December 1914 

There appears to be general agreement that the tomato plant uses 
relatively little phosphoric acid, but more potash and nitrogen. Most of 
the potash remains in the vines and roots so that the crop removes very 
little mineral matter from the soil. During ripening there is a progressive 
increase in the organic acids, sugars, starch and non-protein nitrogen and 
a decrease in protein nitrogen and cellulose. The proportion of other 
constituents remains practically unchanged. 

Analysis of tomatoes from ten counties in Florida showed the follow¬ 
ing variations per cent: 89.3 to 95.3 per cent of water ; 0.38 to 0.64 pet 
cent of ash; 1.53 to 7.78 per cent of iron in ash. The amount of iron 
calculated on the fresh fruit varies from 0.012 to 0.037 
averages 0.023 cent. 

The soil in which these tomatoes were grown contained from i.o6 to 
1.3 per cent of iron. 

2t>i - The Calciphobe Character of the Lupin. — pfeitfer, Th., and blanck, e., in 
MtUeilungen der LandmriiiChattUchen InsUtute der Komghchen Umversitat Breslau, 
Vol. VlIT, Part 11 , pp 201-233. Berlin 1914. 

In a previous article (i) the writer^ put forward the hypothesis that the 
calciphobe character manifested by lupins was attributable to two causes : 
i) that the availability of a very large amount of lime might result in its 
excessive absorption b}" the plant and act unfavourably upon the meta¬ 
bolism of the latter either indirectly by hindering the absorption of other 
and indispensable substances, or directl^^^ by poisoning the plant. To 
this result the writers give the name of “ general action of calcium 
2} That the lupin which is able to grow-in poor soil possesses in its roots a 
great property of dissolving the insoluble constituents of the soil. When 
it finds itself in the presence of large quantities of the carbonates of the 
alkaline earths, it is under conditions to which it is not^adapted and these 
produce disturbances in the plant's development. This specific effect is 
termed by the writers the action of the carbonate 

It was not possible as a result of previous investigations to give a 
complete explanation of the lupin's calciphobe behaviour, it was shown, 

{Ed.), 


(1) See B. Feb. 1911, No. 388. 
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however, that the yellow variety is very susceptible to alkalis a^id that 
its aversion to calcium must be attributed, at least in part,, to ,tlie action 
of the carbonate which causes the neutralisation of the acids of the roots. 
It is a question here, not only of an indirect effect, viz. the diminution 
of the solvent property of the roots, but also of the direct injurious effect 
of an alkaline nutritive substratum: Given, however, the contradictory 
results obtained by previous investigators, as well as by the writers them¬ 
selves it has been impossible to ascribe the injurious effect of the lime to 
any single factor. A. further study of the question during the three years 
1911-1913, led to the following conclusions: 

1) Crushed limestone acts less unfavourably upon the development 
of the lupin than precipitated lime or chalk, hence the harm done by these 
latter substances cannot be compared to the injurious effects observed in 
the field under natural conditions. The series of experiments made, shows 
great differences in the action of the limestone, so that it is impossible to 
determine the point at which the injurious effect begins. The fact that in 
one case the limestone caused a greater production of dry matter cannot 
be explained. The amount of limestone given to the lupins had a 
favourable action upon peas. 

2) Gypsum also had an injurious effect upon lupins, although the 
amount of lime absorbed b}’’ them from this substance was less than in 
the case of limestone. This last fact is noteworthy, seeing the greater solu¬ 
bility of gypsum in water containing carbonic acid, and shows that salts 
of organic acids capable of being absorbed are more easily produced from 
limestone, by the activity of the roots. The injurious effect of gypsum and 
the greater amount of calcium absorbed from limestone renders it probable 
that the susceptibility of Lupinus to lime is partty due to the general 
action of lime e. to an excess of available carbonate. 

3) This last conclusion might also be deduced, from the injurious 
effect of the addition of nitrate of calcium to carbonate of calcium. But 
since nitrate of potassium had the same effect as nitrate of calcium, the 
toxic action must be chiefly due to the physiologically alkaline reaction of 
the nitrates- 

4) Ammonium suplhate, which is physiologically acid, only had an 
appreciable injurious action upon lupins when it was given in very large 
quantities. 

5) The formation of root tubercles in lupins was affected when the 
growth of the plants was hindered by the limestone etc., and this retarded 
development was accompanied by a decrease in the absorption of nitrogen. 
Nevertheless, the calciphobe properties of the lupin could not be due to lack 
of nitrogen as tha bad effects not only did not cease in the presence of 
nitrates, but were even intensified when nitrate of lime was added to car¬ 
bonate of lime. It is thus a question of a general injury’* to the plant accom¬ 
panied by a decreased formation of the toot tubercles. In this case too the 
peas behaved in a contrary manner to the lupins. 

6) The lupins' content of phosphoric acid is notably decreased by 
the eff'ect of limestone and nitrate; this diminution is less in the case of 
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gypsum and is absent when ammonium sulphate is used. Hence it would 
seem possible that the idiosyncrasy manifested by the lupins might par¬ 
tially be ascribed to want of phosphorus, but this hypothesis is contra¬ 
dicted by the fact that in the writers' experiments the plants were manured 
with a fertilizer containing usually a high percentage of phosphorus. In 
addition to the carbonate of calcium, the peas absorbed one year a little 
more and one year a little less phosphoric acid ; these plants alwa3"s be¬ 
haved quite differently to the lupins. 

7) It was never proved by the researches of the writers that the 
reason of the lupin's aversion to lime was due to a deficiency' in x^otash; 
further, this peculiarity on the part of the plant was not decreased when 
it was supplied with a large amount of easily' soluble potassic compounds. 

8) The absorption of iron by some of the lu]3ins sensibly decreased 
on their being supplied with carbonate of lime, nitrate of lime and nitrate 
of potassium, on the other hand, ammonium sulphate, as a physiologically 
acid salt, had a somewhat limited, but favourable, effect upon the absorp¬ 
tion of the above-mentioned element. 

It may therefore be safely admitted in agreement with other writers, 
that the calcipliobe properties exhibited by^ lupins are, to some extent, 
attributable to the decreased absorption of iron. Also in this respect, 
peas act differently^ to lupins. The addition of carbonate of lime does not 
diminish to any appreciable extent the absorption of iron by^ the j^eas, thus 
the activity of their roots is less affected than lupin roots by these calcium 
salts. This again shows that the latter plants have a special susceptibility 
to substances that combine with acid-^. 

9) In conclusion, the aversion shown to lime by^ lupins is a mosj 
complicated phenomenon, due undoubtedlyr to several factors. 

The experiments will be continued. 

262 - The Action of Alkalis and Acids on the Permeability of Protoplasm, — 

OsTERHAUT, W. J. V. (Harvard University) in The Jottrnal of Biological Chemistry^ 

Vol. XIX, No. 3, pp. 335-343; No. 4, pp. 493-301. Baltimore, Md., November and 

December 1914. 

Warburg has shown that sodium hydrate causes a considerable in¬ 
crease in the oxidation of fertilised eggs of the sea-urchin, but that the alkali 
does not penetrate into the interior of the egg. Further, Harveys has 
found that sodium hydrate does not easily^ j>enetrate into the cells of Elodea, 
Spirogyra and ParamcBcium. It then becomes necessary to explain the 
influence of caustic soda on oxidation, if its action is confined to the 
cell wall. It is possible that oxidation takes place especially on the surface 
of the cell or that the caustic soda influences the oxidation by increasing 
the permeability of the cell to oxygen and other substances. In order to 
test this hypothesis the writer makes use of a method already described by 
him {Science, XXXV, p. 192, 1912). It consists in the determination of 
the electrical resistance of the living tissues of Laminana saccMfina im¬ 
mersed in sea-water to which has been added variable quantities of an aque¬ 
ous solution of caustic soda having the same electrical conductivity as the 
sea-water, or a mixture of sodium and calcium chloride, or even of sodium 
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chloride and calcium hydrate. It was found that a very small quantity 
of soda was sufiicient to produce a considerable increase in permeability. 

The same method was applied to, the study of the effect of acids and it 
was found that whilst alkali causes a simple increase of permeability, acids 
produce a rapid decrease, followed immediately by a rapid increase which 
continues to the fatal point. 

263 - The Antagonism Between Acids and Salts in the Plant Ceil ~ Ostereout, 
W. J. V. in The Journal of Biological Chemistry, Vol. XIX, No. 4., pp. 517-520. Bal¬ 
timore, Md., December 1914. 

In his work on animal physiology Toeb has demonstrated that the 
action of acids is antagonistic to that of salts and has pointed out that this 
fact is of special importance to the theory of permeabiiit}^ since it indicates 
that the permeability of the protoplasmic membrane to water and to sub¬ 
stances soluble in water depends upon the presence of proteids rather 
than on that of lipoids. 

The wrriter's investigations have proved that a similar antagonism 
exists in plants, although in this case it is less pronounced. This show’'s 
the proteid nature of the protoplasmic membrane of plants and agrees 
with the fact that (as demonstrated by the writer) ions pass through this 
protoplasmic membrane which they would be unable to do if the latter were 
composed of lipoids. 

The method used in these investigations consisted in determining the 
electric conductivity of Laminaria saccharina which gives the exact measure 
of the permeability of protoplasm. A solution of hydrocloric acid of the 
same conductivity as sea water was prepared; different quantities of this 
were added to a solution of sodium chloride, having also the same conduct¬ 
ivity as sea water ; the electric resistance of living fragments of Laminaria 
saccharina was determined after they had remained for various lengths 
of time in the different mixed solutions, as well as in solutions of pure sor 
drum chloride and pure hydrochloric acid. 

From the results set forth in tables and diagrams, the writer concludes 
as follows: The action of sodium chloride may be antagonised by that 
of hydrochiqric acid. The degree of the antagonism is not so great, as that 
existing between sodium chloride and calcium chloride. Life cannot be 
prolonged as long in the most favourable mixtures of sodium chloride 
and hydrochloric acid as in the most favourable mixtures of sodium chloride 
and calcium chloride. The results show that the protoplasmic membrane of 
plants is of a proteid nature, 

264 - The Ant^onism between Ions in the Alsorption of Salts by Plants. — 
SmEs, W., and Jorgensen, Ingvar, (Leeds University} in The NemPhytologist, Vol, XIIl, 
No. 8, pp. 253-268. London, Octobar, 1914. 

From a brief survey of the work published on antagonism it is evi¬ 
dent that this is a phenomenon of widespread or perhaps universal occur¬ 
rence in organic life, as it has been observed in connection with absorp¬ 
tion by both animals and plants, and in the case of the latter, in species 
from all parts of the plant kingdom. 
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Antagonism appears to be limited to kations (i), but not merely to 
those which are generally supposed to have a nutritive value or which are 
present in the plant; Sziics' researches have shown that it exists also 
between such unnecessary or poisonous ions as aluminium and copper, and 
even between metals and alkaloid bases. The cases of antagonism that 
have been observed so far appear to show that this effect is greatest be¬ 
tween ions of a different valency, but it is not altogether absent between 
ions of the same valency. 

The most plausible explanation of antagonism that has been put 
forward is certainly that of Sziics which is itself based on Pauli's view of 
absorption. Pauli regards the plasma-membrane as acting as a carrier 
of ions into the interior of the cell. The plasma -membrane is supposed to 
form compounds with the ions and by the reversibility of the process the 
ions enter the cell. Sziics points out that^on this view it is possible to under¬ 
stand how it is that inorganic electrolytes which play so important a part 
in plant nutrition, but which on the other hand are insoluble in lipoids (2), 
are able to enter the cell. 

vSziics concludes that according to Pauli's view, if there is outside the 
cell a mixture of salts containing two different ions, both of wj'hich are carried 
in hy the same radicle of the plasma-membrane, these ions must naturally 
hinder one another's absorption ; each will combine with a part of the plasma 
membrane substance which would otherwise be used by the other ion if 
that alone were present, and so the absorption of both ions is hindered. 

Whereas it has been generally supposed that the seat of antagonistic 
ion action is the plasma-membrane, Hansteen-Cranner in a recent paper, 
puts forward the opinion that the cell wall plays an active part in the inter¬ 
change of substances between the living cell and its surrounding. This 
author produces evidence to show that the cell wall of actively growing cells 
contains lipoid substances as well as cellulose and pectin, and that the cell 
wall must be considered as of much greater importance in the vital functions 
of the cell than has hitherto been supposed. It must be left for future work 
to localise definitely the actual part which the various membranes surround¬ 
ing the protoplast actually play in the phenomenon of antagonism. 

*265 The Physiological Action of the Salts of Aluminium upon Plants. — kratz- 

MAIJN, Ernst, (k. k. Hochschule ftir Bodenkultur in Wien) in Sttzungsberichte der 

Kaiserlichm AhadamU der Wissenschafteny matkemaiische-nafurmssenschafiliche Klasse^ 

Vol. CXXIII, Parts II and III, pp. 31 1-233. Vienna, 

The writer gives a critical review of the ex]')erimcnt s mtide by othc rs and 
describes those carried out by himself respecting the effect cf aluminium 

(1) An antagonism between anions has recently been recorded by Miyake. (Aufh,)* 

(2) It should be noted that the theory of Quincke and Overton to the effect that the 

plasma-membrane is of the nature of a continuous film of lipoid, is by no means generally 
accepted, although most workers are agreed as to tlie presence of lipoid in the plasma- 
membrane. Cgapek for instance suggests that the fatty substance might simply be sus¬ 
pended as an emulsion in a colloidal complex of water and proteid; this would enable 
one to understand the intake of substance like salts which ^are insoluble in lipoid, but 
soluble in water. (Auik). 
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Upon the colour of plants, or portions of plants, containing aiithocyanin, 
and upon starch formation and plasmolysis. He also gives an account of 
his investigations regarding the poisonous action of aluminium salts, their 
efiect upon the development of fungi (the cultural experiment of the wri¬ 
ter were carried out with nigef) and the question whether alu¬ 

minium is a nutritive element. The following conclusions are drawn : 

1) In conformity with the results obtained b>MoniSCH,MiYOSHi, and 
EIatic with other plants, the writer observed that the shoots of red cabbage 
grown in Knop’s nutritive solution with the addition of o.oi per cent of 
nitrate of aluminium assumed a light blue colour. 

2) The disappearance of starch noticed by Flxjri in Spiro^yra, 
Elodea and Lemna^htu kept in solutions of aluminium salts, was confirmed 
by the writer only in the case of Elodea. The roots immersed in solutions 
of aluminium salts did not lose their starch. 

3) The disappearance of the starch due to the salts of aluminium is 
attributed by the writer to the hindrance of the condensing ferments and 
to the activity of the hydrolysing ferments as well as to the weakening ot 
assimilation (general toxic action). Evidence in support of this statement was 
obtained by carrying out a variation of Boehm’s experiment on the forma¬ 
tion of starch from sugar in the dark: while leaves containing no starch 
formed a large amount of the latter if placed for some days in a 20 per cent 
solution of saccharose, the starch reaction was not observed if i per cent of 
aluminium nitrate was added to the saccharose solution. 

4) Salts of aluminium of 0.005 per cent concentration hindered the 
growth of the higher plants in the case of Zea mays, Vida faba, Lens escu- 
lenia, Helianfhus anmms etc.; very dilute solutions (0.0001 per cent) on 
the other hand increased growth a little. Nitrate of aluminium also had a 
toxic effect. 

5) Aspergillus niger cultivated in the presence of glycerine (an or¬ 
ganic nutritive substance) received a strong impetus to growth and fructi¬ 
fication from the addition of from 0.005 to o.i per cent of sulphate of alumi¬ 
nium, This salt on the other hand hindered growth and almost entirely 
prevented fructification when the fungus was given glycerine \vith peptone. 

6 ) Prothalli of Equisetum arvense were grown on agar with mineral 
salts; the addition of o.oi per cent of nitrate of aluminium greatly 
favoured their growth. 

266 - Present State of the Knowledge of the Chemistry of the Mendelian Factors 
for Flower-Colour. — Wheld. 4LE, M., in journal of ,Genettc$, Vol. 4, No. 2, pp. 109- 
129 — I plate Cambridge, October 1914. 

This paper includes: a) a study of the pigments in several varieties 
of AniinMnimi fnajus, and especially of the yellow pigment, one of the 
anthocyanin pigments of AfdirrUmm and Centaurea, ^and 6) a discussion 
of the factors involved ifi the formation of the anthocyanin pigments. 
The writer comes to the following conclusions : 

I. — There are three varieties of Aniirrhmm maps, iyory, yellow 
and white which do not form anthocyanin. Ivory is dominant to yellow 
and contains a factor ** J which is absent from yellow. 
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It has been shown by the writer that the pigments in the ivory and 
yellow varieties are flavones. Ivory contains a pale yellow flavone, api- 
genin, and yellow, in addition to apigenin, contains a deeper yellow flavone, 
luteolin. Hence the /'' factors may be represented as the power to inhibit 
the formation of luteolin e. 

The wiiite variety contains no flavone. 

2. When either the yellow or ivory is crossed with a white of suit- 
able composition, an containing anthocyaniii is produced. Therefore 
it appears likely that the anthocyanin is formed from a flavone by the ac¬ 
tion of some factor contained in the white. Anthocyanin might be an 
oxidation or a condensation product of a flavone or both. 

3. Two anthocyanins have been isolated from Antirrhinum, red and 
magenta, the latter containing a B” factor which is absent from theied. 
Analyses of the red and magenta pigments have shown that they both 
contain a higher percentage of oxygen than the flavones. Also, magenta 
has a higher percentage of oxygen than red. Determinations of the mole¬ 
cular weights of the red and magenta pigments indicate that the antho¬ 
cyanin molecules are at least twice or three times as large as the flavones. 
Hence in addition to oxidation, condensation must have taken place, 
either between flavone molecules, or between the flavone and some other 
aromatic substance. In the latter case, one substance the “ i? factor, 
may give red anthocyanin and a second substance the S factor, ma¬ 
genta. The view that anthocyanin is in x->art, at any rate, an oxidation 
product is confirmed by the researches of Keebi^b, Armstrong and Jones, 
who have shown that anthocianin is formed in tissues most rich in oxidis¬ 
ing enzymes, though there is no good evidence, from the well known Men- 
delian cases, of albinism being due to loss of an oxidising enzyme. 

4. From recent researches on the pigments of the Cornflower, WiEE- 
STATTER states that the flower contains three pigments ; a purple pigment 
which is an acid and owes its colour to the presence of a quinone nucleus 
and which readily passes to a colourless isomer which is a flavone deriv¬ 
ative ; a blue pigment which is the potassium salt of the purple ; and a 
red pigment which is an oxonium salt of the purple with an organic acid. 

3. As a result of recent work, Combes has brought forward the hypo¬ 
thesis that anthocyanin is not an oxidation product but, on the contrary, 
a reduction product of the flavones. As evidence, he quotes experiments 
which bring about the formation of anthocyanin from flavones by means of 
sodium amalgam in acid solution and the formation of flavones from antho¬ 
cyanin by treatment of the latter with hydrogen peroxide. The evidence, 
however, cannot be considered conclusive in the absence of analyses of 
the products. A similar formation of artificial anthocyanin has been ob¬ 
tained by Tswett, and by Xeebee and Armstrong from plant extracts 
by treatment with aldehyde and strong acid or nascent hydrogen in pre¬ 
sence of alcohol and strong acid. The artificial product has some of the 
properties of natural anthocyanin but differs in its solubilities. Further 
analyses are required for the determination of its identity. : 
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267 ^ Migration of Reserve Material to the Seed in Barley Considered as a 
Factor of Productivity. — Beaven, B S., (vSummary hom a paper read betore the 
Agricultural Section of the British Association f ^r the Advancement of Science at the 
V Austr lian Meeting, August 1914) in The Journal of the Department of Agriculture of 

Victoria, Australia, Vol XII, Part 12, pp. 733-734. Melbourne, December 1911.. 

With barley the ratio of the dry matter accumulated in the seed to 
the total dry matter of the plant when fully ripe frequently influences the 
produce of grain to a greater extent than any other factor; also it is more 
important in barley than in either wheat or oats, because the value of the 
dry matter of the haulm {i. e. the stem and leaves) is less with barley; also 
this ratio is higher in some races of barley than in any variety of the other 
cereals, and probably higher than in any other cultivated plant. This 
ratio varies considerably as between different varieties of barley and as 
between races of the same variety of any cereal species. It has a high value 
for purposes of selection, especially in the early stages of selection from 
amongst a limited number of individual plants obtained by artificial cross¬ 
fertilization. 

As between two races, each the progen}' of a single plant of the F4 gener¬ 
ation of the same cross, and with the same weight of dry matter in the 
entire plants on unit areas, the inherited and persistent difference in the 
ratio referred to has been found in a series of experiments to be as much as 
5 per cent. In consequence of this factor alone, with the same total weight 
of grain and straw on unit area, the yield of grain was more than 10 per cent 
greater in some such races than in others. 

In the case of hybrid races generally the number of individuals possess¬ 
ing different combinations of characters is very* large, especially if minor 
characters affecting either productivity or quality are taken into account. 
The experimental error involved in selecting either indiridual plants, or 
aggregates which are the progeny of single self-fertilised plants, for the 
purpose of starting new races of cereals, is so great in consequence of environ¬ 
mental conditions, that no conclusions of practical value can be drawn, 
except from a very large number of observations, as to relative productivity 
when only the dry weight of the grain is taken into account, and then only 
if special methods of cultivation are adopted. 

The paper describes the methods adopted in collaboration with Pro¬ 
fessor Biffen and with Mr. W. E. Gosset, and gives a summary of the con¬ 
clusions arrived at, more particularly as to the value for selection purposes 
of accurate determination of the relative seed forming energy as shown 
by the coefficient of migration ” of different races of barley. 

AGsicuLTORAL 268 - His Mprovement in the Standard of Quality of Agrieultura! Seed in Ire- 

’ SEEDS land. — The journal of the Board of Agriculture, Vol. XXI, No. 7, pp. 585-594 -h i Fig, 

Eondon, October 1914. 

The Weeds and Agricultural Seeds (Ireland) Act, 1909, confers upon 
' the Department of Agriculture certain powers of sampling agricultural 

seeds at shops and stores, and of publishing the restilts of tests of these 
seeds with the names and addresses of the vendors. Up to the present this 
' . power of publication has been exercised in one instance only. The Depart- 
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merit’s policy has been chiefly of an educational nature and directed to 
bring the several interests to cooperate voluntarily in effecting the intended 
reform. 

One of the first steps taken was the establishment of a system of 
agricultural instruction by means of visits to farmers by Itinerant Instruc¬ 
tors in Agriculture. A large corps of these county instructors, supplement¬ 
ed by a number of agricultural overseers and their assistants is employed 
to advise farmers on all matters relating to practical agriculture. In addi¬ 
tion there are winter agricultural classes organised by the County Commit¬ 
tees of Agriculture throughout the country as well as classes in the Depart¬ 
ment’s agricultural colleges and schools where young farmers are taught 
the importance of using good seed in preference to cheaper seeds of infe¬ 
rior quality. Also, in order that the farmers should have the means of ascer¬ 
taining the quality of the seed supplied by the merchant, the Department 
set up a seed-testing station, where for a nominal fee of a farmer can 
obtain a germination and purity test of his seed. 

The term agricultural seeds ” is defined, for the purposes of the 
Act, as meaning the seeds of grasses, clovers, flax, cereals, turnips, rape, 
mangolds, carrots, cabbage or parsnips. The powers of sampling conferred 
upon the Department include not only determinations of the quality but 
also the source of supply of the seeds of every retail and wholesale vendor 
in the country. The itinerant agricultural instructors, assisted by a number 
of the agricultural overseers and by officers specially appointed for the pur¬ 
pose, visit the shops and stores of seed merchants throughout the country 
and take samples at the proper season each year. In 1913 the number of 
officers was 69 and as many as 6246 samples were taken from 1535 seed- 
stores ; many more stocks were inspected without samples being neces¬ 
sary. It w’^as found that the bulk of the seed retailed came from about 16 
wholesale Anns which were almost entirely Irish, most of them being 
seed cleaners ” i, e. firms who buy the seed crop from the grower and 
prepare it for the market by special machinery. Examination of the sam¬ 
ples taken under the Act disclosed the fact that a proportion of the trade 
in grass seeds of most of these firms consisted in the sale of very inferior 
mixtures containing cleanings ” or blowings With a view to stopping 
this supply at its source the Department of Agriculture approached the 
firms concerned and arrived at the following agreement: no Perennial 
P.yegrass seed shall be sold in Ireland with a bushel weight less than 20 
lbs. and no Italian Ryegrass with a bushel weight less than 16 lbs., nor 
any seed containing such materials as white and brown hay seed ** clean¬ 
ings blowings and Holms. A ver}’* considerable improvement in the 
quality of the seed retailed in Ireland has already been observed. 

The Department has also sought to effect improvement through the 
retailer and has provided special local classes for traders in which instruc¬ 
tion is given regarding the characteristics of good seeds, the methods of 
identifying the more important classis of seeds and their principal impur¬ 
ities, seed testing and the facilities afforded by the Department in, thfe 
connection as well as the provisions of the Weeds and Agricultural , Seedi 
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(Ireland) Act. Information is also given by the itinerant instructors in 
agriculture during visits to seed shops. 

Another branch of the Department is concerned with improvements 
in quality by plant breeding on scientific lines. Attention is first given to 
determining the best varieties of each species suitable to the local condi¬ 
tions. The work was begun with cereals and since 1901 extensive variety 
experiments have been conducted with barley, wheat and oats. As a re¬ 
sult of these tests the number of desirable varieties has been reduced to 
one or two for each cereal. By means of demonstration plots, the super¬ 
iority of pedigree seed was shown and a demand for it was created. This 
demand was met by propagating the best varieties from single ears, and, 
when sufficient seed was obtained to sow large plots in the country, the 
produce was placed in the hands of persons interested in the distribution 
of good seed in their respective districts. It was thus further propagated 
until there are now many thousands of acres sown with the strains of the 
three cereals originally raised by the Department. This work is being sup¬ 
plemented by hybridisation experiments and it is hoped to produce still 
better varieties in the near future. Attention is also being directed to the 
improvement of flax and clover seed. 

The improvement in the condition of rye-grass seed is encouraged by 
offering prizes for competition at the principal seed markets. 

In 1900 a seed-testing station was founded. During the 14 .years of 
its existence more than 19 000 samples of seed have been tested, the aver¬ 
age for the last 4 years being over 2 000 per annum. A purely nominal 
fee is charged to farmers, whilst seed vendors are charged 2S per sample. 
The present work of the station may be divided into three main divisions: 
a) testing samples of seed for farmers and Irish seed merchants; b) exam¬ 
ining and testing samples of seeds taken under Fart II of the Weeds 
and Agricultural Seeds (Ireland) Act, 1909; c) general advisory work in¬ 
volving seed-testing. The results of the tests of Act samples are intended 
for the information and use of the Department alone, though in certain 
cases they have been communicated to the merchants and retailers with 
gratifying results. 

The station is at present located in the Royal College of Science, 
Dublin. 

The purity test is determined by weight; the percentage germin¬ 
ation is determined with 500 cleaned seeds and sometimes with 900 seeds. 
The methods of analysis adopted at this station are generally analogous 
to those employed in the various European stations, though with the fol¬ 
lowing differences: d) all impurities including weed seeds, dirt and emp¬ 
ty seeds are removed before testing in Continental laboratories whereas 
by the Irish method tests are carried out on the seed as it is retailed to 
the farmer; &) at the Irish Station each sample is tested with a control,, 
the germination of which is already known. If the control does not give 
its reputed standard of germination the test is discarded and a second one 
instituted. 
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269 - Impurities in Seeds in Victoria, Australia (i). — Communicated by s. s Cameron 
Director of Agriculture. 

Report on seed examined in October and November 1914. 


Weed seeds 
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(*) This sample contained also 0004 per cent of ergot as well as a large quantity 

of stripped rye-grass seed and stalks (2.63 per cent) and a quantity of grit It was badlj- infested w-ith, 
mites and had to be fumigated 


270 - Aeelimatisation Experiments in Italy with Varieties of Japanese Riee. — 
PoLi, Polo, m II Giornale di RtSKuUura, Year IV, No. 22, pp, 333*333 VcrcelH, 
November 30, 1914 

The experiments described in this article were carried out in the expe- 
limental field of the Rice Growing Experimental Station of Vercelli. The 
ground used was a three-years-old rice field which had been fertilized 
by green manuring with clover, and by the application of 530 lbs. of 
superphosphate and 132 lbs. of calcium cyanamide per acre before sowing, 
and 132 lbs. of nitrate of soda per acre as a top dressing on June 20. The 
Italian varieties Ranghino, Nero di Vialone, Eencino and Sancino served 
as controls. The rice yield in lbs. per acre was as follows : 


Eatlv Japanese Varutus 

Ib^ 

pel acie 

Ldh' Japaiuse Varietus 

11^ 

pet icre 

S.2kaidai 

2 bll 

Onsen 

6197 

Jojimshi 

2 620 

Oba 

4854 

Takatzfi , 

4 ^*1^ 

Wa«5e-Shimiki 

ft 047 

Okidate . 

4 742 

Italian Vaneties 


Kitaka^a 

3 <>71 

Ranghino 

3498 

Shiraigha . 

313^^ 

Nero di Vialone 

3860 

Bungo. 

3451 

Lenemo 

5246 

Sekiyama 

4292 

Sancino 

5810 


The early varieties gave the lowest yields and the late ones the largest 
crops. The former are all bearded, the latter, are all unbearded. In spite 
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of lieavy manuring, the early and late varieties alike showed themselves 
very resistant to brusone (rotten neck) and similar forms of disease, the 
early varieties, however, have the defect of lodging readily to which the 
writer attributes their low productiveness. 

Amongst the late varieties, Onsen ripened its grains, Wase-Shinriki 
did not reach complete maturity Oba is perhaps stiU a little later but of 
excellent quality. All three greatly resemble the respective original varieties. 

All the Japanese varieties produced white transparent seed which 
bears comparison wdth good samples of the same grown in Japan. 

271 - The Effect of Transplanting upon Rice Production. ~ poli, polo in (Swna/e 
di RisicoUuta, Year IV, No. 24, pp. 362-365. Vercelli, December 30, 1914. 

In the, experimental field of the Rice-growing Station at Vercelli, 
systematic experiments have been carried out to ascertain the effect of 
transplanting upon rice production. The latter operation was effected 
in the same soil in which the sowing had taken place and from which were 
taken the seedlings for transplanting. Thus, in the case of one of the experi¬ 
mental varieties, Ranghino, the transplanting was effected in ground 
immediately adjoining the plot in which it had been sown and from which 
the seedlings for transplanting had been thinned out. The seedlings were 
moved early in June and planted, {as is the rule) in tufts of 3 to 4 at a dist¬ 
ance of 10 to 12 in. apart, the tufts being arranged in a quincunx. 

After the usual period of taking root, the leaves grew luxuriantly 
and the plants were green until after the beginning of July, developing and 
tillering in a satisfactory manner. The same varieties of rice which lodged 
when grown where they had been sown, showed, in the transplanted plots, 
a noteworthy resistance, and it was only when nearly ripe that some of them, 
for instance Shiraighe and Jojiruschi, lodged, and then with little injury 
to their yield. The proportion of aborted grains was much less and the 
straw rvas stronger and hardier. 

The numerical results given by this first experiment were as follows : 


Yield in lbs. per acre 

Variety Cntransplanted Transplanter! 

Onsen. 6197 5 9 ii 

SHraigbe . 3137 4 9S3 

Sckiyama. 4 293 5 745 

Takatztt.. 4 348 5 243 

Jojimshi. 2620 6610 

Nero di Vialone. 3 860 4 I 97 

Eencino ..... . 5 247 4100 

Rnnghino. 3 498 5 412 


Only the Onsen and Tencino varieties gave inferior results; and it 
is note'worthy, that while the other untransplanted varieties suffered injury 
from lodging, these two, which seem not to bear moving, proved very reris- 
taut to lodging. The writer, who is continuing the experiments, con- 
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siders that he has now proved that by transplanting, it is possible to 
maintain good crops, especially, in the case of those varieties of rice 
which have the weakest straw. 


272 - Experiments to Compare Results of Planting Whole versus Cut Sets of starch crops. 

Potatoes at the Upper Shillong Agricultural Station, Assam, British India. — 

Basu, B. C., in the Annual Report on Agricultural Experiments m Assam, pp. 31-54. 

Shillong 1914. 

Among other experiments was tried that of the relative results of 
sowing whole and divided tubercles of potatoes, the varieties used being 
King of Potatoes and Magnum Bonum . The results of previous years were 
confirmed. There was very little difference in the outputs. Thus King 
of Potatoes whole tubers gave 2i6maunds of 82 lbs. and Magnum Bonum 
2i4maunds per acre, while tubers divided into 2 halves gave in both cases 
about 205 maunds. Thus both methods are equally good. Only it would 
he as well to avoid dividing in the case of very small tubers, and, on the 
other hand, to cut when there is fear of infectious disease, as this would 
give the chance of detecting and discarding unsound sections. 


273 - A Critical Contribution to the Solution of Some Present Questions Relating 
to Meadow Cultivation. — Berkner, F , in MiUeihmgen der Landwirischafthchen 
Institute der Komghchen Universitat Breslau, Vol, VII, Part II, pp. 235-365, 
Berlin, 1914. 

In 1903 there was instituted in connection with the Chair of Agri¬ 
culture of Konigsberg a Consulting Bureau to deal with all questions 
relating to pastures and meadows. Similar bureaus were subsequently 
started at Wittstock. a D., Treubritzen, Prenziau, Friedeberg Km. 
Schwiebus and elsewhere. A central office was established, connected with 
the Agricultural Chamber of Berlin, for the improvement of meadows and 
pastures and this is in touch with the above-mentioned consulting Bureau. 

Having been appointed Chief of the above Konigsberg bureau from the 
date of its establishment, the writer had the opportunity of making nu¬ 
merous observations regarding pasture and meadow cultivation which he 
confirmed by experimental work, thereby convincing himself that the 
prolonged productivity of a meadow, under given conditions, depends upon 
a relatively small number of groups of predominant plants. Mr. Berkner 
therefore planned a new series of experiments, these he carried out on 
plots of 120 sq. yards each, beginning in 1906. The district he selected 
was one of the most rainless parts of Germany (near Konisgberg); in the 
six years 1906-12 the average annual rainfall was 453 mm. (17.84 inches). 
However, 52,5 per cent of the rain fell during the period of active vegeta¬ 
tion, viz., between April and August. The ex^rimental ground was a 
fen meadow which had never been fertilised within the memory of man. 
It consisted of a stratum of peat 6 in. thick resting on a humiferous black 
sand; it was excessively datnp. The preliminary work consisted in mak¬ 
ing drainage ditches, in a superficial autumn ploughing supplemented, by 
repeated working in the spring, and in liming. 
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The results of these experiments are summarised as follows : 

1) The results of one year's manuring trials on meadows should 
be received with caution, even when the experiments are furnished with 
several series of controls, because a) it is generally the quality rather 
than the quantity which the fertiliser affects the first year; b) the bad 
effects of previous irregular fertilising can make themselves felt; c) every 
species of plant is helped, or hindered in its development by one or more 
nutritive substances and this in a perfectly determined manner, hence it 
is impossible to judge of such action until some years have elapsed ; d) in 
normal meadows, there is a certain equalization in the vegetation between 
the first and the second cutting, as there is in different years, thus, only 
the average production of several years can show in a reliable manner the 
efiect of the fertiliser upon the crop. 

2) The regular use of a potassic-phosphatic fertiliser has generally 
proved useful in increasing the yield; when the price of hay is low the 
highest net profit is obtained with this substance. 

3) On an average, i cwt. of nitrate of soda, gave an increase of 5.3 cwt. 
in the hay crop, and proved unremunerative when the price of hay was 
low. Nitrate of soda did not prove to be superior to ammonium sulphate. 

4) Of phosphatic manures, superphosphate gave on the whole the 
best results though hardly superior to basic slag; the effect of Agrikultur- 
phosphat " was less favourable. 

5) Timing did rather more harm than good. 

6) Manuring with nitrate of soda never left any unexhausted fertility 
in the soil, but this was evident where ammonium sulphate had been used; 
residues were greatest absolutely on the plots which every year were twice 
treated with phosphates and potash in the form of kainit and basic slag, and 
relatively greatest in those that were manured with “ Agrikultur-phosphat 
As far as the intensity of the unexhausted fertility was concerned, it was 
impossible to determine any great difference between the phosphoric acid 
w^hich was soluble in a citric acid solution and that soluble in water. 

7) The various fertilisers have different effects upon the plants: 
nitrogenous fertilisers favour the development of Gramineae and potassic- 
phosphatic mixtures the growth of Teguminosae. Every kind of fertiliser 
however, decreased either the number of the good species of meadow 
plants or the number of weeds. Potash alone did not encourage the 
development of Teguminosae, but only when mixed with phosphates. The 
several forms of phosphates had an essentially different effect upon the 
growth of Teguminosae, the least efficacient being raw phosphate, and the 
most efl 5 .cient, superphosphate. In addition superphosphate increased the 
number of species of Teguminosae and rendered thein development less 
dependent upon climatic conditions; it Is not clear whether this increase 
is mor'e due to the action of the soluble phosphoric acid, or to the sulphate 
of lime in the superphosphate. 

8. The soil reaction appears to have more influence upon the growth 
of Teguminosae than has hitherto been supposed ; the various meadow 
species appear to behave very differently in this respect. The composition 
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of tile flora was best on plots fertilised with kainit and superphosphate 
and the nutritive value of the hay was also higher. Nitrogenous fertil* 
isers seemed especially good for high-growing meadow Gramineae, and 
particularly for meadows fescue and tall oat grass. 

9) The amount of water present in the forage depends upon the season 
and the fertiliser, it is larger in the first crop than in the second, and a little 
higher in wet than in dry years (at any rate in the case of the first cut); 
it was also higher in the plots which received exlcusivelypotassic-phosphatic 
fertilisers than in those that were not manured. In general, the water 
content of hay depends on its botanical composition, being greater if 
Teguminosae predominate and less where Gramineae are most plentiful. 
A phosphatic fertiliser applied alone with a nitrogenous one seems to raise 
the water content of the crop a little more than a potassic fertiliser does. 
Sulphate of ammonia gives a more watery forage that nitrate of soda, 
as it promotes leaf development. The utilisation of rainfall by meadow 
plants greatly depends on the average annual temperature and is greatest 
where high temperatures occur most frequently. 

10) The difference between the crops of dry and wet years is more 
conspicuous in those plots where a potassic-phosphatic fertiliser had been 
used than where complete fertilisers had been employd. The yield of the 
plots manured with nitrate is larger in dry seasons than that of the plots 
manured with ammoniacal nitrogen; in damp seasons the reverse occurs. 
The difference betw^een the crops of dry and wet years on the plots treated 
exclusively with mineral fertilisers is less when superphosphate is used than 
when they are treated with basic slag and kainit. 

11) The decrease in production in dry years, partly due to the deficient 
development of the Leguminosae, is connected with differences in transpir¬ 
ation intensity on the parti of Teguminosae and Gramineae; it is possible 
that it is also affected by the diminished respiration of the roots of Le- 
guminosae. The continued satisfactory growth of Teguminosae and Gra¬ 
mineae in a meadow and the continued productivity of the latter is con¬ 
nected with a certain natural rhythm in the development of the two groups 
of plants. This rh3ii:hm represents a kind of rotation and prevents the soil 
sickness caused by I/eguminosae, 

12) The colour of the meadows shows which of the indispensable 
nutritive elements are present in the soil. A greyish hue in the resting 
period of vegetation denotes a deficiency’* in potash and phosphates, while 
a greener tone proves that the soil has always been well fertilised with 
potash and phosphates. When the stubble is dark green, phosphates are 
wanting ; a yellow or brown coloration of the tips of the leaves points to 
an insufficiency of potash. 

13) Theyidd of natural meadows is usually in direct relation to the 
natural productivity of the soil, and of somewhat poor quality; the 
number of wild species of plants decreases more rapidly in the fertilised 
than in the unfertilised plots. When Gramineae and Teguminosae suitable 
to the soil are carefully selected, the amount of seed used for each species, 
is of less importance than is generally believed, as suitable species 
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spread irrespective of further seed supplies. The practice of covering the 
meadows with a mulch (potato tops, cereal and heguminosae straw etc.) 
does not produce the expected increased yield in most cases, for it forces 
the vegetation which is therefore more susceptible to injury caused by 
frosts. 

274 - Lucerne from Different Countries Grown at Svalof from 1911 to 1914 ,—Witte, 

Hernfried, in Sveriges Utsddesfopenings Ttdskrift, Year XXIV, Part 5, pp. 293-301. 

(German Abstract, pp. 301-303), Malmo, 1914. 

The writer begins by giving a rapid summary of the history of lucerne 
growing in Sweden. It appears that this plant was cultivated for the first 
time, successfully on a large scale, from 1770-1780 in the neighbourhood 
of Stockholm. During the following century, crops of alfalfa were raised 
here and there in Sweden but it was not grown to any considerable extent 
until towards the end of the nineteenth century. 

The writer had previously carried out trials with lucerne from Hun-r 
gary, Trance, Italy and Turkestan (Fuhlings Landw, Zeitung, igji, pp, 
47-53) which showed that the Hungarian varieties gave the best results. 
In order to ascertain the cultural value of lucerne from other countries 
also, another experiment was begun in 1911 and continued until 1914, 
iSTineteen varieties were tried, being imported from Hungary, Russia (Podo- 
lia), Bulgaria, Germany (including one from Iphofen in Central Franconia), 
France, Italy,Spain,Turkestan and North America. Two samples of '"Sand 
lAtceme*' {Medicago falcata X saiim) were also tested and proved to be true 
lucerne. 

The seeds from each locality were sown in experimental plots 2x5 me¬ 
tres (6.6 X 16.4 ft.) and in rows 25 cm. (10 in.) apart,in May 1911. The crop 
was not cut the year it was sown, but in the following three years it was cut 
three times each season. The total yield of green weight per acre in the three 
years varied from 65.5 tons obtained from the Russian lucerne to ’37.4 tons 
produced bythe North American. Taking the production of Hungarian lucerne 
as 100 (62 tons in the three years and nine crops), the production of the other 
lucernes was as follows: Russian 105.6, ** Sandluceme ” 92, German (Fran¬ 
conian) go.r, Bulgarian 89.5, Turkestan 84.3, Italian %.4, French 77.3, 
German 77, Spanish 67.9, North American 60.2. The Htmgarian lucerne 
gave excellent crops, especially, in the second and third years; the Russian 
surpassed it the first season, but was a little inferior in the other two sea¬ 
sons. The Bulgarian lucerne was equal to the Hungarian the first year, but 
was afterwards somewhat inferior to it. The Franconian yielded about 10 
per cent less than the Hungarian. The French and Italian lucernes were in¬ 
ferior to the Hungarian,* especially in the third year, and their durability 
was in general less. The Spanish was less productive and durable, as well 
as less resistant to cold than the French, nevertheless after the first six 
cuttings it shot out again more vigourously than all other varieties. The 
Turkestan lucerne was inferior to the Hungarian and was especially weak 
in shooting, particularly the third year. The North American was of little 
value, producing few shoots after cutting; further, it was much attacked 
by Pefomspom tnfoUum, Taking the total amount of lucerne cut in three 
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years as 100 in each case, the relative productions in the period may be 
expressed as follows: 

ipt year ’nd year 3rd year 


Hungarian. 49*2 20.0 

Spanish. 41*3 3 i *4 27.3 

Turkestan. 53 -^ 32.0 15.0 

North American. 52.0 35.8 i2.o 


If the European lucernes be divided into two groups, a south-east group 
consisting of Hungarian, Russian and Bulgarian lucernes and a south-west 
consisting of French, Spanish and Italian varieties, and the average produc¬ 
tion of the first group during the three years (61.3 tons per acre) be 
taken as 100, then the avers^e production of the second group was 76.5 
while that of the Turkestan and North American lucernes was 83,3 and 61 
respectively. 

The experiment shows the most suitable lucerne for cultivation in 
Sweden is that from south-eastern Europe, and especially Hungarian lu¬ 
cerne on account of its durability, resistance to cold and its rapid growth 
after cutting. 

275 - The Production of Fine Sea Island Cotton in the West Indies, with Particular hbre crops 
Reference to the St. Vincent Industry. — Imperial Department of Agriculture for 
the West Indies — Cotton cultivation in the West Indies. — Pamphlet Se:ies No, 74, 
pp. ii8-[-35 fig. Barbados, 1914. — Abstracted in Journal of the Royal Society of 
Arts, Vol. EXIII, N. 3242, pp. 148-149. Eondon, January 8, 1915. 

At least 130 years ago a fine cotton, presumably Sea Island, was 
grown in the West Indies. Seed was sent to the United States, where, 
it is stated, a stock was gradually matured with an annual habit directly- 
adapted to the climatic conditions of a Hmited tract of country. This 
special stock, according to Sir George Watt, embraces all the finest grades 
and most valuable cottons of the world, and is in fact true Sea Island, now 
known botauicalty as Gossypium barbadensf} var. marUima, Watt. 

The cultivation of long-stapled cotton was never completely abandoned 
in the British West Indies, but was confined after the American Civil War 
to a small production in the Grenadines. The revival of fine Sea Island 
cotton-growing, however, dates from* the year 1901, when small experi¬ 
mental plantings were made in this and the following year from seed 
obtained from the United States. The results were very promising. 

In 1903 a large supply of seed was obtained of the fine River’s ,type, 
produced on the seaboard of South Carolina. This variety is still largely 
grown as are also other fine varieties obtained through the British 
Cotton Growing Association and others. In the year 1905 the Ame¬ 
rican growlers of the finest Sea Island cotton combined to prohibit the 
exportation of seed; but this action had little or no effect on the West 
Indian industry, for it was proved by this time that with careful local 
selection and cultivation the quality of the cotton could be maintained 
and in many instances improved, with the result that to-day the finest 
cotton in the w^'orld is produced in certain of the islands. 
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The chief British islands exporting Sea Island cotton are St. Vincent, 
St. Kitts, Barbados, and Montserrat, but the industry, is successfully 
carried on in several of the others. St. Vincent, besides being the pre¬ 
mier cotton-growing island, also produces the most valuable cotton. In 
St. Kitts, however, where the soil and climatic conditions are somewhat 
similar to those of St. Vincent, some exceptionally fine cotton is grown. 
In the paper now submitted it is proposed to refer more particularly to 
the St. Vincent industry, because: 

{a) The British Cotton Growing Association advises West Indian 
planters to cultivate for fineness of Hnt, in \’iew of the competition of 
certain Egyptian and x 4 merican cottons with some of the cotton produced 
ill the West Indies, but not with that of St. Vincent; 

{b) The methods adopted in the production of cotton in vSt. Vincent 
and the measures taken for the protection of the industry have been under 
closer governmental control than in any other island ; and 

(c) The highest degree of success has been obtained in the production 
of fine cotton. 

The soil of St. Vincent is of volcanic origin throughout, and may be 
classed as a dark sandy loam. With the exception of St. Kitts, the soils 
of other islands, are, as a rule, heavier in character. The rainfall of St. Vin¬ 
cent is ample and often excessive, and exceeds that of the other Colonies. 

Mention has been made of the introduction of the River's and other 
fine t^^es from South Carolina, and it is from these that the successful 
local industry has been built up. Great care had to be excercised at the 
outset to ensure that only seed from the best fields of plants true to type 
was planted. The seed now used for planting is all obtained from nurseries 
or selected crop lots, and is tested, selected, and sterilised before being 
sown. The seed selected must be heavy and sound with a tuft of green 
fuzz at one or both ends. Arrangements are made with planters by the 
Agricultural Department to grow special fields from seed from selected plants 
at the experiment station in order to keep up the standard of cotton grown 
by small growers. Most of the large estates now maintain their own nur¬ 
series. The methods adopted in plant selection are based on desirable, 
field characters of the plant, yield of seed-cotton, length, fineness, strength, 
uniformity, and lustre of the lint. Plant selection for resistance to certain 
bacterial and fungus diseases is also largely carried out and with promising 
results. 

The work of maintaining the quality and yield of cotton in St. Vinceuf 
has been greatly facilitated by the enacting of certain legislative measures. 
Under the ordinance for the prevention of the introduction of pests and 
diseases, power is given the Agricultural Authority to destroy, fumigate 
or sterilise ah seed-cotton or cotton seed brought into the Colony, and the 
provisions of the ordinance are strictly enforced. The seed supply is under 
close control. 

A third ordinance which has an important bearing on the industry 
is that providing for the destruction of all cotton plants at the end of each 
^ season in order to prevent the carrying over from one season to another 
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of certain pests and diseases. As the provisions of this measure cover all 
kinds of cotton, whether wild or cultivated, it has been possible to destroy 
all the perennial wild or semi-wild types and so reduce to a minimum the 
danger of cross fertilisation of the valuable Sea Island variety with undesir¬ 
able kinds. 

The prices obtained for St. Vincent Sea Island white cotton during 
the past three seasons have ranged from 2$ to 2$ gd per lb. for the super¬ 
fine '' and from is 6 d to is ii^ for the “ ordinary 

276 ~ The Rejuvenation of Abaca Fields in the Philippines. — nickles, f p., 

(Agricultural Inspector) in The Philippine Agricultural Review^ Vol VII, No. io-i2» 

pp. 411-419, + 2 Plates. Manila, P. I., December 1914. 

At present there does not seem to be any crop which may be grown 
extensively in rotation with abaca and the usual practice of appl3dng com¬ 
mercial fertilizers or animal excrement is in the majority of cases too ex¬ 
pensive to be justifiable. Cultivation necessitates the expenditure of 
money, and, since the returns per acre are relatively low in this industry, 
the problem is to keep this expenditure down to a point where it is justi¬ 
fied by the increase in profits. This has been accomplished by the use 
of cowpeas (sitao) as a cover crop and green manure. 

The preliminary cleaning of the land should begin in the last part 
of the dry season when conditions facilitate the destruction of weeds. All 
trees should be dug up and burnt as it is better to plant shade trees later 
where necessary. The land should then be ploughed not less than three 
times to a depth of 20 cms. and finally harrowed once or twice. Planting 
should be done at the beginning of the rainy season and the cow-peas 
should be sown broad-cast first. They should be sown thickly and evenly 
and harrowed in. Where it is necessary to plant the abaca first, the cow- 
peas should not be sown untiT the abaca is up and they should be covered 
by means of a cultivator running between the rows. The abaca should 
be planted before the cow-peas are up, in holes 20 to 30 cms. in diameter 
and 30 cms, deep in check rows 3 metres apart. 

The root-stocks or underground part of the stalk should be used; 
those about 12 to 15 cms. in diameter being better than larger or smaller 
ones. Each piece should have at least three healthy buds. The usual 
custom is to transplant large plants as a whole, but the roots are liable to 
be damaged and the subsequent growth impoverished. 

In some provinces shade trees are considered to be of great value, but 
not absolutely necessary. If used, they may be planted any time after 
planting the abaca, the best for the pui'pose being leguminous trees such 
as dap-dap {Erythrina indica Tam). 

After planting the abaca no attention is required until the cow-peas 
have matured, a period of 3 to 3 % months. The seed is harvested by hand¬ 
picking and used for subsequent sowings, while the vines are ploughed in 
as green manure . The cow-peas are re-sown and ploughed in again every 
3 or 4 months for a period of 14 to 18 months. At the end of this period 
the abaca is sufl&ciently well grown to completely shade the ground and 
prevent the growth of weeds. Peanuts and some other leguminous crops 
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could be used, but generally their grov^th is not heav>' enough to give full 
protection from weeds. 

No further cultivation is required for the abaca until after the 4th 
or 5th year or until the field has been harvested three or four times when 
the sun again penetrates to the soil and measures are necessary to check 
the growth of weeds. 

The present yield of fibre varies from 342 lbs. to 517 lbs. per acre (380 
kilos to 375 kilos per ha.) and under the above system yields of from 585 
to 900 lbs. per acre (650 to 1000 kilos por ha.) are obtainable. 

Taking the daily wage of labourers at is the cost of this system 
works out as follows: 


Cost per acre 
£ s d 

Clearing. i 7 10 

Ploughing and harrowing. 9 3 

Preparing root stocks, planting cowpeas and abaca . . 132 

Total preliininaryjexpenses. 3 0 3 

Ploughing under and replanting cowpeas 4 to 6 times. . ’ 18 7 

Total expense during first 18 months. 3 18 10 


With slight modifications the above method may be advantageously 
adopted in the planting of new land. 

277 - The Tanning Barks of Victoria, Australia. — Tfie Journal of the Department of 
AgrMiure of Victoria, Vol. XII, No. 10, pp. 609-610. Melbourne, October, 1914. 

The supply of tanning barks is obtained from naturally occurring 
species of acacia trees in the Victorian forests. The best bark is grown 
towards the west of Victoria and it becomes less valuable towards the east, 
i. e, towards Gippsland. The Golden Wattle varies least in value 
from one locality to another. Very good bark comes from the district 
within 30 or 40 miles radius of Portland and good bark is also obtained 
from districts round the Grampians. 

Trees can be stripped at 6 to 7 years of age, an operation followed by 
the death of the tree. 

The production of bark in Victoria does not keep pace with the demand 
owing to the extension of cultivation and grazing. Acacias can be artifi¬ 
cially grown on the poorer soils with remunerative returns. The plants have 
several natural enemies, particularly woolly blight'' (Schizomura lani- 
gBfa )," borers” and fire blight winch quickly damage a plantation and must 
be suppressed. The Forestry Department of Victoria has 20 000 acres of 
natural wattle plantations which are of considerable value. The cost of 
haadstripping is £2 to £2 5s per ton. The sale price is now £6 5s to £8 
per ton according to quality. The annual out-put of bark is il 363 tons 
— all used locally, in addition there is a small quantity of bark imported 
from South Africa. 
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278 - A Contribution to the Study of Funtumia. elastfca, — henry yves, in 
Caoutchouc et la Guttapercha, Year ii, No, 129, pp. 8549-8559. Paris November, 15, 1914.' 

The notes published by the writer are the results of observations made 
during his journeys to the West Coast of Africa, notably to the Gold 
Coast, Dahomey, Nigeria and Gabon. His forest observations were made 
chiefly in the Gold Coast in the course of a mission undertaken in the com¬ 
pany of P. Ammann and A. Giraud. 

A. Summary of Observations. — The writer publishes the results of 
individual observation of 129 trees of Funtumia on the Gold Coast, taking 
into account the circumference at 3 ft. 4 in. from the ground, the height 
at which the tree was tapped, the total yield and the yield per running 
foot of height of the tree, the habitat and the previous tappings. 

The tapping was carried out, with the native implements and accord¬ 
ing to the native method, early in the morning. It was begun at the end of 
the dry season in the Adinan district and prosecuted in the rainy season 
in that of Amnao. Most of the trees treated grew in open forests, or 
forests planted on old cultivated land. In this type of forest Funhmia 
grows well and easily becomes predominant. 

In Table I the writer has summarised his comparative observations 
nn the maximum, average and minimum yield of latex. 


TabeE I. — Compared yields of latex. 


Average 
cir¬ 
cumference 
of trees, 

inches 

Average 
height 
tapped 
of trees, 

ft. in. 

Total 
length 
of incisions 

ft in. 

Average yield in cc. 

Individual yield in cc. per foot 
of incision 

per tree 

1 

per foot 
of incision 

per tree on 
damp soil 

maximum 

recorded 

mlnimnm 

recorded 






Dry Season. 




15-7 

19 

8 

36 

I 

132 

3.6 

— 

— 

- 

22.7 

22 


4.5 


147 

3.0 

— 

— 

— ' 

24.0 

29 

6 

60 

4 

208 

3.4 

— 

— 

— 






Rainy S 

eason. 




11.8 


I 

9 

10 

150 

' 5-6 

10.5 

6.G 

1.6 

13.8 

20 

8 

36 

I 

173 

4*7 

8.6 

7-7 

0.9 

15.S 

17 

9 

32 

10 

148 

4.4 

— 

6.8 

1-3 

17.7 

21 

4 

42 

8 

j 191 

4-4 

1 ^ 

7.3 

2.0 

19,7 

^3 

7 

47 

7 

232 

5-0 

j 10.0 

j 7.0 

U 7 

21.7 

26 

7 

52 

6 

: 240 

4-5 

1 — 

i 7*5 

2.4 

23.6 

j 28 

10 

1 59 

9 

290 

4.8 

1 lO.I 

S 7.0 

2.4 

25-6 

: 39 

4 

88 

7 

408 

4-5 

1 — 

7«5 

2.4 

27.6 

1 31 

10 

72 

2 

343 

1 4.7 

! 9>3 

7-2 

2.1 

31-5 

1 40 

4 

9S 

5 i 

431' 

4-3 

i ^ 

i 8.0 

, 2:6 

33-5 

36 

1 1 

i 

zo 1 

347 1 

3-7 

i!‘ 

— 

1 J 

35’4 

42 

8 : 

; II8 

I j 

j 5S8 ! 

4-9 

i 1 > 

ij 

1 ... 

! 

4 r *3 

39 

4 

I III 

® 1 

; 588 J 

4-9 

] 

! I 
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B. The effect of the season upon the yield. 

It is currently said among the natives that the latex yield at the end 
of the rainy season is almost double that obtained in the dry season. The 
figures obtained by the writers confirm this opinion (Table II.). 

Table II. — The effect of the season upon the yield. 


Aveiage latex yield per tree in cc. 


Girtli of trees 

Dry season 

Rainy season 

Difference 

Inches 

cc. 

cc. 

per cent 

15.7 . 

132 

145 

13 


147 

240 

63 


208 

290 

40 


Thus there may be a difference of over 50 per cent. 

C. The effect of habitat. — The habitats which are most favourable 
to obtaining a high 3rield are the base of hills and the bottom of ” talwegs'' 
where the soil is permeable and always damp, but where the water never 
stagnates. The high dense forest does not seem calculated to produce 
much latex in Funtumia, most of the minimum returns were obtained 
from trees growing in such surroundings. 

D. Effect of age. — Except in individual cases, there is, on an average, 
no marked difference in the thickness of the laticiferous tissue of trees of 
different ages and sizes. 

E. Effect of tapping. — The data collected show the constancy of the 
latex per foot of incision in the case of virgin trees (5.4 to 6.3 cc.) and the 
gradual decrease in yield as soon as the trees have already been tapped. 
This decline is very variable according to the series of size and these varia¬ 
tions may be as much due to individual peculiarity as to the number of 
times the tree has been tapped; the average is from 1.5 - 1.8 cc. per foot 
of incision or about 25 to 30 per cent. Although there are not suflBcient 
data to know whether the jield of a tree that is moderately tapped is main¬ 
tained, or whether it decreases in proportion to its exploitation, individual 
returns show that there are no perceptible and constant differences in the 
yield per foot of incision, between trees which have been tapped once or 
twice and those which have been tapped three or four times. 

These observations are in contradiction to the opinion that a Funtumia 
that has been tapped three or four times according to the native method 
is destined to perish from weakness and necrosis due to insect attacks. 

Such cases do occur but much less frequently than is commonly sup- 
posed and in no way decrease the possibility of a good yield from a tree 
which has been properly treated, even according to the native method. 

E. Effect of individuality. — In conditions of development that are 
as similar as possible and in the case of individual trees of the same girth, 
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and consequently of about the same age, it has been observed that the 
latex yield varies from one to fivefold and usually from one to threefold. 

G. The rubber yield of Funtumia elastica. —The rubber yield has been 
calculated on the above-given latex yield at the rate of 380 gms. per gallon 
of latex. This figure represents the average found in a certain number of 
latex samples at the beginning and at the end of the rainy season. 

The maximum yields per series, which are from 115 gms. in the case 
of trees of a circumference of 11.8 in. to 348 gms. in that of those of 19.7 in. 
are obtained from exceptional individuals differing from others in being 
virgin trees, or inhabitants of the bottom of “ talwegs, or in the length of 
the incisions. The minimum yields are often seen in trees with yellow latex, 
or those covered with moss or large swellings. But all else being equal, 
there are found in the same series individual variations in yield ranging 
from one to fivefold. 

As is shown by Table III, the average yield increases with the girth 
of the trees; this seems to depend exclusively upon the fact that the thicker 
the tree, the higher it is, and the further tapping can be carried out in both 
directions. From the practical point of view, it is only the average yields 
which should be considered and which give an exact idea of the latex to 
be obtained from the wild Funtumia in the surroundings in which it has 
been observed. For this reason. Table III has been reproduced. 


Table III. — Connection between the girth and the yield of the trees. 


Girth of tree 

Average rubber 
yield 

1 

Girth of tree j 

1 

Average rubber 
yield 

inches 

gras. 

inches 

« 

gms. 

II.8 

60 

25.6 

165 

13.8 

70 

27.6 j 

138 

15.8 

54 

31*5 1 

■ 173 

17.7 

77 

33-5 

139 

19.7 

94 

35-4 1 

235 

21,7 

97 

41-3 

223 

23.6 

117 

—, 1 

j — 


By tapping well-developed trees ^ second and third time, larger yields 
can be obtained. 

In a series of tests carried out contemporaneously on plantation and 
forest trees of a girth of 20 inches or more, the average 3rields per tree were 
26 gms. in the case of the plantation Funtumia and 51 gms. in that of the 
wild ones. 

From all these data, the following conclusions may be drawn with 
certainty: 

i) The yield of latex per running foot of incision of Funtumia is 
small as compared with Hevea, and consequently it is necessary to adopt, 
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tapping methods permitting the greatest length of incisions without 
endangering the life of the tree. 

2) Plantations of Fmtumia should not be tapped till their 9th or 
loth year, the age when they attain a girth of from 22 to 24 inches. 

3) The investigations seem also to show that this tree is inclined to 
give less latex when grown in plantations than when it is wild. In all cases, 
and for the same reasons that make open forests the most suitable habitat, 
the writer considers that very dense plantations should be systematically 
thinned as the trees develop. 

279 ~ The Planning of Experimsnts with Rubber Trees* — barrowcliff, m., in The 
AgfictiUural Bulletin of theFederated Malay Stcdes, Vol. Ill, No. i,pp. 1-6. Kuala nimipur, 
F. M. S., October 1914. 

Experiments with rubber trees are liable to incur many unsuspected 
sources of error with the result that various experimenters have obtained 
very contradictory conclusions. Even after taking the greatest care in 
the selection of the trees for the different plots it is of the utmost importance 
that the daily records of each plot should be recorded at least six months 
before the commencement of the experiment. In addition to comparing 
theyieldsof the different plots amongst themselves it is necessary to know 
something of the performance of each individual plot both before and dur¬ 
ing the experiment. This is best realised by plotting the yields of the plots 
in the form of graphs during the whole period of the observations. In this 
way a more comprehensive and accurate view is obtained of the extent 
and duration of the action of the manure or other factor under in¬ 
vestigation, 

280 - Manuring Experiments with Sugat-Cane in 1913 . — Harrison, j. b.„ Bancroft, 
C. K., and Ward, R., in The Journal of the Board of Agriculture of British Guiana^ 
Vol. Vni, Nos. I T- 2, pp. 45-57- Georgetown, Demarara, October 1914. 
Nitrogenous manures. — The mean returns on 39 varieties of sugar¬ 
cane with normal and high manurings ■— 300 and 450 lbs. of sulphate of 
ammonia per acre respectively — were as follows : 




Tons of cane pei acre. 


Plot 

No nitiQgen 

Normal, 300 lbs. 
sulphate of ammonia 

High, 430 lbs. 
sulphate of ammonia 

i 

r: . . . . . ' 

1 8.8 

! 

1 14.3 

19-0 

n . 

134 

1 23.8 

26.7 


The meteorological conditions during the year were favourable to the 
sugar cane. In 1912 when the rainfall was considerably below the average, 
the additional 130 lbs. of sulphate of ammonia increased the yield from 5-7 
tons to only 7.2 tons per acre. 

The comparison of the action of nitrate of soda and of sulphate of 
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ammonia applied in equivalent proportions — 6o lbs. of nitrogen per 
acre — gave the following mean results : 




Tons of cane per acre 


Plots 1 

No nitrogen j 

Nitrate of soda 

Sulphate of ammonia 

I. 

1 

8.8 

1 

i 15*5 

15.7 

I 

12,6 

! 18.2 

24,1 

III.1 

12.8 

1 17.1 

22.S 

Means . . . 

11.4 

16,9 

20.9 


These results show the superiority of sulphate of ammonia during this 
particular season when the rainfall was normal, but during 1912 the op¬ 
posite was the case since under low rainfall nitrate of soda is the more 
effective manure. 

The comparison of plots continuously manured for several years 
with nitrate and ammonia showed the general superiority of sulphate of 
ammonia for the conditions in Guiana. 

Experiments conducted during 4 years with 16 varieties to compare 
the effectiveness of the various forms of nitrogenous manures gave the fol¬ 
lowing figures for the mean annual increases by the use of 60 lbs. of nitrogen 
in the various forms : 

Sulphate of ammonia. ..9.4 tons per acre 

Nitrate of lime. 6.7 » » 

Nitrolim.5.9 « » » 

Nitrate of soda.4.0 )> » » 

On this particular soil (a heavy clay) sulphate of ammonia is by far 
the most effective. Experiments with dried blood were unsatisfactory. 

Nitrogenous manures in combination with potash and phosphates, — 
Bata have accumulated of recent years pointing to a possibly injurious 
action on heavy clay soil of the soluble salts in manures applied continuously. 
The following results show the effectiveness of sulphate of ammonia alone 
and in combination with potash and superphosphates. 



1 Tons of cane per acre 


■ 

Sulphate of ammonia 


200 lbs. 

400 lbs. 1 

500 lbs. 

Alone... 

5*6 

II.r 


With potash and superphosphates 

4-7 

8.3 

‘ 

lO.I 
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Similar results were obtained in former years of normal rainfall, but 
in years of abnormal drought and short period of growth, as in 1911-12, 
higher yields were obtained on the plots receiving potash and superphos¬ 
phate. 

Phosphate alone. — Comparison of basic slag with superphosphate 
with six varieties gave results as follows : 



j 

Tons of cane 



No phosphates 

per acre 
Superphosphates 

Basic slag 

Without nitrogen . .. 

II.O 

136 

16.4 

With j . 

22.6 

23.2 

23.8 


Thus showing the superiority of basic phosphates on these plots. 

The increases with phosphates however were not remunerative. 

Molasses as manures. — During the three years over which the trials 
have extended the plots treated with molasses have given mean annual 
yields practically identical with those from untreated plots. 

281 .- The Sugar Industry in Cuba* — Debrr, Noel, in The Louisiana Planter and Sugar 
Manufacturer,, Vol. No. 24, pp. 380-383. New Orleans, December 1914. 

The Island of Cuba has the reputation of being the worst cultivated 
of all cane producing countries and at the same time it holds a preeminent 
position as the largest and cheapest cane-sugar producer in the world. 
This remarkable position is due the extensive system of cultivation practis¬ 
ed, which is the only system of any economic value to Cuba under present 
conditions. The high price of labour renders the production of heavy 
crops tmprofitable at ordinary selling prices, but the existence of virgin 
land with freehold ownership, summer rainfall without irrigation and the 
close access to market with small freight charges render extensive cultiv¬ 
ation very profitable. , 

The cultivation consists of ploughing with oxen to a depth of 3 or 4 
inches. Deeper ploughing would be much more expensive and cause 
injury by raising the infertile subsoil. In some of the deeper red soils it 
is very probable that deep ploughing would be highly remunerative* It 
is a peculiarity of Cuban practice to leave the trash or dry leaves of the cane 
on the fields from one year to another. This is very probably sound prac¬ 
tice under Cuban conditions since it retains moisture in the soil and eco¬ 
nomises labour. It has the objection of retarding the growth of the ra¬ 
toon crop, but it is open to question whether the systematic collection of 
the trash into alternate rows would increase the crop stifiBciently to cover 
the extra cost of labour. 

The possibility of developing an alcohol industry from the molasses and 
of thus obtaining a supply of power for cultivation purposes is suggested 
as a means of revolutionising Cuban agriculture. Owing to the drought 
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during the winter months it is considered that irrigation would be of great 
value, but no data are yet available to determine to what extent it would 
be of economic value. At present the use of fertilizers is not generally 
practised and it would only appear to be necessary in the western part 
of the island where the soils are more exhausted. Manurial experiments 
are being conducted at various centres to determine to what extent 
fertilisers may be used. 

282 - Cacao Experiments: Manuring and Cultivation, 1913 . — Harrison, j. b., aad 
Basxey, S. H., in The Journal of the Board of Agriculture of British Guiana^ Vol. VIII, 
Nos. and 2, pp. 40-44. Georgetown, Demerara, October 1914. 

Manurial experiments carried out on cocoa trees during 5 years 
(1909-13) have furished the following results : 


Yields in lbs. per acre 


Ptots 

Wet cacao 

Cured cacao 


Yield 

Probable 

error. 

Yield 

Probable 

error 

Nos. 1, 4, 7 , 11, and i 6 . No manure. 

^5762 

i 19^ 

2080 

A 71 

3, 8, and 13. Heavily mulched. 

00 

H- 

±289 

2699 

±113 

)’ 12 and 18. Sulphate of Ammonia. 

6 and 14. Superphaphate of lime and .sulphate 

5440 

+ 426 

1963 

±155 

of potash.. 

5, 10, and 15. Superphosphate aad sulphate 

7492 

li 460 

1 

2705 

±154 

of ammonia. 

6560 

±485 

2375 

±213 

No. 9. Sulphate of potash and sulphate of ammonia 
Nos. 2, and 17. Superphosphate, sulphate of potash 

6208 

±596 

2242 

+217 

and sulphate of ammonia . .. 

6801 

i 

i27i 

2465 

z 99 


Taking into account the probable errors, the highest total yield of 
cacao during the five years has been on the heavily mulched plots which 
gave a minimum increase of about 435 lbs. of cured cacao or about 84 lbs. 
per acre over the mean of the 5 control plots. 

The value of this increase is about $ 52 and the cost of the mulching 
approximately $66. On the other hand the application of sulphate of 
potash and superphosphate of lime, costing approximately $ 14 during the 
five years gave a minimum increase of 400 lbs. of cacao worth about $ 50. 
The quick acting nitrogenous manure — sulphate of ammonia — somewhat 
lessened the yields both when applied alone and in conjunction with super¬ 
phosphate and sulphate of potash. 

The results obtained in 1913, during which no manures were applied, 
showed that a residual effect remained from the previous ye^rs only in 
the case of the mulched, plots and those receiving both supes^hosphate and 
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sulphate of potash, whilst, where sulphate of amuxonia had been applied, 
the yields were lower than in the case of the unmanured plots. 

Liming experiments carried out on 36 plots showed no beneficial effect 
during the five years. 

The effect of decreasing the shade, inaproving the tillage, drainage and 
sanitation of cacao trees is seen in the results obtained from 2 acres of trees 
taken over by the Agricultural Department in 1910. During the last five 
years the yields have steadily increased from a mean of 1064 lbs. to 
4494 lbs. of cured cacao. Further experiments on the reduction of shade 
were carried out in 1913 on the same plots. 

The results were as follows: 

Per acre of 300 tiees 
No. of pods lbs of pulp 

Heavily shaded. 5889 1204 

Very lightly shaded . .9546 1823 

The writers consider that the removal of shade has a greater influence 
on the yield of the trees than the improvement in drainage and cultivation. 

283 “Onthe Transformation of Nitrogenous Substances during the Artificial Curing 
of Tobacco.* — Bernardzni, I#., in BolletUm tecnico della coUivadone dei tabaccU, 
Year XIII, No. 5, pp. 288-299. Rome, September-October 1914. 

The'artificial curing of tobacco, invented by Angei^oni, may be 
regarded as the fusion of the two processes, curing and fermentation, 
into one continuous process. The writer sets himself the task of investigat¬ 
ing the changes that take place in the nitrogenous substances during 
artificial curing as compared with air curing, for the latter method, even 
after subsequent fermentation, does not succeed in giving good results in 
the case of fine native tobaccos. 

The results of these researches were as follows: 

1) The artificial curing process does not produce any changes in the 
proteid substance of the leaf. 

2) In leaves cured by this process there are none of the soluble 
nitrogenous substances belonging to the amino-acids wliich occur in air- 
cured leaves. 

3) In the artificial curing and air curing processes alike, the basic 
nitrogen contained in the leaves corresponds exactly to that present under 
the forms of nicotine and ammonia. 

The consumption of nitrogenous substance observed during artificial 
curing therefore takes place at the expense of the amino-acids which are 
completely used up, while the proteid substance and the nicotine .remain 
unaffected. 

284 ~ Tbe Meet of Sowing Seeds in aJHot-Bed on the Snbsepent Vegetative 
Growth of the Plants. — Oosi: and Fofex in Journal de la SodHe Nationale d*Horticuliure 
de France, Series 4, Vol. XV, pp. 5 or- 504 » Juiy-December J9I4. 

It has been known for many years that certain kitchen-garden plants, 
when sown in a hot bed, make a dwarfed compact growth^while when sown 
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in a coid bed or in the open, the}’ become tall and bear flowers and fruit. This 
is the case with cabbages, Brassica chinensis, turnips, ohicor}' etc. The 
writers have investigated this difl'erence of development in the above- 
mentioned plants and also in carnations, and have observed that the roots 
of the plants in a hot bed grow much less rapidly than of those sown in 
the open, or in a cold bed. Thus, the ratio between the total length of the 
plant and that of its root during the first period of growth is much greater 
in the case of plants sown in a hot bed than in those raised under the other 
conditions. After two months this difference is no longer noticeable; 
later, the exact reverse sometimes occurs. This excessive slowness in the 
growth of their roots does not prevent the total development of the plants 
in the hot bed being more rapid. Their stems grow very quickly, and are 
always longer than those of plants sown under other conditions at the same 
date. The leaves of hot bed plants appear sooner, and the latter may 
have already 2-4 leaves when plants in a cold bed or in the open have only 
their cotyledons de\eloped; further, the leaves of plants raised in a hot 
bed grow with special rapidity and are often very long. 

285 - The Varieties of Apples Best Suited to British Columbia. — Winslow, r. m., 

(Provincial Horticulturist for B. C.), in The Canalican HoiiuuUitmt and Beekeepert 

Vol. XXXVII, NO II, pp. 257-358. Peterboro, Ontario, Novembre 1914. 

The commercial apple industry of British Columbia is a development 
of the last decade. The census of 1900 showed about 6000 acres of fruit 
in the province; that of 1910, 33 606 acres; and that of 1913, 38 196 acres. 
The new development is mainly in the interior. 

As the choice of varieties must follow climatic conditions, the writer 
has commenced by investigating these. First, the length of the growing 
season; this corresponds with the period during which the mean temperature 
is over 43^^ F. and varies in different tracts from 175 to 240 days. Thus at 
Vancouver it is 230 days; on the Hood River 240 days. The second consi¬ 
deration is the number of heat units, i. e. the sum total of heat during 
the season expressed in heat units, one heat unit representing one degree 
per day for each day of the growing season. Thus the sum totals of heat 
units are for Hood Idver an average of 15 315 heat units; for Vancouver 
12607. Another important consideration is the temperature for the 
hottest six weeks of the year. The writer having collected such data for 
all the principal apple-growing tracts on the Continent especially those of 
the Pacific Northwest, he set out to determine the range of particular 
varieties; particularly the Yellow Newton, Spitzenberg, Winesap, Jo¬ 
nathan, Wagner, Me Intosh and Northern Spy. 

The Yellow Newton is notably a variety of limited adaptability and 
for that reason has not been recommended for planting in British Columbia. 

The Spitzenberg requires somewhat similar climatic conditions to the 
Yellow Newton though it is doing well in some western irrigated districts. 
In districts such as Spokane with 216 growing days, 12 620 heat units and 
a six hottest weeks temperature of 68.6® F., the trees are not so produc¬ 
tive, the fruit not so large, nor so well flavoured, nor of so high quality. 
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The principal interior districts which have temperatures much like that 
of Spokane are obtaining similar results. 

The variety Winesap requires a growing season of about 225 days, a 
total of not less than 13400 heat unit and a six hottest weeks temperature 
of 70^ to 72<^ F. With shorter or cooler seasons the fruit lacks in size, colour 
and quality. The writer does not consider the popularity enjoyed by this 
apple in British Columbia quite justified and would only recommend its 
plantation on a large scale in the hotter tracts such as those of the lower 
Okanagan lyake, Similkameen Valley and Kamloops. 

The Wagner variety seems well suited to the dry belt areas in which 
the Jonathan is succeeding. Its early bearing and productiveness are in 
its favour and it apparently requires the very conditions found throughout 
our interior sections in which it, next to the Jonathan, is the most largely 
planted variety. Water core has given considerable trouble and its con¬ 
trol by cultural methods is not yet attained. 

The Me Intosh Red is of Canadian origin though very popular now 
in Vermont and in the Bitterroot Valley of Montana ; it thrives excellently 
in its native home with a growing season of 195 days, ii 052 heat units, 
and a six hottest weeks temperature of 68.2^ F. These conditions are found 
in both the irrigated and non-irrigated fruit districts of the interior. No 
other well known variety seems to be so admirably adapted in this respect 
as the Me Intosh, and it may yet become our most popular apple. 

The great unsolved problem in British Columbia is to find a suitable 
apple with good keeping qualities. The tree must also be hardy, vigorous 
and productive. A great number of varieties grown successfully in Great 
Britain and Australia are now being tested with the view of finding one 
that will do well in British Columbia. 

2 S 6 - The Sagrantino of Montefaleo, near Perugia. — nmoi Fronzi in vitaUa 

Agncola, Year 51, No 12, pp. 549-552. Piacenza, December 15, 1914. 

The Sagrantino of Montefaleo is a vine peculiar to the district of 
^lontefalco which extends over a series of gently sloping hills, from 1360 
to 1600 feet above sea level, along the fertile plain of Spoleto. The soil is 
calcareous clay, or calcareous loam, the subsoil being at times deep and 
at others mixed with gravel. Nothing is known with certainty as to the 
ongin of this vine which is only now extending slowly to the surrounding 
districts. It is a vine which bears little fruit and requires rich and 
complete fertilisers, these defects explain its limited distribution, but itis^ 
possesses important properties which would render advisable its more 
extensive cultivation. 

The following is a short description of the Sagrantino, The plant 
is very vigorous and of imposing habit. -The stem is of average size and 
grows erect, the canes are hard, have little pith, a reddish-yellow cortex 
full of striations, intemodes of average length and very prominent nodes. 
The buds are medium-sized and ovoid, the tendrils ate not numerous, 
woody, discontinuous and bifid. The vine shoots and flowers late. The 
leaves are somewhat large, variable in shape; the upper surface is glabrous 
the lower tomentous. The bunches of fruit are of medium size, elongated*, 
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semi-loose with long, thick herbaceous pedicels which remain the same even 
after the grapes are ripe. The grapes are of unequal size, of spherical 
form and dark ruby-red; the skins are pruinose, thick, leathery, the pulp 
is hard, firm, very sweet and aromatic . The pips are usually tw^o in num¬ 
ber. The grapes keep well and are resistant to pathogenic agents. The 
wine made from these grapes is really remarkable and the fact is not without 
significance that, while in the same district, and in the same market, com¬ 
mon grapes are sold at 65. to 7s per cwi, the Sagrantino fruit fetches 
from I2S to 14s per cwt. even in the best seasons. 

The wine is mellow and generous when made with sufficient care, 
it is clear and dr>, of a fine bright rub5>^ colour and suitable for fine des¬ 
sert wine. Most of what is made however, is used for blending with red 
wine in the proportion of from 10 to 15 per cent. 

It is interesting to compare the percentage of glucose and the acidit3’' 
of the must of Sagrantino with that of the vines most common^ cultiv¬ 
ated in the same district. 

Sugar Total acidity 

m 100 cc. as tartaric acid 

of must per looo 


Sagrantino . .. 21 28.9 

Sangioveto. 17 30.1 

Montepnldano. 17 29,1 

Canaiuolo. 14.2 27.6 

Xrebbiano. 14 36.2 

Malvasia. 17 30.3 


287 ~ New Hybrid Vines, Eiiropean X American. — picchio, g., in n CoUwafore, Year 60, 
No. 32, pp. 422-425. Casale Monferrato, November 20, 1914. 

Recentl^^ Prof. Persi has produced a series of hybrid vines, European 
X American, with a view of obtaining vines which, while possessing a high 
degree of resistance to phylloxera, might at the same time have a well 
developed grafting affinity with the best Italian varieties (Piedmontese 
vines) and adapt themselves well to the climate and soil of Upper Italy. 

The first hybrids, produced in 1910, show great vegetative develop¬ 
ment and will be grafted tliis year with Piedmontese varieties to test their 
grafting affinity. They will then be planted in phylloxera infCvSted soil 
in order to observe their resistance to the parasite. 

The first series of Prof. Persi's hybrids included the following varie*' 
ties: 


Year 1910 Eambrusca 
Y) » Eambrusca 
» » Grignolino 

Year loii I^ambrusca 
» » Prdsa 

» » Barbara 

>1 » Barbara 

Year 1913 Cortese 
» )> Cortese 

Year 1913 Barbara 
)) » Eambnssca 

» » Eambrusca 

» Cortese 


X Rnpestris du I/>t. 

X Berlandieri. 

X Berlandieri. 

X Berlandieri X Riparia 137-11. 

X Rnpestris du Eot. 

X Rupestris X Berlandieri 301 B. 

X Rupestris melallica. 

X Rupestris du Eot. 

X Berlandieri X Rupestris 301 B. 

X Rupestris du Eot. 

X Berlandieri X Riparia 34 B- 
X Berlandieri X Riparia Fersi No, i. 
X Berlandieri X Riparia 157- ii. 
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The Tambrusca or Croetto vine which is very common in the province 
of Alexandria, and especially in lower Monferrato, is the variety predomin¬ 
ating among the European vines chosen by Persi. He selected it with the 
double aim of having a very vigorous productive variety with great adapt¬ 
ability to grafting. It is in fact well-known that this vine is very 
vigorous, grafts easily and grows well over a wide area. The products 
obtained by crossing this variety have proved very vigorous. 

28S - The Role of the Aspen in the Reforestation of Burnt Areas on Mountains in 
Arizona and New Mexico. —peasson, g. a., in The Plant WotU, voi. 17, No. 9, 
pp. 249-260, -f 2 figs. Tucson, Arizona, September 1914. 

A characteristic feature of the timbered mountains in Arizona and 
New Mexico at altitudes above 8000 feet is the occurrence of extensive 
burns. Most of these areas have grown up to quaking aspen {Populus 
tfemuloides), but extensive areas are practically bare. Douglas fir {Pseudo- 
tsugq taxi folia), white fir (Abies concolor) and Engelmann spruce {Picea 
Engelmami) thrive in the shade of the aspen and eventually overtop it 
reestablishing the original association or forest type. On the burnt 
areas not occupied by aspen or oak brush, which may take the place of 
aspen, coniferous reproduction is usually deficient. 

The absence of aspen on adjacent areas is difficult to explain. It is 
propagated rapidly by means of suckers, but since it is extremely intolerant 
of shade, the prior establishment of other vegetation may preclude its 
reproduction. 

The failure of conifers to establish themselves in the absence of the 
aspen or other brush wood suggested an investigation to determine the 
conditions favourable to reafforestation. This has been carried out at 
the Fort VaUey Experiment Station since 1911. Direct seeding gave no 
results owing to the ravages of rodents and other causes. In selecting 
the planting plots for a comparison of results in aspen thickets and open¬ 
ings^ absolute uniformity with respect to all physical conditions could not 
be obtained owing to the reaction of the aspen upon the habitat. The 
effect of the aspen upon the establishment and growth of Douglas fir 
was studied by comparing the percentage of loss and injury in aspen 
thickets and in openings, supplemented by a study of the physical 
factors. 

The results furnish abundant evidence of the superiority of the aspen- 
covered areas over the openings. The dead or injured plants in the open 
areas almost invariably have the appearance of suffering from drought. The 
tops turn brown and usually the entire plant dies, though plants which begin 
to fail toward the dose of the dry period frequently revive after the begin¬ 
ning of the summer rains. The records of the humidity of the soil and the 
‘ rates of evaporation at different times throughout the investigation lead to 
the conclusion that the rate of evaporation is a more influential factor 
than the soil moisture. As shown in the open plots in 1913 heavy losses 
may occur in spite of the presence of an abundant moisture supply in the 
soil, if transpiration is not controlled. It is concluded that aspen stands 
despite the fact that the tre^ and^ the luxuriant undergrowth use, lip 
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a large portion of the soil moisture, create conditions more favourable 
to the establishment of planted Douglas fir than are fomid in open situ¬ 
ations. 

289 - The Resin Industry in Spain. — Iturrvlde y Elorrieta in Remsta de Montes , 
Year XXXIX, No. iii, pp. Madrid, January 1915. 

The resin industry is of considerable economic importance in Spain. 
x 4 ccording to data in Noticias sobre el pino negml y la indusiria resinera 
espaMa, the yield of resin was estimated at 17 % million lbs. in 1888, the 
year ot publication of this memoir. During the next 10 years there was 
no increase in the yield. The “ Unidn Resinera Espahola ” produced 
nearly 4 million lbs. of turpentine and 14 million lbs. of colophony in 1898. 
Since then, the yield has increased rapidly and the Union Resinera 
Espahola records the yields given in Table I for the quinquennial period 
1909-IQ12: 



1908 

1909 

1910 

1911 

1912 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Turpentine. 

10328057 

10 257 248 

10 423 224 

9 870 911 

10 959 571 

Colophony. 

34 759 222 

33 884 367 

33 589172 

35 747628 

37 082 445 

Various products . . 

166 860 1 

208 185 

2t7 321 

155 195 

69 426 

Total . . 

45 254138 

44 349 779 

44 229 704 

45 773 734 

48 III 442 


The total value of the yield of resin in Spain during the above period 
reached over 2 million pounds. The greater part of the product is exported, 
only a small quantity being consumed in the country. 

Table II indicates the exports of resinous prodiicts in 1910, 1911,1912 
taken from the Customs Returns of Spain. 



Weight in lbs. 

' Value in $ 

\ .. 


[ 

1910 

I9II 

1912 

1910 

1911 

19x2 

Turpentine. 

Resin.. 

8 421 343| 
22 568 903 

8 106 092 
19 468 108 

7 237 064 
25 067 737 

2 530 264 
I 228 445 

2 435 545 
I o5i 896 

2174 438 
1364 523 

TotaX . . . 


i 


3 758 709 

3 497 441 

3 538 951 


The average annual value of the exports is therefore £3 599 167. 

The chief countries importing Spanish products are Germany, l^gland, 
Switzerland, Australia and even the United States, which imports cleat 
colophony. On these markets Spain has to compete with France and 
the United States whose production of resin and resinous matter is 4 , and 
20 times greater respectively. 
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290 - Diseases of Live Stock in England in 1918 . — Board of Agriculture and Fish- 
meSf Annual Report of the Chief Veterinary Officer for the Year 1913 (Cd. 7423), 
44 pp. I^ondon, 1914. 

During the year 1913, two outbreaks of foot-and-mouth disease occur¬ 
red in England, both of which were promptly dealt with by the veterinary 
officers of the Board of Agriculture and stamped out. The cause of the 
outbreaks remained undetermined; in neither case was there any evidence 
to incriminate imported food or litter — in fact in one case the possibility 
was excluded, as no food imported from abroad had been used on the farm. 
Out of 14 044 reported outbreaks of swine fever 2573 were confirmed, 
representing a decrease of 347 outbreaks compared with 1912. During the 
year three officers of the Board were sent to Holland and to Hungary to 
collect information regarding the process of artificial immunisation in those 
countries. The report presented by these officers cannot be said to have 
materially lessened the difficulties in the way of making use of methods 
of artificial immunisation which were laid before the Swine B ever Cummittee 
in ; but subsequently, on the advice of this Committee, the Board 
decided to conduct a series of trials on infected premises subject to the con¬ 
sent ot the owner of the premises. Swine erysipelas, which is frequently 
reported as swine fever, also caused severe losses to the pig industry, a 
table giving the monthly incidence of reported cases of this disease showed 
that it occurs most frequently during the summer months and chiefly 
amongst fat pigs, but also amongst stores and young pigs. 

The outbreaks of glanders were reduced from 172 in 1912 to 162 in 
1913, but the number of animals attacked increased from 315 to 438 in 
the same time; this increase is accounted for by the discovery of new 
centres of infection. The outbreaks of anthrax confirmed during the 
year were 594, being 149 less than in the previous year; the death-rate 
per outbreaks was i.oi per cent and in 80 per cent of the cases infection 
was traced to imported goods. 

The inspection of Irish stock instituted to guard against the introduc¬ 
tion of foot-and-month disease into England brought out the fact that 
many sheep affected with were arriving from Ireland, These must 
partly account for the fact that the oiitbreaks of scab in Gieat Britain still 
amounted to 235 in 1913, a reduction of only 66 on the number of out¬ 
breaks in 1912. Cases of parasitic mange and of tuberculosis occurred to 
the numbers of 4647 and 4720 respectfvdy. 

The work done on epimtic abortion has been dealt with under a 
different report (i). Experiments on the artificial immunisation of cattle 
were started with groups of herds in defined areas. 


(i) See B. May 1914, No. 446. 
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An investigation was also commenced in connection with a disease 
of sheep known as '' scrapie '' (2), which occurs on the borders of Scotland 
and England and shows signs of becoming serious. 

291 - The Bursati Disease of Horses in India, ~ holmes, j. d. b., (imperial Bacte¬ 
riologist) m Memoirs of the Department of Agriculture in India, Voi. II, No. 5, 
pp. 119-153 -f 5 Plates. Calcutta, September 1914. 

A study of the literature on this subject shows that considerable con¬ 
fusion exists regarding the identity of bursati in India with “leeches"' 
in xlmerica, “ swamp cancer " in Australia and other affections described 
as “ summer sore ", granular dermatitis and parasitic fibromata, etc. 
According to some authorities these latter affections are held to be connec¬ 
ted with the presence of nematode embryos. 

There is some similarity in clinical aspects between bursati and lee¬ 
ches, but the other affections: summer sore, dermatitis, etc. are quite 
distinct. The bursati lesion is characterised as a round or oval shaped 
sore with regular clear cut edges which are slightly raised and hard and 
callous to the touch. The fibrous formation of the sore extends to the 
subcutaneous and muscular tissue. The surface remains dry and only- 
spreads when exposed to irritation- Beneath the surface small hard 
granules of a yellow or grey colour occur and are known as “kunkur" 
bodies. 

No evidence was obtained of the presence of filarial embryos in any 
portion of the bursati lesion. On two occasions however a single filarium 
was seen in blood smears from a freshly excised tumour. Examination 
of the macerated unstained material from various parts of the tumour 
and from kunkurs showed the presence of a fungus mycelium similar to 
that reported in leeches This fungus was identified by Dr. Butler, Imper¬ 
ial Mycologist, as Sporothnenm miniUissinidm. The evidence therefore 
suggests that the disease is a mycosis somewhat resembling the Sporo- 
thricosis of the horse and mule described by Carougeau in Madagascar. 
Innoculations with fresh material from the sores and cultures of the fungus 
failed, however, to produce any of the symptoms of the disease. 

Eocal treatment consists of the excision of the tumours and the appli¬ 
cation of dry antiseptics such as crystalline red oxide of mercury. Arsenic 
alone or in combination with atoxyl was administered with partial success, 
and encouraging results have recently been obtained by administering 

arsenious acid in doses of increasing strength. 

# 

292 - The Cure of Sterility in Cows, — Reinhardt, R., in Momtshefte fur Praktiseke 

Ticrheilkmde, Vol. XXV, Parts 11-12, pp. 529-545. Stuttgart, 1914. 

From the experience he acquired as Director of the hospital of tie 
Veterinary College at Stuttgart, the writer recommends the following 
methods for curing the different diseases causing sterility in cows. He does 
not deal with diseases which have a general cause, but limits himself 
to those affecting the reproductive system. 


(Bd.), 


(.:) See B. Jan. 1915, No. 66. 
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Internal curative methods, 

1) Remedy for deficiency^ excessive brevity or weakness of heat ; can- 
tharidine, either administered in milk in the proportion of 4-6 gms. daily, 
or as a tincture (20 gms.). Joimbin gives, as a rule, good results; but its 
high price prevents its general use. 

2) Against too violent, or too frequent heat : bromide of potassium, 
which however only has effect for the period at which it is given. 

3) For chronic, catarrhal or purulent endometritis: copaiba balsam and 
oil of turpentine mixed in equal portions. Two spoonfuls of this mixture 
are to be taken fasting in milk every morning for 4 to 6 weeks. For the 
first 7 or 8 days, the catarrhal flux increases and is sometimes attended by 
pain, but it gradually diminishes and ceases. After 4 to 6 weeks, as a rule, 
the animal is cured and shows the normal signs of heat and conception. 
The mihr does not acquire any turpentine odour from this treatment.. 
Naturally the internal treatment is still more efficacious if accompanied 
by local treatment. 

Local or surgical methods of treatment. 

1) Failure in conception was in some cases successfully treated 
by washing with a 0.5 per cent solution of bicarbonate of soda before ma¬ 
ting, especially where conception was hindered by an excessive accumula¬ 
tion of secretion at the base of the vagina; this was dissolved and removed 
by the washing. This treatment does not act by changing the acid reac¬ 
tion of the secretion (which would destroy the spermatozoa) into an alka¬ 
line one, for only in one of the 98 cases examined by the writer was the 
reaction of the secretion acid. 

2) For tJie treatment of ovarian cysts or of persistent or hypertrophic 
corpus luteum, Profs. Zschokke, Hess and others have recommended the 
crushing of the cysts of the ovaries and the enucleation of the corpora lutea 
from the rectum. Thousands of cows have been treated successfully 
in this manner. The writer has also generally had good results from the 
enucleation of the corpora lutea. The crushing of the ovarian cysts was 
often, but not invariably, successful, for in spite of repeated treatment, 
the cysts reformed in some cases. Further, sometimes it was impossible 
to decide whether the swelling was a cyst, or an abscess on the ovary in 
which latter case peritonitis was caused and it was nearly always necessary 
to kill the animal. In addition, the carrying out of this operation is 
not without risk, therefore the writer prefers the method proposed by 
Albrechtsen at the Veterinary Congress held at the Hague in 1909. This 
consists in taking hold of the cervix of the uterus with forceps, drawing it 
back and fixing it in this position ; introducing a catheter into the canal of 
the cervix and washing it out with a solution of soda or dilute alcohol, 
at the same time massaging the uterus from the rectum and subsequently 
injecting a dilute solution of iodized potassium iodide diluted in the propor¬ 
tion of from 1:3 rpy to i .*3 riy. 

Special care should be taken in the treatment of the changes in the cer- ^ 
vical zone: the inflamed and thickened mucous membrane is cleansed with 
a piece of cotton-wool steeped in alcohol, and then painted with a solution 
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of iodine . If there are polypi, or other tumours, on the mucous membrane, 
these are removed with scissors. In the case of cysts, Albrechtsen re¬ 
commends that they should be crushed in addition of the treatment of the 
uterus. He, however, does not advise the enucleation to the corpora 
Mea as he considers it unnecessary. The writer agrees with Albrechtsen 
in regarding the presence of catarrhal or purulent endometritis whether 
accompanied, or not, by alterations in the cervix of the uterus, or of the 
ovaries, as the most frequent cause of sterility, and in considering the 
diseases of the uterus and its cervix as primary and those of the ovaries 
as secondary, for the latter disappear when the former are ctued. This has 
often been proved by the writer when using Albrechtsen's method, which 
is one he warmly recommends as the best existing. He, however, draws 
attention to the fact that in very severe cases, it may be necessary to apply 
it repeatedly and that such treatment will not be efficacious if delayed too 
long, viz., until, as the result of obstinate endometritis, the uterine mu¬ 
cous membrane has been destroyed, or calcified. 

The writer used the Albrechtsen method also for sterile cows which 
were healthy and possessed reproductive organs showing no trace of al¬ 
teration or anomalies and often succeeded in curing the animals. He 
therefore concludes that inexplicable cases of sterility are due to latent 
endometritis. 

This article is accompanied by a bibliography of 6o works. 

293 - The Intradermal Test for Tuberculosis in Cattle and Hogs. — harino, c. m., 
Bell, R. M. — University of California Publications^ Bulletin^ No. 243, pp. 154. Ber¬ 
keley, Cal., March 1914. 

The intradermal test with tuberculin (injection into the deeper layers 
of the skin) has been tried on a large scale for the detection of tuberculosis 
in cattle and pigs, and has proved a useful adjunct to the usual subcu¬ 
taneous procedure; small, latent or arrested lesions will sometimes react to 
the intradermal and not to the subcutaneous tests, but considerable ex¬ 
perience is required to interpret the local swellings produced. Intradermal 
injections are specially well adapted to the testing of swine. 

294 ” Coceidiosis in Poultiy and Game Birds. — Fantham, h. b., in The journal 
of ike Board of Agriculture^ Vol. XXI, No 10, pp. 889-899. London, January 1915. 

Cocddiosis is a disease caused by a minute animal parasite Eimeta 
{Coccidium) avmn that lives and multiplies within the lining of the alimen¬ 
tary canal of poultry and game birds and causes considerable losses in 
England and other parts of Europe and in America. The chief hosts infec¬ 
ted in England are fowls, turkeys, pigeons, geese, ducks, pheasants, par¬ 
tridges and grouse. A disease due to an allied organism occurs in rabbits 
and hares producing affections of the gut and liver, but this parasite is 
not communicable, to birds. Coceidiosis is most common among young 
birds, but mature birds may contract the disease with fatal results. The 
parasite having been picked up by the bird in the oocyst stage of its life 
cycle, penetrates into the wall of the intestine and enters upon a period of 
active asexual reproduction causing acute inflammation and partial destruc- 
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tion of the mucous membrane. The bird eats ravenously but looses weight 
and condition and becomes markedly anaemic while the droppings have a 
characteristic fluid and pale appearance. Death is often very sudden. 
After a time the parasite enters upon the sexual stage of its life history 
with the eventual formation of extremely resistant oocysts which pass 
from the body. If the infection has not been too acute, the gut lining 
may be able to regenerate and the bird begins to recover. Some birds 
which have apparently recovered, actually remain infected though the 
parasites present are relatively few and do not seem to cause the host 
much inconvenience. These birds are chronic cases which serve as an 
insidious means of spreading the disease to chicks they may rear or to other 
birds with which they may associate. 

To prevent the spread of the disease all infected birds and their 
droppings should be burnt, and infected soil should be treated with fresh 
quicklime and turned over to a depth of a foot and a half. No rearing 
should be done on ground known to have been infected. Considerable 
success has been obtained by given affected birds a solution of fifteen grains 
of catechu dissolved in one gallon of water; the birds drink it greedily 
and rapid improvement generally follows; the treatment is usually only 
necessary for about ten days. 

295 - The Relation Betwen the Transformation of Energy and Nitrogenous 

Metabolism during Hunger. Hari, Paul, (Aus dem phys’ologisch-chemisdien 

iRStittit de tJmversitat Budapest), in Biockemiscke ZeitBckrift, Vol. 66, Parts 1-3, 

pp. x-rg, 20-47, Berlin, 1914. 

L According to Rubner's Taw of Surfaces, the heat production of 
a warm-blooded animal is not proportional to its mass but to the surface 
area of its body. The quantity of heat per unit area of skin is almost equal 
for all warm-blooded animals, and, according to Erwin Voit, it is 1000 K 
(large calories) per square metre of surface in the case of man, pigs, dogs, 
geese and fowls, and 800 K in the case of rabbits. vSome authorities how¬ 
ever do not accept Rubner's Taw unconditionally and it is therefore neces¬ 
sary to carry out more precise experiments. The various authorities car¬ 
ried out their experiments at very different temperatures; since for a differ¬ 
ence of i^in the external temperature, varying percentage differences in the 
quantity of heat produced are obtained according to the temperature of 
the experiment, therefore the different restilts cannot be corrected to a 
given standard temperature. This question therefore can only be resolved 
satisfactorily by means of experiments on animals which have been fed 
uniformly during a long preliminary period and which are in similar stages 
of hunger; the experiments must also be carried out at approximately the 
critical temperature. The minimum quantity of beat energy necessary 
for the animal*s maintenance is also determined under these conditions. 

These conditions were fulfilled in 17 series of experiments with star¬ 
ving dogs carried out by the writer during 1909-1913. Most of the experi-, 
ments were carried out at a temperature close to the critical temperatuiti' 
at about 2 , 8 ^ C. The transformation of the energy into heat was determined 
directly in a respiration calorimeter or indirectly by the determination of 
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the protein and fat metabolism. Thirteen short-haired dogs were nsed 
in these experiments from the results of which the writer draws the follow¬ 
ing conclusions: 

1. The minimum quantity of energy per unit area required to be 
transformed in the maintenanee of the life of the animal is not uniform dur¬ 
ing the first days of fasting (ist to 8th), and varies between 700 and 1000 K. 

2. The minimum quantity of energy, required to be transformed into 
heat is independent of the size of the body of the fasting animal, and depends 
directly upon the quantity of albuminoid matter decomposed. 

3. The increase in the quantity of energy transformed into heat, 
in addition to that produced by the decomposition of proteins, originates in 
a greater combustion of fatty matter, which may also be considered as 
a specific dynamic action of the protein decomposition. 

4. This action in fasting animals probably indicates that the products 
of protein decomposition have a definite chemical action on the fats, caus¬ 
ing them to be consumed at a greater rate, 

II. — It has already been established that in animals maintained fast¬ 
ing during a prolonged period, the quantity of energy transformed into heat, 
per unit area of body surface, diminishes more or less rapidly. As most 
of the experiments were conducted below the critical temperature the 
writer was desirous of repeating them at a temperature nearer the critical 
temperature and with determinations of the heat produced by direct me¬ 
thods or by means of the decomposition products of the animal organism. 
To this end, dogs, after a preliminary period of fasting, were put on to 
a milk diet insufficient to their needs. The results obtained were summa¬ 
rised as follows : 

1. If a fasting dog is fed daily with a quantity of milk insufiicient 
to its needs, the daily output of chemical energy transformed into other 
forms of energy, may either increase or decrease ; it shows a slight increase 
in those animals which, during the preceding period of fasting, underwent 
a relatively small loss of albuminoid, whilst animals with a relatively high 
loss of albuminoid matter showed a decrease in the amount of energy 
transformed into heat. 

2. The specific dynamic' action of milk can also be seen in animals 
which have suffered a sufficiently heavy loss of albuminoids; this loss 
causes a distinct decrease in the minimum quantity of energy required 
to be transformed for maintenance. 

296 - The Influenee on Growth of Rations Restricted to the Grain of Maize or 
Wheat (i). — Hast, B., and Me Collxtm, E. V., (University of Wisconsin) in Thji 
Journal of Biological Chemistry^ Vol. XIX, No, 3, pp. 373-395, 4 - ii Diagr. Balti¬ 
more, Md., November 1914, 

Previous researches on herbivora have shown the inability of a ** balan- 
<^d ration from the wheat plant to maintain a complete life cycle, while 
a balanced ration from the maize plant served this purpose admirably. The, 
experiments have been repeated with the same diets fed to pigs and rats. 

(i) Sec also B. Jan, 1915, Nos. ‘ ; 
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Strong healthy Poland China pigs of 40 to 70 lbs, weight were chosen and 
confined indoors. Distilled water was used throughout the work and the 
rations were fed ad libitum, the protein content always being raised to 14-15 
per cent by the addition to the grain of a concentrate from the same kernel. 
The details of the rations are as follows: 

Ration i. — 70 lbs. of maize meal; 30 lbs. of gluten feed. 

Ration 2. — 70 lbs. of maize meal; 30 lbs. gluten feed; potassium monoi:>hosphate 
323 grams ; calcium lactate 513 grains. 

Ration 3.—97.5 lbs. wheat meal; 2.5 lbs. wheat gluten. 

Ration 4. — 97.5 lbs. wheat meal; 2.5 lbs. wheat gluten; potassium monophosphate 
259 grams; potassium citrate 36 grams; calcium lactate 684 grams. 

Ration 5. — 88 lbs. wheat meal; 10 lbs. wheat bran; 2 lbs. wheat gluten. 

Ration 6. — 88 lbs. wheat meal; lo lbs. wheat bran; 2 lbs. wheat gluten; calcium 
lactate 276 grams; potassium citrate 338 grams; magnesium citrate 317 grams. 

Ration 7. — 27 lbs. maize meal; 30 lbs, ground oats; 30 lbs. of middlings; 1$ lbs. 
gluten feed. 

Ration 8. — One-half maize ration No. i; one-half wheat ration No. 3. 

Ration 9. — 90 lbs. wheat meal; 10 lbs. oil meal. 

Ration JO. — 30 lbs. maize; 30 lbs. ground oats; 30 lbs. middling; 10 lbs. oil meal. 

In ration 6 the mineral mixture added was designed to furnish just 
sufficient quantity of bases to maintain the ration at the neutral point, 
since all grain rations have a preponderance of acid over basic elements. 
Most of this experiments were continued into the autumn. The weekly 
growth records were plotted in the form of curves for the different rations. 
The normal growth curve for pigs was taken from the results of experiments 
conducted at American Experiment Stations with pigs consuming a variety 
of foods and natural water. These records give a daily increase in body 
weight of 0.9 Ib. up to a weight of 300 lbs. after which the rate of gain de¬ 
creases. 

The records also show that the maize graiij ration alone does not induce 
growth, but when a suitable salt ration was added the rate of growth ap¬ 
proximated to that of the normal curve. A mixture of grains without 
added salts was incapable of inducing continuous growth. It is therefore 
concluded that the development of animals depends not only on the food 
material in the forage but also on the substances present in the water 
and probably also those present in the soil. Pigs fed on ration x with 
natural water and allowed only limited range without grass, developed 
normally, as also did the pigs under similar conditions but recieving a 
mixture of equal parts of maize, oats and wheat, A ration of wheat grains 
without salts gave no appreciable increase. The additional salts gave an 
increase in growth which still remained below the normal increase, and 
symptoms of malnutrition soon developed. One pig fed on wheat grain 
plus a mixture of salts did not increase in weight beyond 124 lbs,; when 
milk, maize and natural water were added to the ration, the animal 
continued to increase in weight but not in height. 

^ It appears from these experiments that the bad effects of rations con¬ 
sisting exclusively of wheat grains cannot be entirely attributed to the lack 
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of an element necessary for growth, but also, to some extent, to the presence 
of some toxic subvStance contained in the grain or produced in the animal 
organism after consumption. To test this point a second series of experi¬ 
ments was carried out. In order to eliminate the possibility of a lack of 
supply of all the constituents necessary for growth, butter fat was added in 
addition to the salts. The further possibility of inadequate proteins was 
met by the addition of casein to the wheat ration equivalent to i8 per cent 
of the total protein and 2.5 per cent of the ration. Distilled water and 
confinement to pens were strictly followed as in the previous experiments. 

The most notable result was obtained by replacing the gluten of the 
grain by casein thus suggesting that the casein supplied the amino-acids 
necessary for the rapid grov1:h of tissue, which are absent from gluten. 
This may have been the first effect but there certainly must have been 
secondary influences accompanying rapid growth. A pig fed on wheat, 
gluten, and salt does not suffer from starvation, but the paralysis, blind¬ 
ness, roughness of coat, and general debility accompan5nLng a long con¬ 
tinued use of this ration all indicate an inSierent toxicity in the wheat 
kernel. The addition of casein very probably provides a more suitable 
mixture of amino-acids which then makes possible a rapid growth of tissue, 
and this in its turn increases the resisting powers of the animal. The 
decided improvement in nutrition which results from the addition of 
casein and salts appears to suggest the presence in the wheat proteins of 
excessive amounts of certain amino-acids which, under the peculiar cir¬ 
cumstances resulting from the wheat diet, injure the cells. 

The addition of butter to the ration of grains and salts improves the 
rate of growth, but does not restore it to the normal, as when both butter 
fat and casein are added. The effect of butter fat is in marked contrast to 
the poor results obtained with maize oil. 

Conclusions. —i. When swine are restricted to a diet of maize meal and 
gluten, little or no growth can be secured, but with an addition of salts to 
make the entire ash content of the ration very similar to that of milk, 
growth approximating to that of a normal curve was obtained to at least 
275 lbs. live weight. These results are not in harmony with the theory that 
the failure of pigs to grow on maize alone is due entirely to the incomplete 
nature of its protein content. 

2. Pigs restricted to distilled water and mixed grains did not show 
normal growth. This emphasises the very great importance of the 
mineral side of a ration, and of the unknown factors in the natural en 
vironment of the species such as, soil rooting, natural water, etc. 

3. When the wheat kernel supplied all the nutrients, growth was 
again limited in both swine and rats, but when the salt content was mo¬ 
dified to resemble milk some growth cou^d be secured, followed by partial 
paralysis and general decline. Correcting the mineral content of the wheat 
kernel with salts induces a certain amount of growth but the benefit is 
only temporary. 

4. The addition of salts and butter fat to the wheat kernel improved 
the growth curve, though a normal cur^^e was not secured. .However the 
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animals remdined vigorous and strong though partial decline occurred in 
some individuals. The addition of casein to the extent of 2.5 per cent of 
the ration gave a normal growth curve in both rats and mice. 

5. Rations may contain as much as 80 to 90 per cent of wheat 
without bad effects when sux)plemented with milk or egg yolk. Normal 
reproduction as well as normal growth have been secured with such rations. 

297 - The Value of the Proteins of Cereal Grains and of Milk for Growth in 

the Pig, and the Influence of the Plane of Protein Intake on Growth. — 

Me CoLLUM, B. V.^ (University of Wisconsin) in The Journal of Biological Chemistry^ 

Vol. XIX, No. 3, pp. 323-333- Baltimore, November 1914. 

During recent years numerous researches have been made concerning 
the relative quantities of amino-acids produced by the hydrolysis of pro¬ 
teins. It is now generally accepted that the similarity in the composition 
of the food proteins with respect to their amino-acids and those of the body 
which they are to replace determines the relative values of the indivi¬ 
dual proteins as animal foods. It has been proved that wide differences 
in the chemical nature of the proteins exist; but it is difficult to obtain 
experimental evidence that comparable differences in the nutritive values 
of the individual proteins also exist. Such evidence involves the attain¬ 
ment of growth in young animals fed on rations made up of chemically 
pure food stuffs. The investigations of the writer and of other authorities 
at a later date have established the fact that certain individual proteins 
from both animal and vegetable sources are capable of supplying every¬ 
thing necessary for prolonged growth. Other proteins, as gliadin of wheat 
are sufficient for maintenance but not for growth; while others, as gelatin 
or zein can serve only in part to replace tbe nitrogen lost through endo¬ 
genous metabolism and are incapable when fed singly, of inducing growth 
in young animals. 

This paper is the second report of a series of experiments which have 
been in progress during the last four years with a view to obtaining quanti¬ 
tative data on the relative values of the protein mixtures occurring in na¬ 
tural foodstuffs. 

Vigorous young pigs were fed during a preparatory period, with 
starch, agar-agar, and water. During the experimental period the starch 
was replaced by grain with or without the addition of starch or* a protein 
concentrate. The total nitrogen was determined either in the urine or 
in the excrement. The quantity of protein fed was based on the quantity 
of creatinine excreted during the preliminary starch period, assuming that 
the endogenous upkeep of the pig required 5.5 times the nitrogen daily 
eliminated as creatinine. The energy content of the rations was in most 
of the experiments kept very near 100 calories per kilo per day. 

The conclusions drawn from the experiments are as follows: With 
moderately low protein intake (6.6-10 per cent), the rate of nitrogen re¬ 
tention is influenced by the amount of food in proportion to'the metabolis¬ 
ing tissues of the body and in some degree by the excess of total energy 
consumed over the maintenance needs of the body. When the energy 
supply is generous (100 calories per kilo) the rate of nitrogen retention as 
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expressed in percentage of ingested nitrogen is not mndi influenced by the 
plane of protein intake in quantities above lo per cent of the ration. In 
experiments in which the protein amounted to 41 to 57.86 per cent of the 
ration, the maximum possible per cent of the ingested nitrogen continues 
to be retained for growth. 

The results all point to the belief that in the young pig the growth 
impulse is so great that the synthesis of body protein is effected at the max¬ 
imum rate possible with the particular mixture of amino-acids yielded by 
the food proteins. If this be true the figures for the percent of the absorbed 
nitrogen retained for new growth indicate the degree to which the amino- 
acids of the foods can be recombined into tissue proteins and they repre¬ 
sent comparative numerical values for proteins from diflerent sources. 
There is very httle difference in the value for growth of the protein mixtures 
contained in the three cereal grains, wheat, oat and maize kernels. Of the 
total nitrogen ingested in one of these three forms, a maximum of 23 to 
24 per cent can be retained for growth. The rate of retention of nitrogen, 
in all cases where a sufficiently high proportion of protein was fed, was 
limited by the chemical make-up of the food proteins, and not by the phy¬ 
siological capacity of the animals to grow. The physiological limit of growth 
capacity was not attained in the experiments in which all protein was 
derived from cereal grains. There is no reason to doubt that the protein 
mixture occurring in either the wheat, oat or maize kernel is chemically in¬ 
ferior to casein alone or to the protein mixture afforded in milk. The data 
seem equally convincing that the protein mixture in each of these grains 
is singly adequate chemically for the complete formation of the specific 
proteins of the pig's body, although quantitatively the possibility of 
this conversion is relatively low. 

Therewas always a significant rise in the amount of nitrogen eliminated 
UvS creatinine in all cases where a fairly large amount of nitrogen was retain¬ 
ed for growth. This appears to strengthen the evidence that all the cleav¬ 
age products of proteins necessary for the construction of metabolising 
tissue in the animal were supplied by the proteins of each of the cereal 
grains employed. 

298 - Acidosis in Omnivora and Herbivora and its Relation to Protein Storage. — 

Steesstbock, H., Nelson, V. E., and E. B., (University of Wisconsin) in The 

Journal of Biolopeal Chemistry^ Vol. XIX, No, 3, pp. 399-419. Baltimore, Md,, No¬ 
vember, 1:914, 

It is now fuHy established by experimental work that dmnivora and 
carnivora can effectively protect themselves against acidosis (excess of 
acid over bases) in the tissues by the production of ammonia, but that the 
herbivora have no such power or at least only to a limited extent. The writers 
have conducted experiments with pigs and calves to investigate this 
question. The ammonia content of the urine was determined after feeding 
on grain alone or grain supplemented with basic substances in the case 
of pigs, and, in the case of calves, on whole milk alone (of which the basicity 
is 183 cc. of normal solution per 100 grs. dry matter) or milk supplemented 
with valuing quantities of normal hydrochloric acid solution* 
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The conclusions arrived at are as follows: 

Acid rations fed to swine or calves cause a rise in the urinary ammonia 
and a corresponding decrease in the output of urea. Presumably on a 
normal level of protein intake a part of the ammonia, produced either in 
the intestine or liver, combines with acids and is excreted as the salts of 
these acids. This power to help to maintain neutrality by the production 
or use of ammonia is apparently very general in all mammals. The pro¬ 
duction of ammonia, under conditions of exogenous protein metabolism, 
does not occasion an increased nitrogen excretion or 911 interference with 
protein storage. 

In herbivora (calves), approximate endogenous nitrogen metabolism, 
accompanied by mineral acid ingestion, likewise occasions a rise in urinary 
ammonia, but does not, on the level of acid used, cause a rise in protein 
catabolism, as has been observed with dogs and swine. This may be due 
in this experiment to a greater dilution of the ammonium salts incident 
on a large consumption of water by this class of animals. Data are also 
given on calcium and phosphorus metabolism during both neutral and 
acid periods of low nitrogen intake, as well as on a period of high nitrogen 
' ‘ intake. It is very probable that the skeleton was not drawn upon for 

calcium during the period of lowest acid ingestion. Only on a high acid 
ingestion did it appear probable that decalcification of the bones began 
and then only a withdrawal of calcium carbonate. 

The records of growth and reproduction give evidence that the natural ^ 
acid rations, if otherwise satisfactory, are as efiective for growth or repro¬ 
duction as those of basic character. However, until it has been shown con¬ 
clusively that less vigorous individuals will tolerate acid rations with per¬ 
fect impunity, conclusions of a too general character are unwarranted. 

P3ag£,g 299 “ Prickly Pear Feeding Experiments. — horn, e. w,, Department of Agriculture, 
AND REEDING Bombay^ BuUetin 58 of 1913. Bombay, 1914. 

In order to determine the possibility of using prickly pear {Ofmtia) 
as fodder during times of famine, some feeding experiments were carried 
out at the Government Civil Dairy, Erdee. Six bullocks were fed with a 
mixture of 100 parts of prickly pear to 6 parts of cotton seed at the rate of 
73 lbs. per 1000 lbs. live weight per day for six months. The prickly 
pear was prepared for consumption by first burning off the spines over a ■ 
stove and then cutting the slabs into small pieces by means of a chaff 
cutter or a chopper; the burning was accomplished at various rates, from 
30 to 100 lbs. per hour, according to the stove used. The composition of 
the prickly pear fodder was as follows: 

Dry season Wet season 
Rer cent, 

79.32 92.75 

0.78 0.22 

0.68 0.31 

II.6I 4.37 

, 2,48 Q.85 

5.13 1.60 , 


Moistuxe , . , , 
Etber exttact , ^ 
Albumiaoids. . . 
Carbohydrates. . 

Fibre. 

Ash. 
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The animals were in very poor condition at the beginning of the trial 
and all improved markedly as time went on ; four out of the six took the 
ration readily from the first while the other two were longer in getting 
accustomed to it. The fodder was also fed successfully to a mixed dairy herd of 
cows and buffaloes in quantities up to 14 lbs. per head per day, and to young 
stock. Altogether, as a result of the trials, it may be said that the mixture 
of prickly pear and cotton seed used will not only support life but enable 
an animal to regain condition even after it has become very poor from 
semi-starvation. 

300 ~ The Nutritive Value of New and Old Maize. — Nitzesco, j j., (Work of the 
Institute of Physiology at Bucharest) in Comptes Rendus hebdomadaives des seances de 
la sociite de Biologies Vol. I^XXVII, No. 33, pp. 583-586. Paris, January 8, 1915. 

The aim of the writer's researches was to determine the nutritive 
vaiue of the last maize harvest and that of older crops. Experiments 
were carrried out on fowls and white mice, and the amount of starch, total 
nitrogen, uric acid (in the case of the fowls) or urea (in the case of the mice) 
present in the excrement was estimated. The experiments on the hens lasted 
39 days and those on the cocks and mice for 41 and 32 days respectively. 
The results showed that new maize is less capable of being digested and 
assimilated than maize some seasons old and that mice suffer more than 
fowls from a prolonged and exclusive maize diet. The following are some 
of the results which refer to 1000 gms. of live weight. 



Hens 

Cocks 

Mice 


— 

— 

Mr 

Amount of maize assimilated. 

new.. 

. . gms. 1 433 

2 146 

2 645 

old. 

. . » 1696 

I 917 

2995 

Coefficient of digestibility. 

of new maize. 

. per cent 92 

89.6 

92.3 

» old » . » 96 

Increase {•\-) or decrease (—) in weight 


95.4 

at the end of the experiment. 

with new maize .... 

. . gms. 4' 427 

-I- 356 

— 33 

» old » .... 

. . » 4- 632 

H- 679 

— 2 


301 -- The Composition and Effects of Lupin Seeds. — muenk, Gustav, in Die Land- 
mrtschaftUchen Versttchsstationenj Vol. 85, No. 6, pp. 893-416. Berlin, November 26,1914. 

The seeds of the blue, yellow and white lupins are rich in ferments. 
In addition to a diastasic enzyme and to others which respectively split 
up glucosides and peptones and produce changes in urea, there is a ferment, 
hitherto overlooked, that forms lactic acid from amylum and many kinds 
of sugar and should be of technical and toxicological importance. Possibly 
it might be used in the preparation of alcoholic beverages. There also 
exists in the seeds of the blue lupin a non-poisonous agglutinising enzjrme, 
viz. a ** phasin " as defined by Wiehus and Zobert. On heating this en¬ 
zyme to 70-75® C., it is rapidly destroyed; the enzyme ricin, on the other 
hand, is not affected by this temperature and this distinction between 
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the two ferments serves as a useful test for detecting an admixture of castor 
oil seeds with blue lupin seeds. Further investigations are necessary to 
determine what kind of substance takes the place of phasin in the white 
and yellow lupins. 

302 - The Effect of Palm Oil Cakes Upon Milk Production in Cows. — Hansen, j., 
(MitteiluBgen vom Eandwirtschaftl. Institut der Universitat Konigsberg i. Pr,, unter 
Mitwirkimg von E. Reisch, F. Ewald, nnd F. Eilienthal) in LandwirtschapMche 
JahrbUcher, Vol. XEVIII, Part I, pp. 1-70. Berlin, 1914, 

The writer concludes from a critical review of the experiments made 
by other workers and from the results of his own experiments that palm-oil 
cake does not affect the milk yield, but increases its fat content. He consi- 
^ders that this specific action increases with the increase of the amount of the 
cake contained in the ration and with the quantity of fat in the palm oil 
cake itself. In order to obtain a perceptible specific effect at least 2.5 to 
3 lbs. per 1000 lbs. of live-weight should be used, if the cake is somewhat 
deficient in fats {i, e, containing under 6 per cent of fat) or 2 lbs. per 1000 lbs. 
of live weight if it is rich in fats {i. e. containing about 12 per cent of fat). 

The effect of the palm oil cake varies with the individual cows, but 
is in every case perceptible when the cake is fed in sufficient quantities. 
Neither the milk yield nor the period of lactation when the palin oil cake 
is introduced into the rations seems to have any influence upon its 
action. 

The writer considers an increase of 0 to 0.14 per cent in the fat content 
of the milk to be but small; 0.14 to 0.20 per cent as average ; above 0.20 
per cent as large. Of the 21 cows which were the subjects of his exper¬ 
iment, 5 showed a small increase in the fat content of their milk, 10 an aver¬ 
age and 6 a large one, the maximum being 0.51 per cent. 

3<^3 - Fish Meal as a Cattle Food. — i. wood, R. Cecil, use of fish as cattle food, 
AgricuUufid Journal of hidia, Vol. IX, No. 4, pp. 356-361. Calcutta, October, 1914. — 
11 . Utilization of cereal offals and other products for cattle feeding: 9. Fish meal. 
Journal of the Board of Agriculture^ Vol. XXI, No. 7, p, 608. London, October 19x4. 
At the Institute of Agriculture in Coimbatore, of which the writer is 
the Principal, experiments have been made in feeding cattle with fish pre- 
vionsly salted and dried and then ground into meal. Ten young heifers 
were selected for the experiment ranging in age from 20 to 30 months; 
5 of them were kept on the fish diet and 5 on ordinary diet. The initial 
weight for the first group averaged 412 lbs. and for the second 402 lbs. The 
animals were, at the time of the experiment on the following diet, so far 
as their concentrated food was concerned: cotton seed 34groundnut 
cake 34 lb* I husk (Cajamis indicus) 34 Ih. Analysis showed this to 

contain 0.329 lb. albuminoids, 0.483 lb. carbohydrate and 0.122 lb, fat. ' 
Disregarding the digestibility of the various substances the albumi-^ 
noid ratio works out to 1: 2.3. In order to deviate as little as possible 
from this, the following ration was adopted: rice bran 14 02., dhoE husk 
34 lb., fish meal ®/4 containing albuminoids 0.310 lb., Qatbohy<JrateS 
lb., and fat 0.102 lb., with an albuminoid ratio of x : 2.4, , 
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A previous sample of dried fish contained 32.19 per cent, of soluble 
mineral matter, 3.21 per cent, of oils and extractives, 40.75 per cent of crude 
proteids. The sample used in the experiment was nearly the same but 
probably contained slightly more salt. 

The experiment was begun on September 5 and continued to the middle 
of March. For the first six weeks the animals did not take kindly to the 
new diet, but thereafter seemed to find nothing distasteful in it. No ill 
efiects were noticed but the fish fed animals gained less in live weight 
than the controls, the former gaining in the 6 months only 54 lbs. per head 
against an average of 70 lbs. per head in the case of the latter. There is 
some evidence that the fish diet incites earlier rutting as three of the fish fed 
group of heifers came into season and took the bull against one only in the 
control group. The cost of the fish diet was found to be a little less than 
that of the ordinary diet but against this advantage must be set the com¬ 
parative loss in live weight. 

In conclusion there is not much to be said for or against the plan 
except that it provides a useful way of disposing of otherwise useless fish. 

II. — The richness of fish meal in readily digestible protein (50 per 
cent or more) renders it specially suitable for combination with other 
foods, relatively poor in this ingredient (such as roots, hay, straw, and the 
starchy cereal grains and ofials). If fed in too large quantities or if it 
contains too high a percentage of oil both meat and milk are liable to be 
tainted. The proportion of salt should not exceed 3 per cent as an excess 
ma3’‘ cause illness especially in pigs. The following rations are suggested: 

Cattle ; 2 lb. for every 1000 lb, live weight. 

Pigs : ^ 4 to 2 lb. according to weight. 

Sheep: to ^ 5 lb. for every 100 lb. live weight. 

For poultry feeding, fish meal with a low percentage of oil and salt 
should be selected and the birds should be gradually accustomed to 
the food. Adults fowls should receive not more than 10 per cent and 
chickens not more than 5 per cent of their whole diet in this food. 

304 - The Value of Fish and Meat Meals for Fattening Pigs. — martinoi.1, g., in 

Re!tdsta del Centro de Estudiantes de Agrononiiay Veterinarian Year 7, No. 72, pp. 258-270. 

Buenos Aires, September 1914. 

The aim of this experimental work was to determine, the compara¬ 
tive value of a vegetable diet and fish meal fed to pigs, and, in a second ex¬ 
periment, the comparative value of fish meal and meat meal in a mixed 
diet. 

In the experiments made by the writer at the Zootechnical Institute 
of Buenos Aires a fish meal called ** Schweinegold '' was used. This is pre¬ 
pared from recently caught mullets and made under the supervision of the 
Municipality. It is a food which is very rich in albuminoids and phospha¬ 
tes, but poor in fats. The meat meal was supplied by the I^iebig company. 
In comparison with fish meal, meat meal is richer in albuminoids and fats 
and much poorer in ash and dry matter. 
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The pigs were divided into two lots, their condition was as far as pos¬ 
sible the same, and the animals were sufficiently numerotis to eliminate 
the effect of individuality. They were fed ad libitum on rations of equivalent 
nutritive value, the one exclusively vegetable, the other composed of grain 
and fish meal. The comparative value of these rations having been ascer¬ 
tained, meat meal was substituted for part of the exclusively vegetable ra¬ 
tion in order to determine in its turn, the feeding value of the meal. The 
subjects of the two experiments were lo young cross-bred middle white 
pigs, the offspring of a pure Yorkshire boar and two cross bred sows of the 
same breed. Of the five pigs in the second group, one was removed owing 
to illness. During the second experiment, the four pigs of the second 
group showed signs of insufficient development of the skeleton, owing 
to the fact that meat meal is deficient in mineral salts as compared 
with fish meal, so So gms. of precipitated bicalcic phosphate were added 
to the rations of the four animals. 

The writer gives a detailed account of the rations fed, the time they 
were given, their composition, the weight of the animals, their increase in 
live weight, etc. He further sets forth the conclusions to be deduced from 
his observations, compares the economic results obtained and finally sums 
up his conclusions as follows: 

1) In fattening pigs from the earliest age, fish meal proved an excel¬ 
lent concentrated food, for, in addition to stimulating the appetite and the 
processes of assimilation, it permits good development of the skeleton; 
the latter did not grow large, but was very thick and strong and showed a 
marked contrast to that of other pigs fed on ordinary forage and meat meal. 
In the latter case the fattening began when the skeleton was still in process 
of development and the bones were too weak to support the weight of the 
body, so that the pigs moved little and with difficulty. 

2 ) The animals fed on fish meal grew much more than the others, 
their flesh and fat were of superior quality, fetchings 34 ^ ^ore per lb. of 
live weight. It was not observed that the fish or meat meal had imparted 
any particular smell or taste, either to the flesh or to the fat. 

3 ) The economic results were also very favourable to feeding on 
fish meal. 

4) It will be interesting to make other experiments in order to study 
the action of fish and meat meals in more economical rations and under more 
ordinary rearing and feediiig conditions. 

305 - A Contribtttioji to the Physieo-Chemieal Study 0! the Aleohol Soluble 
Proteins Pr^nt In Wheat (i) and Bye. — G:feoH, jtous, and Friedl, gttsxav, 
(am da: kgl. nngar, tierpla,ysiologisch.ea Versuchsstation, Budapest) in Biochemisck^ 
ZHischfi% Vo% 66, Paxte 1-3, pp. 154-164. Berlin r9i4. 

The writers aimed at determining, by means of physico-chemical 
analyses and colloidal investigations, whether the protdns present iri wheat 
and rye which are soluble in alcohol are a mixture or a simple substance. 
They came to the following conclusions: 

(i), See ak> B. Bee, 191No. ro90. - . ^ ' Ed, ' 
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1) The gluten of wheat contains a single protein soluble in alcohol, 
viz, gliadin. 

2) The gliadin is always the same, whether the gluten from which 
it is extracted is good, or bad. 

3) The protein which can be extracted from rye flour is a mixture 
of several albuminoids of which the isolation presents enormous difficulty. 

4) No substance identical with the gliadin of wheat was isolated 
from the rye protein. 

306 “ Coat Colour in Horses (I). — Anderson, W. S., Kentucky Agricultural Experi¬ 
ment Station, Eexington, Ky.) in The Journal of Heredity^ Vol. V, No. ii, pp. 482-488. 
Washington, D. C., November, 1914. 

Hurst, Wilson, Harper, Sturtevant, Anderson and others have publish¬ 
ed papers on the inheritance of coat colour in horses. The writer gives a 
summary of all the available figures on the subject, collected from the 
various stud books. He has found that the American vSaddle Horse Re¬ 
gister, which has been compiled within the last thirty years and revised 
within a decade, contains about 2 per cent of errors concerning colour 
and he considers that there is no reason to believe that other registers 
are more accurate than the Saddle Horse Register. 

The stud books regognize the following colours in horses: gray, roan, 
dun, bay, brown, black and chestnut. 

In going through the American {Saddle Horse Register the writer secured 
the colour in 5 591 matings, which involve the colour of 16 773 horses. To 
these numbers he adds, from Sturtevants tables, data on 8 464 matings, giv¬ 
ing data on a total of 42 165 horses, from which he draws up a table, 
summarised below. The percentages are given in round numbers. 


Foals 


Chestnut X Chestnut . 


Chestnut 

14115 

Black 

10 

Brown 

I 

Bay 

5 


Chestnut X Black. . . 


III 

83 

20 

124 


Chestnut X Brown . . 


60 

32 

31 

130 


Chestnut X Bay . . • 


597 

56 

49 

764 


Black X Black .... 


II 

295 

15 

5 


Black X Brown. . . . 


14 

198 

219 

115 


Black X Bay. 


las 

295 

261 

634 


Brown X Brown . . . 


13 

64 

334 

157 


Brown X Bay. 


177 

132 

817 

1449 


Bay X Bay. 


474 

107 

300 

2831 



Chestnut Black 

Brown 

Bay 

Gray 

Roan 


— 






Koan X Chestnut. 

. . 9 

3 

2 

9 

I 

14 

Roan X Black. 

. . I 

II 

3 

I 

0 

15 

Roan X Brown. 

. . I 

5 

16 

18 

I 

28 

Roan X Bay. 

9 

5 

13 

39 

I 

50 

Roan X Gray. 

. . 0 

0 

3 

0 

5 

7 

Roan X Roan . 

. . 0 

0 

0 

3 

z 



(I) See also: B. Jan, 1&14, -No. 44; B. Feb. 1914, No. 151:; B. April 1014, No. 355. 

. . . (£4 
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Gray X Not-gray . 
Gray X Gray, . . 


Gtay 

Not-gray 

439 

528 

47 



Of the Chestnut X Chestnut matings 12 497 belong to the Suffolk 
breed and they all gave chestnut foals. The breed traces back to the 
year 1769. 

The writer has been contending for the last three years that chestnut 
is a true recessive. He has not succeeded in hearing of any case of a foal 
that was black, gray or bay from parents both of which were chestnut. In 
the Saddle Horse Register some foals were reported as not-chestnut 
from chestnut matings, but in e^^ery case the writer was able to find that 
a mistake had been made in the record. He consequently believes that 
the 16 cases recorded (see Table) are due to mistakes in registration. 

In order to prove the recessive nature of chestnut the fact is not suffi¬ 
cient that chestnut matings produce only chestnut foals, as any colour can 
behave that way in reproducing itself if it be pure bred. The chestnut 
matings which have been tabulated represent individuals with all colours 
in their ancestry. There would be a tendency to transmit these various 
colours if chestnut were not recessive. 

Another conclusive proof of its recessive nature is the production of 
chestnut from other colours. The above tables show that in : 


Black X black matings there 
Black X brown » » 

Black X bay » » 

Brown X brown » 1 

Brown X bay » » 

Bay X bay » » 


are 

3 

per 

cent chestnut 

foals 

» 

3 

» 

» 

» 

» 

10 


)). 


» 

2 

» 


» 

» 

7 

» 


» 

» 

13 

1) 

» 

» 


Here are sis classes of matings with no external evidence of chestnut 
in the animals mated, nevertheless there came from them chestnut foaLs, 
just as one would expect if chestnut were recessive. Besides which the chest¬ 
nut horses when thus produced breed true for chestnut as expected. 

The writer has observed that black X chestnut matings give 33 per 
cent chestnut, 24 black, 6 brown and 37 bay. The explanation of these two 
latter percentages is somewhat difficult. Both black and chestnut aie 
recessive to bay and there should be no bay foals from this class of matings. 
There is evidently some relationship between the factors which produce 
chestnut and black and the factors which produce bay, but the writer is 
unable to say what this relationship is. 

There are some stallions that are homozygotic for their own colours 
and are unable to produce even from chestnut mares any chestnut foals. 

, Black is dominant to chestnut and hypostatic to brown, baj^ gray, 
^nd roan.. The percentage of black colts from the cross of black and brown 
and black and bay are 36 and 22 respectively, i. e, approximately the figures 
that the Mendelian law would require. 
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In view of all the evidence the series seems to be: chestnut recessive 
to all, black dominant to chestnut and recessive to all others, bay domi¬ 
nant to chestnut and black and recessive to the three coordinate colours, 
gray, roan and dun. 

The colours can be arranged in three series : 

Gray Roan Dun 

Bay Bay Bay 

Black Black Black 

Chestnut Chestnut Chestnut 

The writer's records show 3712 bay matings, and there is not a single 
gray, roan or dun horse thus produced. 

The evidence of the dominant nature of bay to black and chestnut 
is that out of 3712 bay matings 76 per cent are bay, 3 per cent black, 
13 chestnut and 8 the so-called brown. 

That gray and roan are dominant to bay there can be no doubt; 967 
foals from matings gray x not-gray produced 46 per cent gray and 54 
per cent not-gray. It is known that homozygous gray when mated with 
any of the four popular colours will always produce a gray. It is only 
from a heterozygous gray that other than a gray can be produced. 

The factor for the roan pattern seems to be independent of the factor 
for colour and by mingling white hairs with the three colours chestnut, 
black and bay produces the three varieties of roan horses i, e. chestnut, 
blue and strawberry roans. The determiner for roan is present or not 
present in the germ plasm. Its presence is dominant over its absence. It 
in no way interferes with the inheritance of the colours among themselves. 
When once in the germ plasm of a strain of horses its persistence is 
remarkable. But when it disappears like the gray it will not reappear 
unless introduced afresh. 

So alike is the behaviour of gray and roan that the evidence points to 
a unity of the two. The gray horse is, perhaps, one form of the black roan. 
The difference between the gray and the black roan is only one of pattern 
and the quantity of white hairs, which are more plentiful in the gray than 
in the roan. 

307 - Some Data Respeeting the ArtificialFertilisationof Mares.— von nemesheoyi^ 

Oskar, ia Deutsche LaniwirtschaftUche Tierzuchtj Year 18, No. 32, pp. 383-384 -f-1 Plate. 

Hanover, 1914. , 

The artificial fertilisation of mares, although for a long time the object 
of research, has only lately attained practical importance through the work 
of Dr. Ivanhoff, the Chief of the physiological department of the Veterinary 
Service in Petrograd. This investigator fertilised no less than 579 mares 
with natural spermatozoa, between 1899-1910, and obtained excellent 
results. Most of the offspring of these mares have proved useful animals; 
the results from a stud of Russian trotters have even been succ^sM pn 
the race-course, and remounts and draught animals have also done well. 

Ivanhoff's method has the advantage of not injuring the reproduqtiye 
organs and is easy to carry out. It has also been adopted Mth 
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success at the Hungarian State Stud, Kisber by Dr. Treisz. The latter 
however used somewhat differently constructed instruments in his exper¬ 
iments and only disinfected them in boiling water. Further, the spermatic 
fluid was not diluted with milk, but injected pure directly into the uterus, 
5 cc. being used at a time, while Ivanhoff prescribed lo cc. The results 
obtained at Eusber showed that 5 cc. should be amply sufficient to fertilise 
one animal. 

So far, the experiments in Hungary have been carried out on 5 half- 
blood mares, which Treisz fertilised with the spermatic fluid of an English 
imported thorough-bred. The mares which were always kept separate 
from the stallion, gave birth a short time ago to 5 completely healthy foals. 
As the experiments have proved so successful in Hungary, they will be 
continued. 

308 - The Value of Castration of Dsecan Bullocks. — knight, j. b., (professor of 

Agriculture Poona) in Department of Agnoulture^ Bombay^ Bulletin No. 62, pp. i-6, 

4 - 2 Plates. Bombay, 1914. 

Castration of bullocks is practised over most of India and especially 
in Gujarat.*' The greater docility of the cattle which is thus obtained is 
apparent in the straightness of the rows of cotton and other crops in that 
province. 

Considerable variation exists as to the most suitable time to effect 
this operation and since late castration tends to interfere with the live stock 
breeding scheme of the Department of Agriculture it was decided to carry 
out experiments to determine the comparative value of early or late cas¬ 
tration on the subsequent growth of the cattle. 

The experiment was begun in 1904 with 22 bull calves of the Deccan 
breed. For various reasons only 16 of these yielded complete data. 
Half of these were castrated when about 8 months old and the other 
half on reaching maturity. 

The results of the two lots are as follows: 


I. — Increase in weight. 



Average weights ia Jbs. 

Average increase 
in weight in lbs. 


1904 

1907 

ISarly cassation. 

222.5 

504*5 

282 

mtmtioa .. 

226.5 

511.75 

285.5 


Thus, the time of castration appears to have little effect on the total 
weight of the animals, but the slight difference (3 % in favour of 

late castration. 
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II. — Increase in girth. 


not 

Average girth 

Average increase 

in girth 

1904 

1907 


ft. in. 

ft. m. 

ft. in. 

Early castration . 

3 9 

5 8.5 

I II.5 

X,ate castration . 

3 9.2 

5 8.1 

1 

I 10.9 


III. — Increase in height. 



1 Average height 

Average increase 

not 

1904 

1907 

in height 


ft. in. 

ft in. 

ft in. 

Early castration. 

: 3 0*2 

3 6.6 

6.4 

Eate castration. 

3 0.6 

3 6.2 

5-6 


These resiilts show a very slight increase in girth and height in favour 
of early castration. 

An attempt was then made to ascertain if there was any difference 
in the development of the muscles of the fore and hind quarters of the 
two lots of bullocks. 

The following measurements were taken : 

a) Neck measurement as near the shoulder as possible. 
h) Under the neck and over the shoulders back of the hump, 
c) From hip bone under tail round to other side. 


Average measurettients 


rot 

a 

b 

c 


ft in. 

ft in. 

ft. in. 

Eaxly castration. 

4 2 

5 4-1 

4 3-7 

I^te castration.. 

4 2.6 

5 9.9 

4 3-2 


The first of these measurements shows only about half inch in favour 
of late castration, but the second measurement which covers the large 
muscles running to the hump and neck shows a gain of 5.8 inches in fa¬ 
vour of late castration. Comparing the third measurement with the second, 
that is, the development of the quartern, to that of the shoulders the ratio 
in the case of early castration is i: 1,24 and in the case of late, castration; 
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1:1.34, thus showing the greater proportionate development of the hind 
quarters due to early castration. When these animals were worked on 
the farm it was noticeable that the early castrated ones were sharper and 
more docile and capable of a larger maximum draught than the late castra¬ 
ted ones. Also they certainly did not show any signs of being less hardy. 

309 - Report on the Calf-Rearing Experiment Conducted at the Woburn Experimental 
Farm, 1913 - 1914 .- VOELCKER, J. A., Publication of the Royal Agricultural Society 
of England, pp. y. London, April 1914. 

Twent}’’ four calves were fed with whole milk to an age of 4,to 5 weeks, 
and then divided up into 6 lots which were gradually brought on to the 
following diets: 


1 Cod liver oil and separated milk. 

2 Calf meal “A”. 

n 3 Gruel (linseed and oatmeal) with separated milk. 

1) 4 Whole milk. 

» 5 Crushed oats and separated milk. 

. 6 Calf Meal “B”. 

The experiment was continued for 12 weeks and the results obtained 
were as follows: 


Food 

Cost per calf 
per week 

Gain per calf 
per week 

Cost per lb. gain 
^ in live-weight 


s 

d 

lbs. 

1 d 

not I Cod liver oil. 

2 

0.67 

6.54 , 

3.77 

■) 2 Calf meal . 

I 

6.77 i 

6.58 

2.85 

3 Gruel.. . 

2 

0.89 

5.71 

4.35 

» 4 Whole milk.. 

5 

3-93 

8.29 

7.71 

) 5 Crushed oats. 

2 

0.19 

8.29 

2.92 

6 Calf meal *‘B'' . 

I 

744 

6.20 

3.13 


From these results it will be seen that much the highest gain was 
obtained with whole milk and with crushed oats. The former food was 
by far the most expensive, while the crushed oats were practically as low 
as any other food; the best return altogether was therefore obtained from 
the crushed oats, a result precisely the same as that obtained in a former 
experiment. 

310 - A Study in Annual Egg Production. —baix, e. d., Turpin, g., and au>br, b., 
Utah AgficuUwal Experiment Siailion, BuUetin, No. 135, pp 44. I,ogan, Utah, 1914. 
Careful records of egg production were made for seven years with 
flocks of White Leghorn hens. Not only was the original flock kept du¬ 
ring the whole period in order to determine the falling ofi in productiveness 









with increasing age, but fresh flocks derived from the original stock were 
added each year. The average annual production for all flocks was : 

124 eggs for the ist year 
124 > » » 

112 » » » 

The average falling ofl in production in the third year was small and 
there was evidence that strains could be isolated in which it would be still 
smaller so that such birds could be profitably kept an extra season in order 
to avoid part of the expense and trouble of renewing half the stock each 
year as is usual in poultry fanning. The results also shewed that a pullet's 
performance during the first season is not a reliable means of judging of 
its productive capacity during the second and subsequent seasons. 

311 - The BneouK^ement of Bee-Keeping in Prussia. — Decree of the Prussian 

Minister of Agriculture in MimsterMblatt der KonigUch Preussischen Verwaltmg fiir 

Landwirtschaftt Domdnen md Forstef, Year 10, No. 8, pp. 225-226. Berlin 1914. 

The last census of beehives in Prussia in 1912, gave a return of 1509 586 
as against 1541 350 in 1907, a decrease of about 32 000 or of 2 ^ per cent. 
During the same period, the number of beehives in the Empire had increased 
from 2 594 690 to 2 630 837. This unsatisfactory return for Prussia added 
to frequent complaints made by apicultural societies and by special journals 
on the difiSculties in which bee keepers find themselves, have incited the 
Minister of Agriculture to take more efficient measures for the encourage¬ 
ment of apiculture. 

The unfavourable state of things is due to several causes of which, 
without mentioning the adverse meteorological conditions of recent years, 
the following may be noticed as the most important. 

1) The bringing under cultivation of lands hitherto untilled and 
neglected, the result of which is a reduction of the areas from which bees 
can find honey. 

2) A more intense system of cultivation which means the disappear¬ 
ance of weeds and their flowers. 

3) The reduced number of white clover fields due to the decline of 
sheep rearing. 

As remedies the Minister of Agriculture issues the following recommen¬ 
dations : 

1) To promote, along the edges of fields and pasture land, as well as 
on the sides of paths and of watercourses the growth of plants likely to 
provide what the bees require during certain seasons, thus making it possible 
for them to store honey in the combs. 

2) To raise the level of instruction for apiculturists and above all 
to extend the practice of beekeeping' among practical cultivators. 

The Minister's ordinance also indicates the possibility of the State 
providing more considerable grants for the establishment of model planta¬ 
tions designed ^to provide a satisfactory gathering ground for the bee^ 

. as well as for a greater expansion of cottrses of instruction in apicultune^ 
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312 * Trial of a Patent Rapid Steamer for Cattle-Pood. — Fischep, Gustav, in 

Mitteilungen des verhandes iandwiftsclafil. Uaschinen-PmfmgS’-AnstalUn, Year 8, Part. 4, 

pp. 163-166. Berlin 1914. 

This paper is the fotirty fourth Report of the Machine Testing Office 
of the Chamber of Agriculture for the Province of Brandenburg, Germany. 
The machine that was tested bears the name Original Jaehne.. It difiers 
from older machines of the same kind in being provided with a screw which 
removes the steamed food and forces it into a crusher. 

It consists of a sheet iron box in which the food and the water are 
placed; this rests on a support which contains the fire-box and stands on 
four angle iron legs. 

Along the sides of the sheet iron box, angle irons are bolted and on 
these a perforated false bottom and a tray rest. On heating, the steam 
passes through the holes in the sides of the tray and the perforations in 
the false bottom to the fodder in the box. 

The condensation water together with the dirt washed out from the 
food falls into the tray and thence without ever coming into contact with 
the heated fire box, through a funnel, into a cast iron collector, from which 
they can be easily removed through suitable openings. 

When the food is steamed the steamei is emptied by turning a screw 
which passes through the box, by means of a crank handle. The food is 
thus forced to a crusher fixed to the outside of the sheet iron box, where it 
is broken up and then falls into a vessel placed below. 

In steaming potatoes, stones sometimes jam in the grating at the cru¬ 
sher, in which case a special device worked by the handle allows them to 
be easily removed. 

The machine is built in eight sizes for quantities of potatoes varying 
from 143 to 880 lbs. and costing from £ 6 25 6^^. to £ 1817s ^d. 

The machine that was tested was of a size that was filled by 373 lbs. 
of potatoes; it consumed 19.8 lbs. of lignite. The wffiole operation of 
steaming lasted 69 minutes. 

Intheopinionof the judges the machine meets satisfactorily the needs 
of practical farmers; its management is simple and easy, and its design and 
construction promise durability; especially noticeable is the ingenious 
device of the crusher, the work of which is but sEghtly affected by the 
presence of stones or other foreign bodies. 

313 - Review of Patentfe 

TtU&ge Machines and Implmmis. 

Canada 157 6l snJloughmg maciiine. 

157 74 i***ougli. 

157 7#Bltdiing plough. 

157 ydlWitciniig machine. 

15S ocintcii digger. 
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Cuba 

France 

Gemauy 


Italy 

Spain 

Switzerland 
United Kingdom 
United States 


Canada 

Oexmany 

United States 

Canada 

Germany 


2 173 Double ridging plough. 

473 002 Folding harrow. 

279 330 Rake made from a single strip of sheet iron. 

280 I'^o Screw for propelling agricultural machines, tilling the soil and util¬ 

izing part of the weight of the machine. 

280 338 Frame for motor roller, with platform that can be weighted, for 
the cultivation of moors. 

280 467 Motor plough with triangular frame carrying at the rear an adjust¬ 
able arm with supporting and steering wheel. 

280 659 Harrow with rotating blades and adjustable axles. 

144 085 Hoeing machine for vineyards. 

144 082 Special sliding furrow-opener for growing rice on ridges. 

145 020 Dii'ectly hauled apparatus for machine ploughing, especially suit¬ 

able for vineyards and citrus fruit groves. 

142 766 Improvement in machine hauled ploughs. 

142 089 Motor plough. 

59 179 Improvement in tum-wrest ploughs. 

68 010 Plough with device for drawing a slit in the slice turned over. 
68 123 Hand rake. 

19 243 Machine for thinning turnip crops etc. 

19 326 Clips for attaching coulters, wheel slides, hoes etc. to ploughs* 
I 118 511 — I 118 882 Cultivators. 

I 118 089 Ridging device. 

I 118 566 — I 119 199 — I 119 998 — I 120 603 — I 120 856 — I 122 033 
Ploughs. 

I 118084 Adjustable plough-hitch. 

I 119 143 — I 121 320 — 1121 468 Harrows. 

1119 226 Draft attachment for ploughs. 

I 119 423 — I 119 624 Gang plough. 

1119 562 Cotton chopper. 

I 120 371 Weeder. 

1119 862 Disk plough. 

1120 158 Disk harrow. 

1120 875 Clod pulverizers. 

1121 427 Plough harrow. 

1121 711 Cultivator shovel. 

1121 844 Power operated plough. 

Manure distributors. 

157 663 — 158 614 Manure spreaders. 

280 151 Fertilizer spreader with compartments on one of the distributing 
slides. * 

280 406 Feeding device for the vertical toothed distributing disks in fer¬ 
tilizer spreaders and the like. 

1120 021 Fertilizer distributor. 

Drills and sowing machines. 

157 627 Seeder. 

157 7z9 Seeder and fertilizer. 

3-57 S93 Grsun drill mechanism. 

280 200 — 280 889 — 280 468 Potato planters. 

280 469 Covering and prying device for drills., - 
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Gemiany 


Spain 

Uniled Slates 


Canada 


Germany 
Switzerland 
United States 


Denmark 
Germany 
United States 


Canada 


Gettnany 


Italy 

Spain 

United States 


280 530 Potato planter with adjustable wheel provided with compart¬ 
ments. 

380 570 Potato planter with fixed hopper and rotating distributing wheel. 
59 112 Sowing machine that can be applied to any land ot plough. 

I 118 932 — 1119152 — I 120 912 Com planter. 

I 119 675 Com planter attachment. 

I 118 918 Grain drill, 

I 120 598 Hand planter. 

Reapers^ Mowers, etc. 

157 629 Shocking machine. 

157 905 Flax puller. 

158 175 Conveyor fpr binding machine. 

158 353 Truck for binding machine. 

15S 439 — 158 513 Sheaf loaders. 

280 339 Uifter for lodger grain, for reapers. 

68 134 Knife arrangement for mowers. 

1118 398 Binder reel attachment. 

1118901 Folding hay rake. 

I 118636 Sugarcane stripper and topper. 

1119 072 — 1121 895 Com harvester. 

III9 048 Bundle carrii;r crane. 

1119 475 Windrowing and bunching machine. 

1119 898 Header attachment for binder equipped harvesters. 

1119 795 — 1121 593 — III3 172 Cotton picking machines. 

I 121 375 Swath cleaner and divider for mowing machines. 

I 120 977 Harvester for peas, beans or the like. 

I 121 389 Hay sweep. 

I 121 998 Ensilage harvester. 

1122 140 Mower. 

1121 814 Reaper thresher. 

1121 984 Mowing apparatus 

1 121 974 — I 121 592 — 1122 172 Cotton croppers. 

Machines for lifting root crops. 

19 647 Potato lifting machine. 

280 390 Side delivery oscillating screen for potato lifting machines. 

1119 138 — II3I 372 Beet harvesters. 

1121 S39 Beet topping device. 

Threshing and winnowing machines. 

157678 Beater tooth. 

157 781 Qylinder for threshers. 

157 438 Grain separator. 

157 609 Threshing machine. 

280 440 Device for lifting the short straw from threshing machines onto 
the table of the straw press. 

280 571 — 280 572 Threshing machines. 

144 814 Maize sheUer. 

59 ^89 Improvement in riddles for winnowers and the like. 

I iiS 191 Cavings-thresher for reaper thresher. 

1121 39S Twine saving attachment for threshing machines. 

1121 937 Com husking machine. 
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Machines and implements for the preparation and storage of grain and fodder 


Canada 

157 623 Grain grinder. 

157 694 Grain cleaner and grader. 

Denmark 

19 563 Straw press. 

19 698 Turnip cutting machine. 

United States 

1118 946 — 1119 037 Hay presses. 

1120 346 Automatic hay baler. 

1120 402 — 1121 449 Baling presses. 

1121 684 Ensilage cutter. 

1121 821 Hay loader and stacker 

Dairying machines and implements. 

Germany 

280 380 Milk separator with vertical curved partitions in drum and with 
milk feed at various heights. 

United Stales 

1119 214 Milking machine. 

I 120 469 Cream separator. 

Denmark 

19 690 Rotating cheese shelf. 

Other agricultural machines and implements. 

Canada 

158 079 Steering device for traction engine. 

158 136 Calf weaner. 

158 198 Grain pickling machine. 

158 232 Shears for hedges. 

158 244 Draught equalizer. 

158 356 Saw for trees. 

France 

473 049 Pump for sulphuric add sprayer for the destruction of weeds. 
473 343 Process and apparatus for treating carobs. 

Germany 

280 439 Machine for freeing fruits from thdr outer pulp, especially oil 
pahn nuts. 

Spain 

58 836 Universal press for wine, oil and the like. 

Switzerland 

68 042 Flour and groat mill. 

United Kingdom 

19 169 Momentum apparatus for raising liquids. 

19 188 Madiine for removing the pericarp from palm-nuts etc. 

19 504 Reachers for picking fruit. 

United States 

1117 966 — 1120 326 Tractors. 

1118 837 Tongue truck. 

1118 341 Traction machine. 

1118 091 Multiple-row plant-spraying machine. 

1120 420 Disk sharpener. 

1 120 477 Farm tractor. 

1121 323 Draught equalizer. 

1 120 692 Traction engine. 

1121 869 Device for extracting traction wheels from holes. 


314 - Diainii^ of flie Znyder Zee. — l< Ginie CM, voi. I.XVT, No. 4, p. 58. Paris, 

Jaauary 23, 1915. 

The Ztiyder Zee which occupies an area of about 9640 square miles in 
the centre of Holland has only a very slight depth, less than 16 feet over 
several hundreds of square miles. For the partial drainage of this area 
the first project was drawn up in 1866. Since then further surveys have 
been made and the final project, which was completed in 1894, has now 
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Gray X Not-gray . 

Gray X Gray. . . 

Of the Chestnut X Chestnut matings 12 497 belong to the SufEolk 
breed and they all gave chestnut foals. The breed traces back to the 
year 1769. 

The writer has been contending for the last three years that chestnut 
is a true recessive. He has not succeeded in hearing of any case of a foal 
that was black, gray or bay from parents both of which were chestnut. In 
the Saddle Horse Register some foals were reported as not-chestnut 
from chestnut n3.atings, but in every case the writer was able to find that 
a mistake had been made in the record. He consequently believes that 
the 16 cases recorded (see Table) are due to mistakes in registration. 

In order to prove the recessive nature of chestnut the fact is not sufii- 
cient that chestnut matings produce only chestnut foals, as any colour can 
behave that way in reproducing itself if it be pure bred. The chestnut 
matings which have been tabulated represent individuals with all colours 
in their ancestry. There would be a tendency to transmit these various 
colours if chestnut were not recessive. 

Another conclusive proof of its recessive nature is the production of 
chestnut from other colours. The above tables show that in : 


Gray 

Not-gray 

439 

538 

47 

18 


Black X black raatiags ttoe 

ar€ 

3 

per cent chestnut 

Black X bro-wn » 

)) 

» 

3 

» » 

Black X bay » 

)) 

» 

10 


Brown X brown » 


» 

2 

» •» 

Brown X bay » 

» 

» 

7 

» » 

Bay X bay » 

» 

» 

13 

> » 


foals 


» 

)} 


Here are six classes of matings with no external evidence of chestnut 
in the animals mated, nevertheless there came from them chestnut foals, 
just as one would expect if chestnut were recessive. Besides which the chest¬ 
nut horses when thus produced breed true for chestnut as expected. 

The writer has observed that black X chestnut matings give 33 per 
cent chestnut, 24 black, 6 brown and 37 bay. The explanation of these two 
latter percentages is somewhat difficult. Both black and chestnut aie 
recessive to bay and there should be no bay foals from this class of matings. 
There is evidently some relationship tetween the factors which produce 
chestnut and black and the factors which produce bay, but the writer is 
unable to say what this relationship fe. 

There are some stallions that are homozygotic for their own colours 
and are unable to produce even from chestnut mares any chestnut foals. 

Black is dominant to chestnut and hypostatic to brown, bay, gray, 
and roan. The percentage of black colts from the cross of black and brown 
and black and bay are 36 and 22 respectively, i, <2. approximately the figures 
that the Mendelian law would require. 
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In view of all the evidence the series seems to be: chestnut recessive 
to all, black dominant to chestnut and recessive to all otheis, bay domi¬ 
nant to chestnut and black and recessive to the three coordinate colours, 
gray, roan and dun. 

The colours can be arranged in three series : 

Gray Hoan Dim 

Bay Bay Bay 

Black Black Black 

Chestnut Chestnut Chestnut 

The writer's records show 3712 bay matings, and there is not a single 
gray, roan or dun horse thus produced. 

The evidence of the dominant nature of bay to black and chestnut 
is that out of 3712 bay matings 76 per cent are bay, 3 per cent black, 
13 chestnut and 8 the so-called brown. 

That gray and roan are dominant to bay there can be no doubt; 967 
foals from matings gray X not-gray produced 46 per cent gray and 54 
per cent not-gray. It is known that homozygous gray when mated with 
any of the four popular colours will always produce a gray. It is only 
from a heterozygous gray that other than a gray can be produced. 

The factor for the roan pattern seems to be independent of the factor 
for colour and by mingling white hairs with the three colours chestnut, 
black and bay produces the three varieties of roan horses i e, chestnut, 
blue and strawberry roans. The determiner for roan is present or not 
present in the germ plasm. Its presence is dominant over its absence. It 
in no way interferes with the inheritance of the colours among themselves. 
When once in the germ plasm of a strain of horses its persistence is 
remarkable. But when it disappears like the gray it will not reappear 
unless introduced afresh. 

So alike is the behaviour of gray and roan that the evidence points to 
a unity of the two. The gray horse is, perhaps, one form of the black roan. 
The difference between the gray and the black roan is only one of pattern 
and the quantity of white hairs, which are more plentiful in the gray than 
in the roan, 

307 - Some Data Respecting the Artificial Fertilisation of Mares.— von nemeshegyi^ 

Oskar, in Deutsche LmdwirtsckaftUche TienwUy Year 18, No. 32, pp. 383-384 + i Plate. 

Hanover, 1914. 

The artificial fertilisation of mares, althot^h for a long time the object 
of research, has only lately attained practical importance through the work 
of Br. Ivanhoff, the Chief of the physiological department of the Veterinary 
Service in Petrograd. This investigator fertilised no less than 579 mares 
with natural spermatozoa, between 1899-1910, and obtained excellent 
results. Most of the offspring of these mares have proved useful animals ; 
the results from a stud of Russian trotters have even been successful on 
the race-course, and remounts and dx’aught animals have also done well. 

Ivanhoff's method has the advantage of not injuring the reproductiro 
organs and is easy to carry out. It has also been adopted with mm 
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success at the Hungarian State Stud, Kisber by Dr. Treisz.^ The latter 
however used somewhat differently constructed instruments in his exper¬ 
iments and only disinfected them in boiling water. Further, the spermatic 
fluid was not diluted with milk, but injected pure directly into the uterus, 
5 cc. being used at a time, while Ivanhofl prescribed lo cc. The results 
obtained at Eisber showed that 5 cc. should be amply sufficient to fertilise 
one animal. 

So far, the experiments in Hungary have been carried out on 5 half- 
blood mares, which Treisz fertilised with the spermatic fluid of an English 
imported thorough-bred. The mares which were always kept separate 
from the stallion, gave birth a short time ago to 5 completely healthy foals. 
As the experiments have proved so successful in Hungary, they will be 
continued. 

308 - The Value of Castration of Dseean Bullocks. — knight, j. b., (Professor of 

Agriculture, Poona) in D&pafimmt of Agricultuu, Bombay^ Bidletin No. 62, pp. 1-6, 

-I- 2 Plates. Bombay, 1914. 

Castration of bullocks is practised over most of India and especially 
in Gujarat ’ The greater docility of the cattle which is thus obtained is 
apparent in the straightness of the rows of cotton and other crops in that 
province. 

Considerable variation exists as to the most suitable time to effect 
this operation and since late castration tends to interfere with the live stock 
breeding scheme of the Department of Agriculture it was decided to carry 
out experiments to determine the comparative value of early or late cas¬ 
tration on the subsequent growth of the cattle. 

The experiment was begun in 1904 with 22 bull calves of the Deccan 
breed. For various reasons only 16 of these yielded complete data. 
Half of these were castrated when about 8 months old and the other 
half on reaching maturity. 

The results of the two lots are as follows: 


I. — Increase in weight 


! Average weights in lbs. 

Average increase 
in weight in lbs. 


1 1 

! ^904 ; 

i 

1907 

Early castmtioa .... 

! ’ 

f ! 

504-5 

282 

I,ate castmtlou. 

. 1 * 26-5 1 

5 II 75 

285.5 

i 


Thus, the time of castration appears to have little effect on the total 
weight of the animals, but the slight difference (3 % lbs.) is in favour of 
late castration. 





II. — Increase in girth. 


TvOt 

Average girth j 

Average increase 

in girth 

1904 

j 190? 


ft. in. 

1 ft. in. 

ft iu. 

Early castration . . . . .... 

3 9 

10 

00 

I II.5 

Eate castration. 

1 3 9.2 

1 

5 8.1 

I 10.9 


III. — Increase in height. 



j Average height. j 

Average increase 

IvOt 

1 

1 

1 1904 

1 

1907 

ill height 


ft in. 

ft. in. 

ft. in. 

Early castration . 

3 0*2 

3 6.6 1 

6.4 

Eate castration. 

3 0 -^ 

3 6.2 

5-6 


These results show a very slight increase in girth and height in favour 
of early castration. 

An attempt was then made to ascertain if there was any difference 
in the development of the muscles of the fore and hind quarters of the 
two lots of bullocks. 

The following measurements were taken : 

cC) Neck measurement as near the shoulder as possible. 
h) Under the neck and over the shoulders back of the hump, 
c) jProm hip bone under tail round to other side. 


Average measwrements 


not 

a 

6 

c 


ft in. 

ft. in. 

ft. in. 

Early castration.. . 

4 2 

5 4 * 3 : 

4 3*7 

Eate castration. 

4 2.6 

5 9.9 

4 3.2 


The first of these measurements shows only about half inch in favour 
of late castration, but the second measurement which covers the large 
muscles running to the hump and neck shows a gain of 5.8 inches in fa¬ 
vour of late castration. Comparing the third measurement with the second, 
that is, the development of the quarters to that of the shoulders the ratio 
in the case of early castration is i: 1.24 and in the case of late castration 
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1:1.34, thus showing the greater proportionate development of the hind 
quarters due to early castration. When these animals were worked on 
the farm it was noticeable that the early castrated ones were sharper and 
more docile and capable of a larger masiruum draught than the late castra¬ 
ted ones. Also they certainly did not show any signs of being less hardy. 

309 - Report on the Calf-Rearing Experiment Condueted at the Woburn Experimental 
Farm, 1913-1914. — Voelcser, J. a., PiMication of the Royal AgricttUural Society 
of Englaiid, pp. 7. I^ondon, April 1914* 

Twenty four calves were fed with whole milk to an age of 4 »to 5 weeks, 
and then divided up into 6 lots which were gradually brought on to the 
following diets; 

I/>t I Cod liver oil and separated milk. 

I 2 Calf meal ‘*A”. 

.) 3 Gruel (linseed and oatmeal) witb separated milk. 

'I 4 Wkole milk. 

) 5 Crushed oats and separated milk. 

. 6 Calf Meal “B”. 

The experiment was continued for 12 weeks and the results obtained 
were as follows: 


i^ood 

Cost per calf 
per week 

1 

Gain per calf 
per week 

Cost per lb. gain 
in live-weight 


s 

d 

lbs. 

d 

lyOt 2 Cod liver oil. 

2 

0.67 

6.54 

3-77 

" 2 Calf meal “A"'. 

I 

6.77 

6.58 

2.85 

1 3 Grad. 

2 

0.89 

5-71 

4*35 

4 Whole milk. 

5 

3.93 

8,29 1 

7.71 

^ 5 Crashed oats. 

; 2 

0.19 

8.29 : 

2.92 

) 6 Calf meal ......... 

1 

i 1 

7.44 

6.20 

3-13 


From these results it will be seen that much the highest gain was 
obtained with whole milk and with crushed oats. The former food was 
by far the most expensive, while the crushed oats were practicaEy as low 
as any other food; the best return altogether was therefore obtained from 
the crushed oats, a result precisely the same as that obtained in a former 
experiment. 

310 - A Study in Annual Efe Production. — ball, e. a, tdrhn, o., and azdsr, b., 

Viak Agricuitur{a Bxpmtneni Smion, Bulletin, No. 135, pp 44, Eogan, Utah, 1914. 

Careful records of egg production were made for seven years with 
flocks of White I/eghom hens. Not only was the original flock kept du¬ 
ring the whole period in order to determine the falling off in productiveness 









with increasing age, but fresh flocks derived from the original stock were 
added each year. The average annual production for all flocks was : 

124 eggs for the year 
124 » » » 

112 » » 3^*^ » 

The average falling off in production in the third year was small and 
there was evidence that strains could be isolated in which it would be still 
smaller so that such birds could be profitably kept an extra season in order 
to avoid part of the expense and trouble of renewing half the stock each 
year as is usual in poultry farming. The results also shewed that a pullet’s 
performance during the first season is not a reliable means of judging of 
its productive capacity during the second and subsequent seasons. 

311 - The Encouis^ement of Bee-Keeping in Prussia. — Decree of the Prussian 
Minister of Agriculture in Mimsterialhlatt der KonigUch Preussischen Verwaltung fu>r 
Landwirfschaji^ Domanen und Forster, Year 10, No. 8, pp. 225-226. Berlin 1914. 

The last census of beehives in Prussia in 1912, gave a return of 1509 586 
as against i 541350 in 1907, a decrease of about 32 000 or of 2 % per cent. 
During the same period, the number of beehives in the Empire had increased 
from 2 594 690 to 2 630 837. This unsatisfactory return for Prussia added 
to frequent complaints made by apicultural societies and by special journals 
on the difficulties in which bee keepers find themselves, have incited the 
Minister of Agriculture to take more efficient measures for the encourage¬ 
ment of apiciflture. 

The unfavourable state of things is due to several causes of which, 
without mentioning the adverse meteorological conditions of recent years, 
the following may be noticed as the most important. 

1) The bringing under cultivation of lands hitherto untilled and 
neglected, the result of which is a reduction of the areas from which bees 
can find honey. 

2) A more intense system of cultivation which means the disappear¬ 
ance of weeds and their flowers. 

3) The reduced number of white clover fields due to the decline of 
sheep rearing. 

As remedies the Minister of Agriculture issues the following recommen¬ 
dations : 

1) To promote, along the edges of fields and pasture land, as well as 
on the sides of paths and of watercourses the growth of plants likely to 
provide what the bees require during certain seasons, thus making it possible 
for them to store honey in the combs. 

2) To raise the level of instruction for apicnlturists and above all 
to extend the practice of beekeeping among practical cultivators. 

The Minister's ordinance also indicates the possibility of the State 
providing more considerable grants for the establishment of model planta¬ 
tions designed to provide a satisfactory gathering ground for the bees 
as well as for a greater expansion of courses of instruction in apiculture. 
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312 - Trial oi a Patent Rapid Steamer for Cattle-Food. — Eischeb, Gustav, in 

MUieHungen des verbandes tandwirischapl. Maschinen-PritfungS’-AnstaUenf Year 8, Part. 4, 

pp. 163-166. Berlin 1914. 

This paper is the fourty fourth Report of the Machine Testing Office 
of the Chamber of Agriculture for the Province of Brandenburg, Germany. 
The machine that was tested bears the nameOriginal Jaehne, ’ \ It difiers 
from older machines of the same kind in being provided with a screw which 
removes the steamed food and forces it into a crusher. 

It consists of a sheet iron box in which the food and the water are 
placed; this rests on a support which contains the fire-box and stands on 
four angle iron legs. 

Along the sides of the sheet iron box, angle irons are bolted and on 
th^e a perforated false bottom and a tray rest. On heating, the steam 
passes through the holes in the sides of the tray and the perforations in 
the false bottom to the fodder in the box. 

The condensation water togetdier with the dirt washed out from the 
food falls into the tray and thence without ever coming into contact with 
the heated fire box, through a funnd, into a cast iron collector, from which 
they can be easily removed through suitable openings. 

When the food is steamed the steamei is emptied by turning a screw 
which passes through the box, by means of a crank handle. The food is 
thus forced to a crusher fixed to the outside of the sheet iron box, where it 
is broken up and then falls into a vessel placed below\ 

In steaming potatoes, stones sometimes jam in the grating at the cru¬ 
sher, in wffiich case a special device w^orked by the handle allows them to 
be easily removed. 

The machine is built in eight sizes for quantities of potatoes var3dng 
from 143 to 880 lbs. and costing from £62$ 6 d, to £ r817s 

The machine that was tested was of a size that was filled by 373 lbs. 
of potatoes; it consumed 19.8 lbs. of lignite. The whole operation of 
steaming lasted 69 minutes. 

Intheopinionof the judges the machine meets satisfactorily the needs 
of practical farmers; its management is simple and easy, and its design and 
construction promise durability; especially noticeable is the ingenious 
device of the crusher, the work of which is but slightly afiected by the 
presence of stones or other foreign bodies. 

313 ~ Review of Patents. 

Tillage Machines and Implements, 

Canada 157 613 Ploughing machine. 

X57704 Ho^h. 

157 763 Bitching plough. 

157 955 Bitching machine. 

15S 008 Bitch digger. , 
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Cuba 

France 

Germany 


Italj’ 

Spain 

Switzerland 
United Kingdom 
United States 


Canada 

Germany 

United States 

Canada 

Germany 


2 173 Double ridging plough. 

4 73 002 Folding harrow. 

279 330 Rake made from a single strip of sheet iron 

280 150 Screw for propelling agricultural machines, tilling the soil and util¬ 

izing part of the weight of the machine. 

280 338 Frame for motor roller, with platform that can be weighted, for 
the cultivation of moors 

280 ^167 Motor plough with triangular frame carrying at the rear an adjust¬ 
able arm with supporting and steering wheel. 

2S0 659 Harrow with rotating blades and adjustable axles. 

1/14 085 Hoeing machine for vineyards 

14^ 082 Special sliding furrow-opener for growing rice on ridges, 
i-l 5 020 Dii-ectly hauled apparatus for machine ploughing, especially suit¬ 
able for vineyards and citrus fruit groves. 

142 766 Improvement in machine hauled ploughs. 

112089 Motor plough. 

59 179 Impiovement in turn-wrest ploughs. 

68 010 Plough with device for drawing a slit in the slice turned over. 
68 123 Hand rake. 

19 243 Machine for thinning turnip crops etc. 

19 326 Clips for attaching coulters, wheel slides, hoes etc. to ploughs 
I 118 511 — I 118 882 Cultivators 
r 118 089 Ridging device 

I 118 566 — I 119 199 — I 119 998 — I 120 603 — I 120 856 — I 122 033 
Ploughs. 

I 118 084 Adjustable plough-hitch. 

I 119 143 — I 121 320 — I 121 468 Harrows. 

1119 226 Draft attachment for ploughs. 

I 119 423 — I 119 624 Gang plough 

I 119 562 Cotton chopper. 

I 120 371 Weeder. 

I 119 862 Disk plough. 

1120 158 Disk harrow. 

1120 875 Clod pulverizers. 

1121 427 Plough harrow. 

1121 711 Cultivator shovel. 

1121 844 Power operated plough. 

Manure distributors, 

157 663 — 158 614 Manure spreaders. 

280151 Fertilizer spreader with compartments on one of the distributing 
slides. 

280 406 Feeding device for the vertical toothed distributing disks in fer¬ 
tilizer spreaders and the like. 

X 120 021 Fertilizer distributor. 

Dnlh and sowing machines. 

X 57 627 Seeder. 

3:57 729 Seeder and fertilizer. 

157 893 Grain drill mechanism. 

380 200 — 2S0 889 — 280 468 Potato planters. 

280 469 Covering and prying device for drills. 
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280 530 Potato planter with adjustable wheel provided with compart¬ 
ments. 

280 570 Potato planter with fixed hopper and rotating distributing wheel. 
59 112 Sowing machine that can be applied to any kind of plough. 

I 118 932 — I 119 152 — I 120 912 Com planter. 

I 119 675 Com planter attachment. 

I iiS gi8 Grain drill, 

I 120 5 98 Hand planter. 

Reapers, Mowers, etc. 

157629 Shocking machine. 

157905 Flax puller. 

158 175 Conveyor for binding machine. 

15S 353 Truck for binding machine. 

15S 439 — 158 512 Sheaf loaders. 

280 339 Lifter for lodger grain, for reapers. 

68 124 Knife arrangement for mowers. 

I iiS 398 Binder reel attachment. 

I iiS 901 Folding hay rake. 

I 118 636 Sugarcane stripper and topper. 

1119 072 — I lai 895 Com harvester. 

I 119 048 Bundle carrier crane." 

X119 475 Windrowing and bunching machine. 

I 119 S9S Header attachment for binder equipped harvesters. 

11 19 795 — I 121 592 — 1112 172 Cotton picking machines. 

1121 375 Swath cleaner and divider for mowing machines, 
r 120 977 Harvester for peas, beans or the like. 

1121 389 Hay sweep. 

I 121 998 Ensilage harvester. 

1122 X 40 Mower. 

I I2X S14 Reaper thresher. 

I X2I 9S4 Mowing apparatus. 

I I2X 974 — 1121 592 — I 122 172 Cotton croppers. 

Machines for lifting root crops. 

19 647 Potato lifting machine. 

280 290 Side delivery oscillating screen for potato lifting machines. 

I 119 13S — 1121 372 Beet harvesters. 

1121 S39 Beet topping device. 

Threshing and mimtomng machines. 

157 67S Beater tooth. 

157 78X Cylinder for threshers. 

157438 Grain separator. 

157 609 Threshing madiine. 

280 440 Device for lifting the short straw from threshing machines onto 
the table of the straw press. 

2S0 57z — 280 572 Threshijlg machines. 

144 814 Maize sheller. 

59 189 Improvement in ri^>s for winnowers and the like. 

1 118 191 Cavings-thresher fcniieaper thresher. 

2 121 39S Twine saving att^ciiient for threshing machines. 

I 121 937 Com husking ma4»». 
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Machines and impkinenh for the preparaiiofi and stoiage of grain and fodder 

Canada 

157623 Grain grinder. 

157 694 Grain cleaner and grader. 

Denmark 

19 563 Straw press. 

19 698 Turnip cutting machine 

United States 

1118 9.^6 — 1119 037 Hay presses. 

1120 346 Automatic hay baler. 

1120 402 — 1121 449 Baling presses 

1121 684 Fnsilage cutter. 

1121 821 Hay loader and stacker 

Dairying machines and. implements. 

Oennany 

280 380 Milk separator with vertical curved partitions in drum and with 
milk feed at varioub heights 

United States 

1119 214 Milking machine. 

1120 469 Cream separator. 

Denmark 

19 690 Rotating cheese shell 


Other agncvltural machines and implements. 

158 079 Steering device for traction engine. 

158 136 Calf wcaner. 

158 198 Grain pickling machine. 

158 232 Shears for hedges. 

158 244 Draught equalizer. 

158 356 Saw for trees. 

473 049 Pump for sulphuric acid sprayer for the destruction of weeds. 
473 343 Process and apparatus for treating carobs. 

280 439 Machine for freeing fruits from their outer pulp, especially oil 
palm nuts. 

58 836 Universal press for wine, oil and the like 
68 042 Flour and groat mill. 

19 169 Momentum apparatus for raising liquids. 

19188 Machine for removing the pericarp from palm-nuts etc. 

19 504 Reachers for picking fruit 
IJ17 966 •— 1120 326 Tractors 
1118 837 Tongue truck. 

I irS 3.^1 Traction machine. 

1118 091 Multiple-row plant-spraying machine. 

1120 420 Bisk sharpener. 

1120 477 Farm tractor. 

1121 323 Draught equalizer. 

1120 692 Traction engine. 

1121 869 Device for extracting traction wheels from holes. 

314 - Dia!ni]% of flie Zuydw Zee, — he GinU Cwil, Vol. I,XVI, No. 4, p. 58. Paris, 

January 23, 1915. 

The Zuyder Zee which occupies an area of about 9640 square miles in 
the centre of Holland has only a very slight depth, less than 16 feet over 
several hundreds of square miles For the partial drainage of this area 
the first project was drawn up in 1866. Since then further surveys have 
been made and the final project, which was completed in 1894, has now 
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received the approval of the Dutch Government which intends to commence 
the work at an early date- 

The project includes a principal dam which will dose the mouth of 
the Zuyder Zee, and four secondary dams which will surround the parts 
of the gulf which will be reclaimed, while the rest of the Zu^^der Zee w^Ul 
become a fresh w’ater lake fed by the river YsseL 

The main dam viH be i8 miles long with an average breadth of 328 ft. 
at its base. Its top will be 16 ft. 5 in. above high water maik, it wih join 
the island of Wieringen to the mainland at Ewykslins on one side, and at 
Piaam on the other. The slope facing the sea udll be protected by an auxi¬ 
liary dam of laige blocks of stone reaching up to the mean water mark. 
The rest of the dam will be of sand dredged from the Zuyder Zee and cover¬ 
ed with a layer of day. The slopes will be protected by rubble. 

In the lake thus formed the secondary dams will be built to reclaim 
four large new polders, each of v hich will be divided into three or four 
minor ones at diSerent levels and which will be successively drained to 
admit of the higher ones being cultivated without delay. Each will 
have its own pumping station, at the rate of i ^4 acres and 

per foot of diflerence of levd. The total HP required will be 17 000. 

The lake of Yssel into which the river Yssel and several canals will 
flow, will commimicate with the sea b3’’ locks near the island of Wieringen, 
It win be kept at a constant level and w^ill thus facilitate navigation. 

It is estimated that the works will be completed in about 30 years. 
The}^ win cost about f 18 000 000. The revenue of the whole undertaking 
win be £5 doc 000 while at present the fishing in the Zuyder Zee yields 
barely £160 000. 

315 - Dam Building at Seven Gents a Yard by Hydraulie-Fill WethoL--En^ineermg 

Record, Vol. 70, No, 2. pp 46-47. New York, 1914. 

The relative behaviour of sand and clay when conveyed and deposited 
by running water is the principle on which five dams have been construct¬ 
ed in California at a very low cost per cubic yard. According to this me¬ 
thod centrifugal pumps lift the material from the reservoir site onto the 
dams and the fiow is so controlled that the cla}’' settles and is compacted 
on the centre line of the structure where it forms an impervious core. The 
coarser material, pumped in together with the clay, flanks this central 
deposit and thus there is built up a pressure compacted clay core wall 
supported on either side b}^ coarse porous material. 

As the dam is built up a shallow lake is maintained on its top by con¬ 
tinually diking up the earth along the crest of both upstream and down 
stream^ slopes. The pumps that lift the material pour their discharges 
into this lake along its borders, and a vertical pipe which acts as an overflow, 
situated in the centre of the lake keeps down the water level to the height 
consistent with the best results. The discharge pipes are occasionally 
shifted in order to maintain an even distribution and the dikes and over-flow 
levels are adjusted from time to time so as to keep pace with the progress 
of the work. 
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The S'ernando reservoir is about 25 miles from Tos Angeles, Ca. On 
June I, 1914 about 65 per cent of the dam was completed. It will be 
145 ft. high, 1700 ft. long on the crest and will contain 2 000 000 cubic 
yards of''material. Only 4 to 6 per cent of this material is moved in any 
other way than by water as a vehicle. 

The qualities considered in selecting material for the dam are that 
it shall contain at least 20 per cent of clay and silt and that its general 
character be such as to allow a powerful jet of water to cut it down into 
shape suitable for the pumps. 

The maximum distance which material has thus far been conveyed 
is about 3000 ft. Pumping has been continued up to heads as high as 80 ft., 
but as it was not found economical, a maximum of 50 ft. has been adopted. 

In laying out the piping systems the pumps are situated where they 
can be fed, by natural open channels on a 3 per cent gradient, from the 
bank where the water jets ply. The jets used issue from 2 inch nozzles 
fed by 4 inch pipes under a pressure of 140 to 160 lbs. per square inch 
maintained by a centrifugal pump. 

When the water was scarce none of it was wasted; it was pumped back 
again from the lake overflow to the bank where the work was in progress. 

As taken up by the pump intake the normal solid content of the water 
is calulated to be i cu. yd. per 10 cu. yds. The pumps used have 12 inch 
intake and discharge and are operated at 600 revolutions per minute by 
2200 volt motors. The pipes are 14 inch in diameter and each handles 
about 4000 cu. yd. of material per 24 hours run. These pipes cost 48 
cents per foot and their life averages 500 000 cu. yd, of material handled. 
The current is purchased at i ^2 cents per kilowats hour, and the total 
cost of placing the material works out to 7 cents per cubic yard. 

A crew of six men for each shift is sufficient to operate two pipe systems 
(that bring 8000 cu. yd. per 24 hours) except when diking up or moving 
plant. 

The upstream slope is paved with rubble to about one half the total 
height and above this level a layer of concrete is to be placed as protection 
against wave action 

5X6 — Automatic Bam Orests. — I. Autotnatic dam crest with moveable counterweight. 

Engineering Record^ Vol. 70, No. 22, p. 584. New York, Nov. 28, 1914. — II. Moveable 

crests for dams. Ibid. Vol. 69, No. 25, pp. 708-709. New York, June 20, 1914. — 

IIL Nouveaux types de hausses mobiles, systtoe Marshall pour barrages. Le Genie 

Civile Vol. I#XVI, No. 5, p. 80. Paris, Januar3' 30, 1915. 

In the accompan3dng drawing, fig. i shows a type of automatic flash 
board for dams invented by W. N. Itte and J. Martin of Zurich, Switzer¬ 
land. The water pressure on the flashboard which is hinged at its lower 
edge is balanced through the lever combination by a counterweight. This 
weight is placed in guides and can move within certain limits. When 
the water has reached the level shown, the pressure of the water and the 
counterweight balance each other. As soon as the water rises above this 
level the hydrostatic pressure increases and a corresponding lowering of, 
the flash^ board takes place. This increases until the lower axfns of 
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lever gets into a position permitting the counterweiglit to roll in its guides 
when the fiashboard suddenly takes the position indicated b}’’ the dotted 
lines. Because of this feature a considerable fall in water level must take 



place before the moment of the h3'-drostatic pressure becomes less than 
that of the counterweight, and when this begins to move the increase in 



Fig. 2. 


moment will be sudden and the dashboard will rise cjuickly. By adjust¬ 
ing the dowel by which the gate is supported on the lever, the water levels 
under which the dashboard rises and falls can be regulated. 
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Fig. 2. show a novel type of movable dam crest proposed by Gen. 
WibUAM ly. Marshall consulting engineer to the Secretary of the Inte¬ 
rior, U. S. 

It consists in a movable crest A constisting of two pieces forming an 
angle with each other and fixed by the vertex B to the sill of the weir. 
The water of the upper reach of the canal enters the chamber C by a feed 
pipe D connected with the lower reach by a siphon E which is completely 
filled when the highest water mark allowed is reached. 

As long as the water level in the upper reach keeps below the maximum 
kvel the water fills the chamber C under pressure and forces the lower 
panel of the crest against the front wall so as to barely cover the drain F, 

When the maximum level is attained the siphon E gets charged and 
begins to act; it empties the chamber C, and diminishes the pressure 
against the lower panel, while the pressure of the water against the upper 
panel prevails and the crest falls down on the front wall of the weir. 

Care is taken so to arrange the chambers as to cause mud and sediment 
to be swept by the motion of the crest into or near the water supply and 
exit pipes or scuppers,* and to allow sufiBicient leakage to keep mud from 
accumulating; further, air passages G, are provided to remove vacuums 
that form under the gate and tend to increase the pressure on the upstream 
faces of gates and dams. 

This type with siphon control falling down stream admits of trussing 
or bracing, so that it is possible to make the crests very light and at the 
same time strong and stiff against warping, and of any reasonable length. 
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317 - On the Deodorisation of Olive Oil. — Basiuon, George, in Resence de Tunis, 
Protectorat frangais, Direction genirak de la Cohnisaimii Bulletin, Year XVIII, No. 80, 
PP. 573-578, Tunis, August-December 1914, 

In order to show the importance that the method which he proposes 
might have for Tunisian olive-growing, the writer begins by stating that 
at the present time there are ii % million olive trees in Tunis while in 
1913, the exports amounted to ii 113 tons of pure olive oil, valued at 
£ 678 660, and 2564 tons of olive-husk oil, valued at £ 71 790, the internal 
consumption being estimated at 18 000 tons per annum. 

For the refining of lower grade oils the methods hitherto adopted 
have consisted either in washing with water, or in chemical treatment, or 
in filtration. None of these however, succeed in freeing the oil from its 
unpleasant flavour of rancidity. The writer therefore' proposes that the 
deodoring methods employed for refining other oils should also be adopted 
in the case of olive oil. This consists in filtering the oil through animal 
charcoal in order to decolorise it, followed by the neutralisation of any acids 
which ate present and treatment with steam at reduced pressure in a clo¬ 
sed vessel. The rancidity products being more volatile than the oil, are 
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carried off by the current of steam; there is thus left behind an oil which 
has no unpleasant smell, but is insipid and non-aromatic; these defects 
are remedied by mixing it with unrefined oils. 

318 - The Present State of the Dairying Industry in Bombay. — knight, j. b„ and 

Horn, B. W„ 121 Department of Agriculture, Bombay, Bulletin No. 56, pp. 1-14. 

Bombay, 1914. 

Dairying from the Western standpoint can hardly be said to exist 
in the Presidency to-day, but the working up of dairy products by separat¬ 
ing stations and creameries in Gujarat has assumed considerable pro¬ 
portions. The most extensive dairying is carried on in the districts of Kaira, 
Aimedabad and parts of Baroda, where a large number of buffaloes 
are kept by the cultivators in herds of from 3 to 20; these herds produce 
milk for the separating stations that have been established within the 
last 20 years and now form a net work along the railway lines. The 
separating stations are owned by parties who buy the milk outright at 
current rates from the cultivators, separate it, and supply creameries in 
Bombay and elsewhere with cream and convert any excess into butter. 

Two species of animals are used in India for dairying: the Indian cow 
(Bos hdiciis) and the Indian buffalo (Bos hahulos ); four breeds of the 
former yielding an average of 2000 lbs. of milk annuafly and three breeds 
of the latter averaging 2500 lbs. These cannot be considered as satis¬ 
factory breeds for the purpose and present methods of management are 
opposed to any improvement. 

Improvement is necessary and can only be obtained by scientific 
breeding and by the introduction of pedigree dairy strains for crossing 
purposes. 

319 - The Cost of Pasteurizing Milk and Cream. — bowen, John t., (Bureau of 

Animal ludustry) U. S. Dep. of Agr., Washington, April 27, 1914. 

Two systems of pasteurisation are in force known respectively as the 
“holder” and the “flash” processes. The first consists in “holding” 
the milk or cream for about 30 minutes after it has been heated to the 
pasteurising temperature of 1400 to 1500F. either in the same apparatus in 
which the pasteurisation takes place or in separate holding tanks arranged 
for the purpose, after which it flows to the coolers. In the “ flash ” or 
continuous process the milk or cream flows from the receiving tank to 
the pasteurizer where it is heated to a temperature of from 160^ to 165® F. 
in from 30 seconds to i minute and thence to the coolers. 

The writer set himself to ascertain by experiments conducted under 
practicals condition, the difference of the net cost in the two processes. He 
obtains his conclusions from a study of the operation in the pasteurisation 
establishments of 5 towns representing average conditions. The results 
are these: 

1, The flash process demands an expenditure of heat about 17 per 
cent greater than the holding process. It follows that the refrigeration has 
to be effected through a wider range in this case involving a greater cost. 

2. The efficiency of the pasteurization plant depends much on the 
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proper design and arrangement of the boiler, regenerator, cooler, pipe 
system and refrigerating apparatus. 

3. With an apparatus badly arranged and with a defective pipe s^^s- 
tem the loss of heat can amount to about 30 per cent of what is necessary 
for pasteurization while it ought to be reduced to a negligeable quantity. 

4. It is possible to utilize the exhaust steam from the engine or the 
steam driven auxiliaries or water heated b^’’ the exhaust steam to fm- 
nish the heat required fot pasteurization of both milk and cream. 

5. In the milk plants and creameries an amount of heat is usually 
lost in the exhaust steam which would suffice for pasteurization. 

6. For every 400 lbs. of milk pasteurized per hour with exhaust 
steam, approximately one horse power is taken off the boiler plant. 

7. The average cost of pasteurizing i gallon of milk is showm to be 
§0.00313. 

8. The average cost of pasteurizing i gallon of cream is shown to be 

$3.00634 $0.0756 per 100 pounds. 

9. It must to be undersood that the cost of pasteurizing as figured 
in this paper deals only wdth the pasteurizing cycle, viz, starting with the 
initial temperature of the raw milk and raising the temperature to the pas¬ 
teurizing point, then cooling the milk down to the initial temperature of 
the raw milk. In other words it has been attempted to show^ the additional 
expense encountered in producing pasteurized milk and cream over the 
cost of the raw product. 

The cost of coal is taken throughout at 4 dollai's per ton with a heal¬ 
ing value of 12 500 British thermal units per pound. 

320 - The Rate of Inactivation by Heat of Peroxidase in Milk. I. — zilva, s. w , 
(leister Institute) in The Biochemwal Journal^ Vol. VIII, No 6, pp 656-669 Cambridge, 
December IQ14 

The determination of the activity of peroxidase in milk has previously 
been suggested as a means of detecting whether milk has been subjected 
to heating ; in the present paper the temperature coefficient for the inactiv¬ 
ation of peroxidase in milk and the influence of acidit}?' and alkalinity ard 
of neutral salts in the rate of inactivation were studied. 

The temperature coefficient for the inactivation of peroxidase in 
milk by heat was found to be 3.33 per degree C., a value of about the same 
order as the temperature coefficients for the inactivation by heat of priti- 
ciples like tetanolysin and vibriolysin nasik and for the rate of coagu¬ 
lation of egg albumin. The rate of inactivation of peroxidase, however, 
was so small below 70° C. that it did not afford the opportunity of utilizing 
the peroxidase reaction as a test for pasteurisation; the reaction might 
nevertheless indicate whether pasteurised milk had been overheated. 

Small additions of acid retarded and of alkali accelerated the rate of 
inactivation of peroxidase while the presence of salts retarded in a pro¬ 
nounced the inactivation. This retardation varied with different 
salts and was independent of the valency of their ions. 
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The experiments were repeated using whey in the place of milk and 
it was found that in whey too the inactivation of peroxidase proceeded 
as a reaction of the first order, and that the presence of salts had a retarding 
influence on the rate of inactivation of the enzyme. 

321 - The Iron Content of Cow’s Milk, — notxbohm, f. e., andDoRR, 

jiir Unierstichtmg der Kahmngs- mid Genurssniiitel, Vol. aS, Paxt 9, pp. 417-424* Mun¬ 
ster in W., November i, 1914. 

The writers summarise the data obtained by many analists regarding 
the ferric oxide content of milk and the manner in which the latter is 
afiected by feeding iron or iron compounds, such as the saccharate, phos¬ 
phate, etc., to cows, or by injecting rabbits and goats with a solution of 
ferrum citricum (citrate of citro-ammoniacal iron). 

In view of the contradictory results obtained by administering iron, 
or iron compounds to milk-producing animals, the writers carried out new 
experiments with 3 cows in difierent periods of lactation. The animals receiv¬ 
ed daily, 140 gms. {5 oz.) of saccharate of iron containing 10 per cent of 
iron ; the compound was administered in the form of solution for 14 days 
and in the form of powder for another 14 days. The results led to the 
conclusion that normal cow's milk contains from 0.03 to 0.13 mgm. of 
ferric oxide per 100 cc. of milk (generally between 0.03 and 0.07 mgm). 
This amount increases towards the end of the lactation period, but is not, 
increased by feeding saccharate of iron to the cows. 

322 - The Prophylactic Examination of Meat by Means of Feeding Experiments 
with Mice. — Mujller, ia Zeitscknft filt Infections Krankkeiten und Hygiene der 
Huiisiiere, Vol. 16, Ease. 3, pp. 113-137. Berlin, November 10, 1914. 

Considering not only the results of his own work but also those of 

other investigators, the -writer draws' the following conclusions: 

1. Perfectly healthy mice must be used in all feeding trials of which 
the object is the prophylactic examination of meat. 

2. 1^0 mice should be used which are infected with the bacteria of 
paratyphus or of the Gartner group even though the infection be a latent 
one, fox on a meat diet the latent torm might well be transformed into the 
acute form and WTong conclusions might be draum as to the quality of the 
meat, 

3. If perfectly sound mice are used, the results, so far as the pre¬ 
sence of toxic bacteria in the raw, ccoked or salted meat is concerned, 
can be accepted as reliable. 

4. The experiments do not merely have for their object to determine 
the presence of toxic bacteria in the meat, but also, by the differential dia¬ 
gnostic method, to settle the question whether pure cultures of bacteria 
isolated from meat can by inoculation produce toxic substances resistant 
to heat in an experimental sample of meat, 

5. There is no way other than that of feeding mice with the meat 
to determine the presence of toxic substances in butcher's meat. 

6. If the experiments are not made with due care it might happen 
that even with perfectly sound mice, toxic properties, not really exist- 
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ing in the butchers meat, might be detected. This would be specially the 
case if the animals had been subjected to cold or damp. 

7. Glass cages, are not suitable for housing mice unless resting on 
a plank which is a bad conductor of heat, and unless the glass walls be kept 
at a uniformly warm temperature. 

8. If the experiment is carried out carefully in all details the mice 
will in 12 to 18 hours consume such a large quantity of the meat as to make 
it possible to draw safe conclusions with regard to the presence or absence 
cf toxic substances in the meat imder trial. 

9. If the butcher's meat does contain toxic substances a very small 
quantity of it, raw or cooked, will suffice to cause the death of the mice in 
a short time. 

10. The prophylactic examination of the meat is incomplete with¬ 
out recourse to mice feeding as otherwise the presence or absence of toxic 
substances resistant to heat cannot be determined. 
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OR OP UNKNOWN ORIGIN. 

323 “Town Smoke and Plant Growth (i). — i. Crowther, c,, and ruston, a. g,, — 
II. Crowther, C., and^SitJART, D. W., (I^eeds University) in The Joitrnal of Agricul- 
iural Science, Vol. VI, Part 4, pp. 387-394 and 395-403. Cambridge, December 1914. 

I. Six stations were selected in and about the city of Deeds representing 
a gradation of conditions from the extreme of atmospheric pollution in the 
heart of the industrial area to the cleaner regions about six miles out of 
the city. A quantity of soil was taken from a field and used for filling 18 large 
wooden buckets each holding about 100 lbs. of soil. In each centre three 
of these buckets were sunk in the soil of a garden or open place, and in 
them three crops: i, e, radishes, lettuces and cabbages, were grown, harvested 
and weighed during the seasons 1911-1912. The relative weights of the 
crops obtained are given in Table I. 


Table I, — Comparative crop results the six different stations. 



of atnwspheric 
pollutioa as measured 1 

Relative weight 
of crop 

Rel. sulphur content 
of dry matter 

Station 

by total sulphur j 
lu aimual pr^ipitation! 
(espr^ed as SO*) j 

Crop: 
X ini 

III 


Crop: 

III 

I* ladustdal area ....... 

lbs. per acre 1 

215 [ 

i 1 

46 i 31 i 

15 

142 

2X0 

2X1 

2. Heart 6 f city , .. 1 

197 ! 

49 ' 40 1 

37 

156 

I7I 

I7I 

3 One mile north .. 

134 j 

60 1 74 1 

89 

II2 

13^ 

148 

4: Two / ....... 

103 j 

90 1 86 ! 

122 

XII 1 

132 1 

129 

5. ;Three . i 

73 ; 

too 1 100 ; 

100 

100 

too 

100 

6. Six miles east 

■■ 1 

So ; X25 j 

1 j 

47 

106 

781 

lOI 


(Ed.). 


(i) See alSD B. Dec 1913, No. 1321. 
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The results indicate a fairly close correlation between the relative degree 
of atmospheric purity and the actual amount of plant growth obtainable; 
the atmospheric impurities are also reflected in the sulphur content of 
the crop. There is evidence, moreover, that the effects are cumulative, 
as the results at Station i, become wonse with each succeeding crop. 

In the autumn of 1913, after the experiment had been running three 
years, samples of the soil from each station were examined chemically 
and bacteriologically with the results set out in Table II. 


Table IL — Analyses of soil after three years' exposure 
in the different stations. 


Station 

Calcium 

carbonate 

in soil 

Nitrogen 

as 

nitrates 

Total 
no. of 
bacteria 
per gm 
of dry soil 

Ammonia 

produced 

fiom 

peptone 

Ammonia 

converted 

into 

nitrates 

Nitrogen 
fixed 
per gm. 
of mannite 


per cent 

parts per 
million 

thousands 

mgms. 

mgms. 

mgms 

I. 

0.12 

1.2 

876 

64 

1.2 

15 

2. 

0.17 

0.8 

! 798 

67 

1.9 

18 

3 . 

0.19 

1.9 

1044 

78 

4-3 

19 

4 . 

0.26 

34 

1236 

00 

00 

6.4 

21 

5 .j 

0.30 

4.6 

1536 

105 

8.7 

26 

6.! 

0-34 

5.1 

I 420 

95 

10.6 

23 


These results indicate clearly that the detrimental effect of the smoky 
atmosphere on plant growth is partly due to unfavourable changes in the 
soil, such as the steady depletion of the stock of calcium carbonate and 
the inhibition of the activities of the nitrogen-adapting bacteria. 

II In continuation of their former experiments, the writers grew crops 
at different points around the city of leeds to compare the growth obtained 
at a 4 and 7 mile radius from the centre of the city. The results, though 
irregular, showed an average diffetence of 20 per cent in favour of the 
stations on the 7 mile circle. General observations were also made on 
trees and vegetation and on the effect of the polluted atmosphere on farm¬ 
ing in general, showing the disadvantages under which the farmer and the 
horticulturist in the neighbourhood of a large manufacturing city have to 
work. 

DISEASES DUE DO BACTERIA, FUNGI AND OTHER DOWER 

PLANTS. 

324 - Contribution to the Myeologicai Flora of Austria-Hungary (i). — baubvs, 

Ed., in Ostemichischc boiamsche Zaisch 7 i% Year EXIV, No. la, pp. 482-486. Vienna, 
December 1914. 

A list of 50 species and one variety of micxomycetes collected for the 
most part in Dalmatia, but also in Galicia, Carinthia, Croatia and the 
Tyrol 


mi). 


OENKBAinm 


i) See also B, Aug 1914, No. ? 83 . 
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The following ate new to science: Septoria anthyllidts n. sp, and Cet~ 
cospora radiaia Fuckel var. dahnatica n. var., both found on the living 
leaves of Anthyllis dillenii Schult. var tricolor Vuk., at Bavsic near 
Cattaro* 

A number of the species enumerated were frequent parasites of common¬ 
ly-grown or useful plants. 

325 - The Possibility of Cronartium ribicola Over-wintering on Currant (i). — 

Stewart, F, C. and Raxkin, W. H., in New York Agricultural Experiment Station^ 

Bulletin No. 374, pp. 4 i- 53 > plates I-III, i map. Geneva, N. Y., 1914. 

Cronartum ribicola Dietr., known in its aecidial from as Peridermium 
strobi Kleb., is alreody known to attack the trunk and branches of species 
of Pinus with leaves in fascicles of five, of which the chief is the white pine 
(P. strobus L.), on which it produces the so-called blister rust. The ure- 
dospore and teleutospore stages of the fungus are developed on the under 
surface of the leaves of wild and cultivated species of Pz&es, producing the 
felt-rust.The first outbreak of the fungus in America occurred on black 
currants in the grounds of the Agricultural Experiment Station at Geneva 
(New York) in the autumn of 1906. Outside the Station grounds only a 
single afiected leaf was found ; 4 his led to the suspicion that the outbreak 
originated on the Station grounds. As the few five-leaved pines in the 
immediate vicinity appeared healthy, it was suspected that the fungus had 
been introduced with some Ribes plants imported from England two years 
previously. Accordingly, the entire plantation was dug up and burned in 
an attempt to eradicate the disease. 

During 1907 and 1908 no trace of Cronartium was seen, and in Sep¬ 
tember 1909 only a single affected leaf of red currant was found in a planta¬ 
tion half a mile away; during 1910 none was found. In August 1911 a 
second outbreak occurred on red and black currants at the Station, and in 
the autumn of 1912 there was an epidemic of the rust at Geneva, 

As no trace of blister-rust could be found on any of the white pines in 
the neighbourhood, it was suspected that the fungus might over-winter on 
currants. 

In 1912 attempts were made to resolve this question and diseased black¬ 
currant bushes were planted under glass, after leaf fall, and forced into 
growth during the winter. Others were treated similarly by Drs. J. C. Ar¬ 
thur, Eafayette, Indiana ; G. E. Stone, Amherst, Massachusetts ; G. P. 
Ceinton, New Haven, Connecticut; and PereEy Sfaueding, Washing¬ 
ton, Dstrict of Columbia, In all some 500 bushes grown under glass 
showed no trace of the disease at any time through the growing-season. 

Inoculation experiments were also carried out in four glass-houses by 
means of affected currant leaves of Ribes which had wintered in the open,; 
in no case did this teleutospore material give infection. 

In agreement with Arthur and Sfaueding, the writers consider that 
these experiments do not prove conclusively that Crmartmm ribicola never 
over-Winters on Ribes. If over-wintering does occur it is probably very 

(r) See also B. Nov.-Desj, 1911, No. 3243; B. Eeb. 19x3, No. xSs, \ [M.), 
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rare and only takes place under exceptional conditions. It is therefore 
not considered necessary to adopt measures against currant bushes infected 
with the disease, except that they should not be shipped uidil the leaves 
are all off. 

The discovery near Geneva on May 14, iqi3, ot two specimens oi 
P. stvohihs attacked by the disease will account ior the all the ouebreakb 
of currant lust at Geneva; and observations duriiig the 1912 epidemic 
show that in the nredinial .stage, Cyonariimn rihcohi readily spreads from 
one black currant plantation to another. 

326 ~ Puccinia. oryzae Parasitic on Rice in the Ebro Delta, Spain, — Flo- 
RENS4 y CoNDAL, JosE, in biudicato de RiegOi> od Delta Deitcho del Ebro^ la Enju)^ 
medad del Anoz {Pumnia Otyzae), 32 pp, figs Tariagoua, 1914 

Towards the middle of July 1914, the rice crops m the right delta ot 
the Ebro were seriously affected b} a disease which the researches of the 
writer attribute to the presence of Puccidici oryzae The development of the 
fungus had apparently been favoured by: soil fatigue, owing to the same 
crop having been grown in the fields for several years; the high level of the 
water, w^hich had caused the beginning of asphyxiation; the use of seed 
that had not been carefully selected and had not been subjected to pre¬ 
ventive disinfection; fertilisers containing an excess of nitrogen and defi¬ 
cient in phosphates, potash and iron; persistent humidity; w’ani of heat 
from germination to flowering of the rice; and finally to the presence or 
weeds and the insufficient space between the individual rice plants. 

The four varieties cultivated in the district, all more or less injured 
by the disease, are Ostiglia, Bomba, Pesetero and Benlloch. 

The parasite has destroyed about 7.5 per cent of the total crop, which 
represents a monetary loss of about £9 330. 

Remedial measures, besides being very costl}*, were not practicable 
in the case in question. 

As regards preventive measures (which to be efficacious must bt 
carried out at the same time and in a uniform manner by all the persons 
interested), the writer recommends the burning of all the vegetation exist¬ 
ing on ground vvhere rice has been grown, whether it has been invaded h\ 
the disease or not. If it is wished to use the straw first, the latter should be 
at once removed far from the field and the stacks watered copiously with 
a solution of sulphate of iron, or preferably with a 4-5 percent solution of 
sulphate of copper, or else with milk of lime. 

After the vegetation remaining on the land has been burnt, a second 
disinfection should be carried out in the case of infected fields by mixing 
with the soil 4 cwt. of ammoniacal liquor, or 12 cwt. of lime, or 175 gallons 
of carbon disulphide per acre; the last is too expensive for use on a large 
scale. The level of the water should, as far as possible, be kept below 
7 or 8 inches. 

Eurther, it is advisable to choose the most resistant varieties of rice. 
The Benlloch, though good, seems at present to be beginning to degenerate. 
The results of two years trials have shown that the Japanese varieties Shi- 
raigho, Onsen, Oba and Kitashawa combine, more or less, the requisite 
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qualities. In addition, rigorous selection must be practised, even in the 
case of the seed of selected varieties; this work should be carried out 
exclusively by special Institutes. 

As a general rule, seed from infected land should never be used ; if this 
cannot be avoided, it is necessary to soak the seed for 6 hours in ordinary 
water and then to put it for lo minutes in water at 540 C. F.). Seed 
harvested on land completel3’' free from the disease should be properly dis¬ 
infected before sowing, by immersing it for 8 or 10 hours in a % per cent 
solution of sulphate of copper, a 2-3 %o solution of sulphuric acid, a solu¬ 
tion of formalin (2 % lbs. to 100 gallons of water) or in milk of lime (10 lbs. 
of quicklime in 100 gallons of water). The seed should then be dried, or it 
may be sown at once. 

The reduction of the w'ater level will also decrease the surrounding 
humidity ; in addition care should be taken to let the air circulate freely 
everywhere ; to this end it is necessary to destroy the weeds growing on the 
embankments, etc. 

In addition to destro3rmg the weeds which may serve as hosts to the 
fungus, it is advisable to see that the rice plants grow, according to the va¬ 
rieties, at a distance of lO to 14 inches apart. 

In conclusion, the writer recommends an occasional change of crop, 
where possible, or at any rate a change of variety from year to year. 

327 ~ Sorghum Smut (Sphacelotheca sorghi) in South Africa. — Pole- 

Evaics, I. B., in The Agnculiural Journal of the Umon of South Africa, Vol. VII, 

No. 6, pp. 811-S14, I plate. Pretoria, 1914, 

Although, according to the writer, Sphacelotheca sorghi (h-k.) Clinton 
is common throughout South Africa as a parasite of Kaffir com [Sorghum 
vulgare Peis.), it does not seem well known to the farmers, who seldom 
take any means to prevent its occurrence. This smut attacks Kaffir corn 
when this is still 3^oung and remains concealed in the tissues of its host 
until flowering, causing then a singular deformation of the ovaries and 
preventing fructification. 

The best measures to prevent the attacks of the parasite are those al- 
read^T employed in the control of smuts of other cereals, and consist in treat¬ 
ing the grain required for sowing with formalin, hot water, or a solution 
of sulphate of copper, with a view to killing all fungus spores adhering to 
the seeds. 

328 - The Blaek>0ot Disease of Potatoes (Vermicularia varians) in South 

Afriea. —- Boidge, Bisel M. (Mycologisl, Division of Botany), in The Agricultural 

Journal of the Union of South Aftiea, Vol, VII, No. 6, pp. 879-883, i plate. Pretoria, 

June 1914. 

A disease of potatoes caused by Vermicularia varians Due., not hitherto 
reported in South Africa, was found in some plots of potatoes grown for 
experimental purposes in ground adjoining the laboratory of the Division 
of Botany at Pretoria. 

The fungus was first described by DucoHEr in Prance in 1909 as 
causing a disease of potatoes and tomatoes known as ‘‘ daitrose In 1910 
ilASSEE referred to it as ** French potato-scab ”, but the writer adopts the 
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name of ** black-dot disease used by Mac Aepine, who found it on 
potatoes in Australia, as at once suggesting the typical appearance of the 
affected plants. 

The symptoms of the disease appear somewhat late in the season. At 
Pretoria, the first symptoms were observed when the plants were just begin¬ 
ning to flower. The stems lose their fresh, green colour, the lower leaves 
fall ofl, and later the whole plant falls over, as the lower portion of the stem 
is attacked first. The disease then spreads to the upper parts of the stem 
and to the roots, and eventually the whole plant becomes bro'wn and dry 
and quite brittle. On close examination, it is found that the surface of 
the stem is covered with the minute black dots characteristic of the disease. 
The black dots make their appearance first and are most conspicuous on 
the lower part of the stem just above and a short distance below the sur¬ 
face of the soil. From there they spread in both directions and may even 
be found on the leaves and leaf-stalks. As the stem dries it becomes 
hollow, and black dots develop also in the interior, but only below the 
ground level. They spread along the underground branches and so reach 
the tubers. 

The disease is not very conspicuous on the fresh tubers ; there is 
frequently a fair crop of apparently sound and well developed tubers; 
but when the plants are attacked before the tubers are fully formed, the 
potatoes are undersized and do not mature. In the infected plots at Pre¬ 
toria a large number of the tubers were not much bigger than walnuts. 

Even when a fairly good crop is obtained from diseased plants, the 
apparently healthy tubers are almost certain to be infected, and it is often 
possible to find the skin of fresh tubers covered with minute black dots. 
These are at first only \nsible after a close examination, or may not be 
present at all; but after the potatoes have been, stored and a certain amount 
of desiccation has taken place and the surface is roughened, the minute 
black points become more conspicuous and clearly visible to the naked eye. 

In certain kinds of potatoes, in which the skin normally peels off 
in small flakes, the black points are removed with the flakes, and it then 
becomes difficult to determine the presence of the disease without micro¬ 
scopic examination of sections of the skin. 

The small black dots which cover the skin of the affected plants are 
the most conspicuous symptom of the disease, but only represent one 
phase in the life-history of the fungus. Earlier on small white tufts of 
mycelium develop on the stem; these produce abundant hyaline conidia, 
wMch are capable of infecting healthy plants. In the tissue of the skin 
below these tufts are developed the sclerotia of the fungus; th^se are 
crowned with a number of dark, rigid hairs which are somewhat swollen 
at the base and taper towards the apex. The sclerotia ultimately burst 
through the skin of the stem and appear on the surface, giving the plant 
its dotted appearance. According to Ducomet the sclerotia produce 
pycnidia, but this stage has not yet been observed in South Africa. 

The first and most obvious effects of the attack of the fungus are the , 
drying and death of the tops; if this occurs-before the tubers are mature; 
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their growth is arrested. The tubers appear firm and sound, even when 
the sclerotia are formed on the skin; but if an infected tuber is used for 
seed, the myceliuin may pass into the young tubers and destroy them. Land 
which has pre\’iously carried an infected crop contains sclerotia which are 
able to remain in the soil and infect the new crop. 

All dried haulms should be collected and burnt to prevent the spread 
of infection. Tubers from infected crops should not be used for seed, 
neither potatoes nor tomatoes should be grown in soil which has borne 
a diseased crop, to avoid infection from the sclerotia in the soil; some non- 
susceptible crop should be taken, as it is not yet known how long the scle¬ 
rotia retain their \itality. 

$29 - The Destruction of Chestnuts and Oaks by ArmiHaria meliea. in the 

United States. — dong, W. H. — in Bullehn. o; the U. S. Department of Agr^culPure, 

No. Sg, pp. 1-9, plates I-II. Washington, February X914. 

In the neighbourhood of Isew Berlin in the county of Chenango (New 
York State) and at Brin (South Carolina) chestnuts are suffering severe 
damage; this is seen in the meagre growth during recent years, in the thin 
sap-wood, in the large proportion of diseased heads, in the drying of the tips 
of the branches and in the large number of trees dead or dying. This 
destruction is probably due to several factors, one of which is represented 
by Armillaria meliea Vahl, a well-known Agaric causing root-rot. It 
should be noted that Endothia parasitica (i), the cause of the chestnui:- 
batk disease, has not been recorded in the above localities. 

According to the writer A. meliea under favourable conditions may be¬ 
come an active parasite, especially on chestnut and oak. It not only destroys 
fallen trees in the forests, but also those grown under the most favourable 
conditions. 

The prevalence of Armillaria meliea and its destructive action in vSouth 
Carolina appear to indicate that it is one of the factors having an important 
influence on the gradual disappearance of the chestnut from this State. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

330 - Lomnihiis spp. on Hevea brasUiensis in Negrl-Sembilan and Pahang, 
F. M S, — Brooks, F. T., in TJw Agricultural Bulkhn of the Federated Malay 
StaUs^ Vol. Ill, No. I, pp. 7-9. Kuala Eumpur, 1914. 

In supplementing his previous account (3) the writer adds that the 
two species of parasitic plants recorded in a plantation of Hevea hrasilien- 
sis in the State of Negri-Sembilan belong to the genus Lovanihus. 

The presence of a small number of these parasites has also been re¬ 
corded in some other plantations in the same State. One species oiLoranthus 
was also observed in igti on the same host plant in the State of Pahang. 


(1} See B. Nov*. 1914, No. 1074. 

{2\ See also D. April No. 478. 

U) Set B. Dtc. I No. 1130. 
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Some authorities do not consider that these parasites cause serious da¬ 
mage to Hma. According to the writer this is owing to the fact that they 
have not appeared to any great extent in any one plantation. However, 
individual specimens of Hevea carrying large amounts of the parasites have 
shown considerable disturbance. Their strong development on Eevea 
causes a general weakening of the host and a decrease in the yield of latex. 
They should therefore not be allowed to grow unchecked. All branches 
attacked should be removed as soon as the existence of the parasite has been 
observed, care being taken to cut them well beyond the seat of the pa- 
rosite, so as to prevent its subsequent growth. 

Numerous species of LorantJms, disseminated by birds, are very wide¬ 
spread in the tropics and generally occur on several hosts. A Lormithus 
occurring on Hevea has also been seen on a common specie of Melastoma. 


INJUUiOUS INSECTS AND OTHER LOWER ANIMALS. 


331 - Experiments in the Control of Woolly Aphis (Schizoneura lanigera) 
by DuvaFs Method 'i). — Ui^vre, in journal dc la Societe nationale cCHorticultim 
de France^ 4th Series, Vol. XV, pp. 516-519. Paris, 1914. 

Under the supervision of a special Commission, to which the writer 
was appointed Reporting-Secretary, M. Celestin Duval carried out oii 
August 19, 1913, at Boulogne-sur-Seine, experiments in controlling woolly 
aphis. He used for the purpose a liquid insecticide prepared by himself, 
whose composition he kept secret. An apple tree covered with colonies 
of this aphis was sprayed with the insecticide; after about an hour, all 
the insects reached by the liquid were dead, while no signs of scorching 
were observable on the leaves. On other trees treated in the same 
way eight or ten days prenously, there were no living aphids to be seen, 
nothing remaining but traces of the insects reduced to ashes. It thus 
seemed, in the opinion of the Commission, that the method was efficacious 
and practicable. 

Being free from all necessity for reserve, M. Duval made known in 
1914 the composition of his insecticide. According to the ])rescription of 
the inventor the following solution must be use in case of leaves, yourg 
shoots, or wood of several seasons, during the growing season. 

Formula I. 


Rain water.10 gallons 

Carbonate of potash. 6 ^ oz. 

Sulphoricinate of soda. 4 lbs. 

Methylated spirit. 2 lbs. 

Strong extract of tobacco (10 ^0). i 11 >. 


(i) See also B. March No» 324; B. Sept. 1913, No. 1134; B. June 19x4, No. 587, 

(£4 
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The spray gradually dissolves the waxy coating of the aphids, vSo that 
finally all of them (females and young) are turned into a sort of dense 
paste, which soon dries up and becomes of a gre3dsh colour. 

During the last two or three weeks of the vegetative period, when the 
leaves are about to fall naturally and there is no fear of harming thenu 
the following stronger solution is used if there are still any aphids: 

Foiuvli* II. 

Rain \\ater ... . ... .10 gallons 

Potash from ashes. i lb. or 19 02. 

Sulphoridnate of soda . . . . 4 lbs. 

Strong tobacco extract. -2 lbs. 

Methylated spirit .. • • 2 lbs. 

Although the insects are at this time encased in a thicker and less 
permeable wax envelope, they cannot resist the action of this mixture. 

The time comes when the sexual and fertilised females lay their winter 
eggs. In order to destroy the latter, all the holes, crevices, and cavities 
ox the cortex are painted over with the following composition. 


Fomiiila III. 

Rain water . ... 10 gallons 

Soft soap . . .. 35 lbs. 

Snlphoricinale of soda. 5 ll^s. 


Finally, to destroy the aphids in their last refuge, which is the roots, 
on which the sexual females assemble after having laid their eggs, a kind 
of basin is excavated round the foot of the tree so as to expose the roots 
on which the insects have gathered; then they are well watered with the 
solution of formula I, or if necessary, formula II. As sown as they are seen 
to be dead, the basin is filled in, 

M. Ditvae believes that if these different prescriptions are followed, 
woolly aphis will disappear from the trees of a plantation; and without 
being too sanguine, one may even foresee the possible destruction of the 
species, provided the method be adopted and practised everywhere. 

332 - Results of the First Experiments with Polysulphides strengthened with 
Flour Paste in the Control of Chrysomphalus dictyospermi var. p/ir- 
aalifera. on Citrus Trees (I). — Bel Uvercio, G., in Rtmsta di Patologia vegeiale. 
Year vn, No. 5, pp. 129-135* Pavia, 1914 

The writers gives a preliminary report of experiments made in 19x4 
for the purpose of destroying Cliyysomphalns dictyospermi var. pinnuUfem 
H^Mask.), the scale insect which is so destructive to citrus trees and is known 
in Sicily as bianca-rossa 

He found that it was very efficacious to add to the insecticides (poly- 
sulphides) I or 2 per cent of flour paste, fish glue, etc. Rye flour is, at the 

See also B. Feb. 1911, No. 688; B, Aril 1911, No. 1312; 5 . June 1913, No. 765. 

{Ed.). 
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present moment, the flour which answers best: besides being inexpensive, 
it makes the most tenacious paste ; but spoilt wheat flour and flour from 
various other seeds can also be successfully used. 

Whatever organ of the plant is affected, and whatever its state of dev¬ 
elopment or its position on the plant, it is always completely and uni¬ 
formly wetted with insecticides thus prepared. Further, the protecting 
shields of the scale insect remain as if glued to the organs of the plant, so 
that the larvae and eggs perish beneath the mother scale. 

According to the writer, the most active polysulphide is that of potash, 
even in amounts of less than i per cent in the control of the larvae, and at 
5 to 7 per cent in the case of the males and females of Chrysomphalus ; 
in July its action is so rapid that the injury it causes to the adult insect 
is apparent from the second day, while the larvae are destroyed almost 
instantaneously. This polysulphide, when strengthened with flour, owes 
its increased destructive property to its great bygroscopicity: thus, during 
the night and early morning it absorbs moisture from the air, and its inju¬ 
rious effects on the scale insects are renewed, while during the day and 
Until night-fall, with the warm air, its action is lessened. This circum¬ 
stance is most fortunate, since it is thus easy tD avoid scorching and injury 
from the sun's rays, which easily takes place in the southern parts of Italy 
and especially in Sicily. This liquid, however, lovses its efficacy if the 
plants are washed by heavy rains immmediately after spraying. 

Polysulphide of soda is much less effective than the potash compound; 
the impurities which accompany it also prevent its use. 

Polysulphide of lime alone does not adhere well to very young shoots 
and leaves, or to green branches or fruit; it adheres better to old citrus 
leaves, but never wets them evenly. When strengthened with glue or 
flour it has never the swift effect of polysulphide of potash, nor is it so 
effcacious, being deficient in the latter's hygroscopic property and not 
giving rise to the same chemical changes. On the other hand, it retains 
its protective action longer, since it is less easily washed off by rain. 

The writer has also experimented with double polysulphides streng¬ 
thened with flour; these he obtained by mixing together the polysulphides 
of potash and lime, plus the viscous substance- These polysulphide mix¬ 
tures possess the properties mentioned in the case of their ingredients. 
The writer also calls attention to organic polysulphides prepared from 
poiysulphide of potash and soap; they are apparently as efficacious insec¬ 
ticides as polysulphide of potash with flour paste, but their protective ac¬ 
tion does not last as long as with the latter or poiysulphide of lime. 

Some citrus growers have already adopted these methods, using 
especially poiysulphide of potash with flour paste. 
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BIBLIOGRAPHICAL ROTE. 

333 ~ Berlese, Antonio (Director of the Royal Station of Agricultural Entomology, 
Florence). — La disfyuztoiie della vDiaspis peniagom» a mezzo della a ProspaUella ber^ 
leseit (Destruction of Dtaspzs peniagmta by means of ProspalieUa beflesei), Florence, 
M. Ricci, 1914 (pamphlet, 70 pp.). 

In this pamphlet, the writer gives an account of the different phases 
of the very important question of the destruction of Diaspis by the parasite 
Prospatella herlesei (Hymenoptera), which he discovered in 1906 after 
careful research (i). Having discovered the cause of the death of a large 
number of the scales sent from the United States, whither unwittingly 
Mardatt had imported the parasite from Japan, Prof. BerlesE devoted 
himself to propagating it in Italy, and abroad. The results of his work, 
which have been confirmed by numerous workers, prove that Diaspis 
is conquered. 

In the pamphlet in question, the author has given an account of the 
introduction of Diaspis into Italy, and the legislative measures taken for 
its control. He speaks of the damage it caused to the mulberry tree, 
describes the propaganda employed to get the new control method adopted, 
and the previous means used for the destruction of the pest. The pro- 
spaltisationmethod is described and favourable opinions given by agri¬ 
cultural institutions, growers and Italian and foreign experimenters are 
quoted. In conclusion, Prof. BereESE briefly mentions the favourable 
results obtained by this method of control in Uruguay, Argentina and 
Switzerland. 

INSECTS 
INJUIUOTJS 
TO VARIOUS 
CROPS 


335 ‘' Momeia zemiodes, a New Moth Injuring Cotton Seed in Southern 
Nigeria. — Durrant, John hartley, in Bulleiin of Entmnological Research, Vol. V, 
Part 3, p. 243. Eoadon, 1914. 

A systematic description is given of the new genus Momela, belonging 
to the family Gelechiaiae, and represented by the species M, zemiodes Dur- 
rant. This new African moth was discovered at Ibadan, Southern Ni¬ 
geria, ii: 1913, in cotton seed, on which its larvae feed. 


334 -- Eremnm fuUeri, Tychius gos&ypH, Hyperoldes ftagariae and 
Cyllophoriss rvbrosignaim. New Coieoptera Injurious respectively to 
Maize, Cotton, Strawberry and Fig, in Africa,— Marshall, Ouy a. r., in Bulletin 
oi Entomological Research Vol. V, Part 3, pp. 235-239, figs. 1-3. Eondon, December 
1914. 

Systematic descriptions are given of the following Coleoptera : 

1) Eremmis fulleri sp. nov., the adult of which attacks the leaves of 
the maize ; it has been found at Wepener in the Orange Free State. 

2) Tychius gossypii sp. nov., found on cotton at (^iro, Egypt. 

3) Ryperoidesfmgariaeg&i, et sp. nov., found damaging strawberries 
at Rosebank, in the Cape Province; this is the first species of the sub¬ 
family Hypcrinae recorded from South Africa. 

4) Cyilophorns ruhrosignaius sp. nov., injurious to cultivated fig 
trees at Malvern and Howick in Natal. 


(x) See original aitide: ^The Control of the Japanese Fniit Scale [Diaspis pmiagom 
m Italy)), by Prof. Antonio Berlese. — B. iUay 1913, pp. 697-703. (M). 
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336 - Duomitus Cirmstrongi and Meiisomimas metaliica, Lepidoptera 
observed respectively on Coffea sp. and Afbizzia sp. in West Africa.— 

K4MPSON, George F., in Bulletin of Entomological Reseotch, Vol. V, Part 3, p. 245, 
plate XVII (ags 8). London, December 1914. 

The writer describes from a systematic point of view as new co Science 
the Lepidoptera Dfomitus a/mstron^i and Melisonnnws mdalhca. The 
lar\M of the first, found at Abnri (Gold Coast), was boring into cofiee 
stems ; the second was obtained in the perfect state by rearing the lar^’ae 
which bore into the cortex of ai Albizzia in Southern Nigeria (Ibadan dis- 
trict) ; it has also been found at Sierra Leone. 

337 - The Euphorbia Flagellate {Leptomonas davidi) in Italy. — visentini, 
Arrigo, in Rcndiconh delle stduic dtlla RcqIl Accademia dei Lined, Classe di Scienze 

mateniaiiciiL e nanirah, 5th Scries, iqu., and Half-j'ear, Vol XXIII, Part 12, 
pp. 663-666, figs. 1-6. Rome, January 1915- 

Lafont described in 1909, under the name of Leptomonas davidi. 
a flagellate found in Mauritius in the latex of Etiphorbia pilitlifevo, E. hype- 
/id folia and £. thy mi folia, which he considered to be the cause of a real 
disease of these jilants, for which he proposed the name of " flagellosis 'b 

In 1910-11, the same protozoor was obsen-ed in many other tropical 
regions on the three abo\e-named Edpho/hlae and or E. indica (i), while 
in Portugal it was recorded on E. pcpliis and E. scgetalis. 

Still more recently, in May^ 1914, it was recorded in the neighbourhood 
of Scssari, Sardinia, on E. schinipeyiana Hochst. and E. LUpani Guss. 
Finally, in the month of July of the same year, the writer discovered this 
Leptomanas in the latex of E. segeialis near Castel S. Pietro dell'Emilia 
(Prov, of Bologna). 

Amongst the typical forms of this protozoon, the writer found others 
which were noii-flagellate; these were much rarer, and suggested a form of 
Leiskmania. 

33S - The Wavy-striped Flea-Beetle (Phylloireta sinuata)^ on Garden Crops 
in Canada. — Duporte, Melville E., in The Canadian Entomologist, Vol. XUVI, 
No. 12, pp. 433”435, figs. 36-3S. Ontario, December 1914. 

Phylloireta sinuafa Steph., known as the wavy-striped flea-beetle, whose 
life-history is briefly described, had not been previously recorded as inju¬ 
rious in Canada. The writer’s attention was first directed to it in June 1913, 
when the lar\"ae w^ere observed boring in the leaves of cress and feeding 
on the leaves of radish in a garden at Macdonald College, Quebec. 

Adults were obtained in the open and also by rearing the larvae. 
Cress was attacked by both adult and larval forms. 

The pest was also obsen^ed in 1914 in the same place, living on tur¬ 
nips and cabbages as well as radishes. It is often associated with the turnip 
flea-beetle (P. vittata Fab.) and it is probably on account of its close re¬ 
semblance to this species that it has escaped observation in Canada. 


(i) The Index Kewensis gives E. indtca I^am. = £. hypericifoha U- and JE. ndka 
Wall. =: E, rosea Ret^. 
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P. simmta should be regarded as an introduced species in Canada. 
It is generally distributed in Europe, and has also been recorded on several 
occasions in the United States. 

339 - ChoriophUa irichodaciyia (Diptera), Injurious to Young Cucumber 
Plants and New to Lower Silesia. — oberstein, o., in Zeitschrift fur Pfianzen- 
krankkeiten, Vol. XXIV, Year 1914,. I*art 7, pp. 385-388. Stuttgart, 1915. 

Young cucumber plants which were being destroyed by some animal 
agent were sent for examination from two localities in Lower Silesia in 
May 1913 and 1914 to the Experiment Station of Agricultural Botany of 
the Chamber of Agriculture of Silesia, at Breslau. 

At Lampersdorf (district of Steinau a. d. O.) the infected plants amount¬ 
ed to about 80 per cent in the % acre field whence the specimens were sent. 
The land had been heamly dunged. According to the information 
given by the sender, the seedlings died after a few days and their stalks 
harboured small larvae. In neighbouring fields few plants were injured ; 
a very late replanting of the damaged patches turned out fairly well. 

The writer was able to ascertain that at the base of the hypocotyl of 
the seedlings there was a small hole which gave access to a gallery running 
in the direction of the length of the stalk, in the interior of which was a 
yeollwish-white larva. The latter caused the withering of the hypocotyl 
and subsequently the death of the whole plant, though the cotyledons 
still remained fresh and green for some time. 

In 1913 and 1914, the writer reared the larvae found in the seedlings. 
Pupation took place in the soil, and in 1913 began on May 31. Erom June 
9-12 of the same year the adult insects made their appearance; all were 
females, as were others obtained on June 12,1914. According to the deter¬ 
mination of Prof. Stein, of Treptow a. d. Rega (Pomerania), these insects 
belong to the Anthomyid Chortophyla triahodactyla Rond., whose life- 
ihstory is not yet perfectly known. The insect is new to I/Dwer Silesia, 
where no fly had been recorded as attacking cucumbers. 

As the members of the Anthomyidae are usually attracted by pungent 
odours, it would be well, in order to prevent the attacks of C. trichodmtyla, 
to avoid using fresh stable manure. Experience will show whether the 
other methods of control advised in the case of Anthomyidae in general, and 
especially treatment with petroleum emulsions, are efficacious against this 
Chortophyla. 

340 - Kermes mirubilis on Quercas sp. in California. — Xhtg, Geo. b., in 
Journal of Entomohiy and Zoology, VoL VI, No: 3, p, X33, i fig, Claremont, Cali-, 
fomla, 1914. 

A systematic description is given of a new scale, Key met mirabiiis, 
found on Quercm sp. at Mountain View, California. It is near R: gal- 
liformis. 
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341 - Megasti^mus iaricis (Hymenoptera) Destroying Seeds of Larix laricina 

in New York State (i). — Marcotoch, S., in The Canadian EnUmologist, Vol. XI#V 1 , 

No. 12, pp, 435-43S, plate XXVII. I^ndon, Ontario, December 1914. 

In September 1913 the seeds of Larix laricina Du Roi, at Ithaca (New 
York) were found to be attacked by a white larva. From seed kept in¬ 
doors through the winter, the first adults emerged in the beginning of April 
1914. These adults belong to a species of Megastigmns which the writer 
describes as new to Science under the name of M, Iaricis, The larvae com¬ 
pletely devour the kernels of the seeds and occupy the entire cavity, so 
that it becomes difficult to open one of these seeds without damaging the 
larva. This species differs from M. atedius Walker, M. japonicus and M. 
koebelei Ashmead. 

In the autumn of 1913 the writer found the larvae of M, physocarpi 
Crosby, similar in shape to those of M, Iaricis, in the seeds of Physocarpus 
opidifolius (= Neillia opulifolia), belonging to the Rosaceae. 

BIBLIOGRAPHICAL NOTE. 

342 - SLiNGERLAiaD, MARK VERNON, and Crosby, Cyrus Richard. — Manml of Fruit 

Insects, New York, The MacmiUan Co. 1914 fi Vol., pp, XVI -|- 503 and 

396 figs,). 

Mr. C. R. Crosby, of the New York vState College of Agriculture at 
Cornell University, Ithaca, has arranged and completed the manuscript 
begun in the autumn of 1908 by the late Prof. M. V. SuingerI/AND, who for 
about twenty years, and until his death (March 1909), had specially devoted 
himself to the study of entomological problems connected with fruit 
growing in the State of New York. 

The result of this collaboration is a manual, which, after giving some 
general ideas on the subject, passes on to a separate description of the most 
important insects and of certain arachnids occurring in the United States 
on fruits (apple, pear, quince, plum, peach, cherry, raspberry, blackberry, 
currants, gooseberry, strawberry, vine, cranberry, etc.), omitting intention¬ 
ally a large number of less important pests. 

For each of the species mentioned, amounting to about two hundred, 
brief information is given respecting distribution, habits and life-history, 
as well as the extent of its ravages and the control methods. To the descrip¬ 
tion of each species are added bibliographical notes, almost exclusively 
American. 

The book concludes with a short chapter on the most commonly used 
insecticides. 


{1) See also B, Feb. 1911, No, 495; B. May 1913, No. 623, {Bd,), 
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l^"TRODUCTIO^^ 

As a result of a discaission which took place at the last General Assembly 
of the International Institute of Agriculture (Ikstittit Internationai, 
d’Agricuetuse, Ass.gSn., d^ds. ii, Pioda-Ivaur, 1913), the Perman¬ 
ent Committee dedded to publish an Annual Review of the International 
Movement of Feeding Stuffs on April 1st. of each year. 

This first attempt to gather together world statistics on feeding stuffs 
is the counterpart of the analogous publication on feartilizers (Iksi. Int. 
d'Age. Production et consommation des engrais chimiques dms le mmde). 
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FEEDING STLFFS: INTRODUCTION 


Ill the present number the data for each countr}" are treated separately. 
In the next number the difierent classes of products will also be tabulated 
to show the world's production, the international commerce and the con¬ 
sumption in the different countries. By this means more complete infor¬ 
mation will be obtained about various tropical products, such as oil seeds 
and fruits, from w^hich feeding cakes are obtained. The cakes derived from 
inedible seeds are treated in the Fertilizer Review. 

The data have been collected in part directly by the Institute and in 
part from the Governments of the different countries, to whom a circular 
letter of enquiry was addressed. Information has also been obtained from 
various private sources. Certain products which are dealt with in the 
general statistics published by the Institute {viz, oats, maize, barley, ce¬ 
real by-products and linseed) are not included in the present tables unless 
specially mentioned as being used for feeding stuffs. 

All data have been reduced to metric tons. 
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Germany. 

Data collected by the German Agricultural Societ}" respecting imports 
of concentrated feeing stufis into Germany are given in Table I (see Hoff- 
3 IAXN, Flugschriften der Deutschen Landwirtschatts-GestUschati, 12,y. 
Aiifi., VII-VIIl. Berlin, 1914). 


Table. 1. — Imports of Feeding Stuffs into Germany 18S0-1912. 


Feeding stuffs 

1S80 

1 

[ 1S90 

1 

1900 

1910 

i 

1 

1911 j 1912 

1 

Exports 

1912 

' metr, tons 

metr. tons 

metr. tons 

metr tons 

^metr, tons ; metr. tons 

metr. tons 

Bran .. ,. .. 

78 295 

31S 595 

758 047 

1 128 693 

I 420 7171 1606250 

16766 

.. 

359 454 

561 933 

I 384 157 

573126 

743 42o| I 142 459 

55 

0:1 cakes and oil cake 







meals. 

47 550 

219 031 

499 615 

713933 

756772! 794190 

263 474 

Oil seeds and fruits .... 

210047 

371 125 

633 526 

1 294 992 

1263022' 1435317 


yielding cakes. 

105 023 

185 563 

316 762 

647 496 

63131I' 717659 



4- 47 550 

. 

+ 219031 

!+ 499615 

4- 713933I 

+ 756772;+ 794190, 


Total cakes. 

152 573 

404 594 

816 377 

1361429 

I 3S8 283! 1511849' 


Feeding barley. 

261 941 

735 292 

781458 

28263201 

3477980; 2 756 9251 

1 156 

Oats. 

178 741 

187 717 

462 351 

457 7211 

628308! 6659351 

383 774 

Maize germ meal, rice 


1 



1 ; 


residues, potato pulp, 


1 

1 1 


1 



\dnasse, beet slices, 


1 < 


1 

1 ! 


TOue lees. 

. * * ] 

.i 

71 2S6 

340 6081 

431 3321 478 616 

14712 

Rice residues calculated 


i 


! 1 

! 


from rice imports... 





So 000! 90 000 



1 


70 000 j 




The home production of bran is estimated by the Society at an average 
of 4 million metric tons per annum during the period 1903-1908, and judg¬ 
ing from the wheat imports, it should have risen to 5 million tons during 
1911-1912. No data are given respecting the production of cakes from 
home-grown oil seeds, but the following details with regard to the imported 
oil seeds and fruits are included : 



1880 

metric tons 

1890 

metric tons 

1900 

metric tons 

1910 

metric tons 

Linseed....... 

Palm kernels and copra ,,, 
Rapeseed. 

74 X2I 

4? 480 

81 991 

X18 896 

93 346 
no 277 

267 571 
14S957 
131914 

320 522 
39844^ 
187 302 
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THE lOTEJlNATlONAE MOVEMENT OE FEEDING STUFFS 


The removal of the customs duty on maize bran in 1910 caused the 
imports of this substance (homco or hominy feeding meal) to rise consider- 
abty while those of the whole grain diminished. An appreciable quantity 
of maize must have been used for distillery purposes during 1911-1912. 

Imports of pulse grain during 1912 were as follows : 


Peas .,. 
Beaas . 
Uupins. 
Vetches 


1912 

metric tons 

371 195 
255 565 

13 2S0 
25 181 


Imports and exports of potatoes and sugar-beets vary from year to 
year; 178000 m. tons of hay, straw and green forage were imported in 
1912, while 56 727 tn. tons were exported. 

In Table II are set out general data which give a more comprehensive 
idea of the movement of feeding sttxSs in Germany (see Waage, Th. Die 
EntwicMung des Tuttermittel-handels in dem letzten Jahren. Der Saafen-, 
Danger- mid FuUermarkt, Jubilaumsausgabe, 3, 8. December 1913). 


Table IL —Mo\e:ment of Feeding Stuffs in Germany, 1888-1912. 


1 

i 

Feeding stuffs i 


1888 


1912 


Pro¬ 

duction 

1 ] 

Importsj 

Pro¬ 

duction 

Imports 

Exports 

Con¬ 

sumption 


metric 

metric j 

metric ' metric 

metric 

metric 

metric 

metric 

1 

tons 

tons 1 

tons 1 tons 

tons 

tons 

tons 

tons 

^ 1 

Biraiii... ; 

1960000 

1 

37ooooi 

70000 2260000 

1 

1 

1 600 000 

10000 

5 990 000 

OU <^es.. 1 

330000 

lyooooj 

50000 440000 

1000000 

790 000 

260000 

I 530 000 

Mining offaJ, esdii^ag oatsj 


1 






aud ibarlcy...i 

150000 

30000; 

j 


90000 

220000 


310 000 

Brewery and disUUery re-j 



.. 



450000 

210000 


660000 

Sugar and stnrcB fartory; 





residues: ootato sUces,.... 





30 000 


830000 

F^eedimg c<ireais800uoo 

1 400000 


lOOOQOOO 

4000000 


14 000 000 




Totai.,^ *vJs«400£Mj} 970000 ; 

1 

120 000; 9 090 QQO 

16740000 

[6850000 

270000 

23 320 000 

Total, exclud. feeding ceresj^te j 2 44a 000 

1 

570O0o| 

Z 20 Q 00 | 2890000 

6 740 ODD 

ja 850000 

270000 

9 320 000 
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German Colonies. 

Table III was drawn up from data published by the German Imperial 
Colonial Bureau (see Die Deutschen Schutzgehiete, 1912-13. Amtliche 
Jahresberichte herausgegeben vom Reichs-Kolonialamt, 1914). 


Table III. — Exports of Oil Seeds and Fruits 

FROM THE GER^LAN COLONIES. 


Feeding stuffs j 

1 

! 

19 IS 

! 


metric tons 

6 078 

32 <507 

27 638 

I 881: 

Copra (German West Africa, Togo, German New Guinea, Samoa).. . 
Palm kernels (Kamenin, Togo). 

Sesame (German West Africa).. 

Total oil seeds and fruits . . 
velding cakes. 

68 504 

34 252 



Argentine Republic. 

Table IV is drawn up from the latest published returns of exports 
and gives some idea of the production of feeding stuffs in the Argentine 
Republic. Exports of ha^^ are included for comparison. 

Table IV. — Exports of Feeding Stuffs 
FROM THE Argentine Republic. 


Feeding stuffs 1 1913 

_ j_ 

5 metric toiis 

Bran. ! 274058 

Rice meal.. ...i 2 574 

Maize offa!..... i 655 

Oil cakes....j 20 952 

Meat ......| 2744 

Linseed...*. j 1016732 

yieldiag cake. J 508 366 

..... j ' 32 346 
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THE INTEllNATIONAL MOVEMENT OF FEEDING STUFFS 


Austria-Hungary. 

Table V is drawn up from the returns of imports and exports in Austria- 
Hungar}u 


Tabee V. — Imports and Exports of Feeding Stuffs 
E s' Austria-Hungary. 


Feeding stuSs 


Imports 


Exports 


1913 1 1913 


1912 1913 


: 

metric tons 

Feeding meals. | 

12 

Oil seeds and fruits: | 


Rape . j 

20 872 

Eiuseed. j 

45406 

Hemp . 1 

3 

Cotton. 1 

II 233 

Sesame. | 

31 414 

Palm. ' 

39 906 

Copra . 

45 537 

Others .. 

17 674 

Total dl seeds and fruits... 

215 202 

yielding cake... 

' 107 601 

Bran: 


WUieat and rye -. 

1 140 924 

Rice. 

1 13 S76 

Others. 

i 905 

Malt coombs . 

! 2538 

Chaff... 

795 

Oil cakes: 


Einseed. 

' 3 882 

Others.. 

1 29 725 

Pulp: 


Distillery .. 

3421 

Sugar-beet... 

13 367 

Hav . 

' 13 XJ 7 


metric tons 

metric tons 

1 metric tons 

2 

30 331 

64 152 

II 681 

780 

I 148 

I 225 

920 

1. 

3813 

26 629 

27 043 

33 305 

34273 

I 498 

4 1 

I 355 
455 

i* ‘ ' **’ 

X 375 

i I 

2 S89 


231 227 1 





115613 1 


1 . 

147 882 1 

37183 

! 30 541 

5816 i 

X5 '47 

1 II 079 

648 

, 5881 

I , 6 44$ 

2 194 1 

! 1253 

1 845 

452 

277 

! 253 

4989 

i 

i X5 304 

, 18 245 

31 235 

' 42 602 

32 219^ 

4307 

325 

1 239 

II 277 

17 462 

1 iS 086 

80 844 

; 36419 

1 65 380 


Belgium. 

Belgium is the only country which collects statistics on the home con¬ 
sumption of feeding sttifis. The returns are made with those of the general 
agricultural census every ten years, the last of which, taken in 1909, pro¬ 
vided the data for Table Y 1 (See Statistiquc de la Belgique, Recensement 
agricole de 1909, I\Iinistere de 1’Agriculture, 1910). 
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THE INTERNATIONAL MOVEMENT OT FEEDINCx STUFFS 


Table VI. — Consumption of Deeding Stuffs in Belgium, 


Feeding stuns 

1900 

I ; 09 

- - - - - -- 

metric tons 

nietr.c tons 

Liaseed cake and meal. ; 

242 529 

237 SSl 

Cotton ■ . 

17 227 

iS 7S5 

Other cakes and meals. . 

31657 

35 174 

Meat meal.. 

Malt sprouts, malt coonbs and other malt re¬ 

409 

613 

} 

sidues. . ; 

10 901 

11429 

Maize and maize meal . 

S3 198 

; 92 003 

Dried brewers’ grains. . . . - 

I7SS8 

' 20513 

Wet brewers’ grains. 

487 II6 

1 257 996 

Sugar-beet pulp. i 

1149576 

! 445 400 

Bran and poUards. 

255 225 

1 I 12S 189 


Assuming that the whole of the above foods were consumed by cattle, 
the annual consumption per head has been calculated and is given in 
Table VII. 


Table VII. — Consumption of Feeding Stuffs by Cattle in Belgium 
(kg. per head per annum). 


Feeding 

1900 

1901 

Linseed cake and meal. 

i 

i 

8 i. 54 i 

Cotton » » w . 

— i 

858! 

Other cakes and meals. 

— 

I 4 . 96 | 

Meat meal. 

0.55 

0 41 

Malt sprouts, malt coombs and 
other malt residues. 

1 1 

1 

5-40 

I^Iaize and maize meal.. 

! 

33-92' 

Dried brewers’ grains. ; 

1 7.941 

io.i6| 

Wet brewers’ giains. 

“■ 1 

2S8.09' 

Sugar-beet pulp. ; 

1 790.67 

876.891 

Bran and pollards. 

, ni.i 7 [i 23 33 



o 53 0.26I 0.40 0.27 0.28' 0 35 0.22 o 33 

I 

4-051 471 520 591 7.21 5 74 5.S6 Ms 

33-19 3319 38-38| 53 50.S2 44-70 49-55 

8.10^ 7.49 881 io.57| 7.90 S.16 9.61 11.05 

342,75! 223.88 237.40| 23S.S6I 249481 353-46| 261.69 239,87 
624.20 620.21] 471.59 694.41 654.64' 584.731 617.58' 607.59 
127.54, 132.28, 139 71} 142.63 148.75 136.711137-11 X38.84 
, 'ill 
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THE lOTERNATIONAE MOVEMENT OE FEEDING STUFFS 


TaBEE VIII. — IlMPORTS AND EXPORTS OF FEEDING STUFFS IN BEEGIUM, 


F ceding stuffs i 


Imports 



Exports 

1913 

IQIl 

1912 1 

1913 

1911 

1912 


metric 

metric | 

metric 

metric 

metric 

metric 


tons 

tons j 

tons 

tons 

tons 

tons 

Oil seeds and fruits : 


1 





Rape. 

99 589 

85 022! 

106 017 

55 660 

51 125 

70419 

Eiuseed. 

258 838 

223 032; 

227556 

150 902 

149 354 

153 278 

Unenumerated. 

13I 820 

92 856! 

146 90S 

45196 

36 305 

64 011 

Copra. 

19544 

25 744! 

33470 

6957 

7170 

10 364 

Palmuut. 

4265! 

] 

6 4021 

i 

2756 

790 

565 

61 

Total oil seeds and fruits. ... i 

514056 

433 056! 

516 707 

259 5051 

244519! 

29SI33 

yielding cake .... 

257 028 

2165281 25S353 

129 752 

122 259 

j 149 066 

1 

i 

Oil seed cakes .. . I 

255952 

212 354 

240 223 

56 810 

71 422 

! 79 042 

Bran. 

75189 

55 776 

72 016 

22056 

42 908 

! 34 229 

Other seeds and residues. ! 

I 357 ' I 691 

2 628 

2 198 

2748 

i 3132 

Roots and forage crops .. 

19x597! 1954^6 

J904041 97^72 130397' 


China. 

Exports of feeding stiijSs from China are given in Table IX. Imports 
of all kinds of bran during 1912 and 1913 were 59 368 and 127 582 metric 
tons respectively. 


Tabee IX. — Exports of Feeding Stuffs from China. 


Feeding stuffs i 

19x2 ! 

! 

1913 


1 metric tons 

1 metric tons 

i 

Soya bean cake..... 

■ 493 477 

714 460 

Other cakes.. ... 

1 51066 j 

79 372 

Oil seeds: 

1 ! 


Soya..... 

661 004 

624 236 

Gxoundaut........ 

51 793 

69 224 

Cotton. 

18 598 

II 032 

Rape... 

48 723 

37 286 

Sesame. 

! 120 892 

123 001 

Others... 

1 59 044 

45 677 

Total oil seeds... 

960 054 

910456 

yielding cake... j 

480 027 

455 22S 

Bran..... j 

45 098 

62 045 
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Denmark. 


Tabee X. — Imports and Exports of Feeding Ste-ffs 
IN Denjlere. 


1910 


1912 


1913 


Feeding stuffs 

Im¬ 

ports 

i Ex- j 

1 ports 1 

. 1 

, home- 
j grown ! 
'produce ' 

i 

Im¬ 

ports 

! 

! Ex- 
, ports 
' of 
j home¬ 
grown 
pioduce 

' 1 

' Ex- 

im- ; . Im- 

1 produce, 

Ex¬ 

ports 

of 

home¬ 

grown 

produce 


i metric 
j tons 

, metric ■ 
’ tons 1 

metric 

tons 

' mctiic 
tons 

i metric ; metric 1 metric 

1 tons j tons j tons 

' metric 
, tons 


Oil cakes: 

Cotton. 

Sunflower . 

Groundnut... 

Palmnut. 

Soya. 

Rape... 

Hemp.... 

I^inseed.... 

Cocoanut. 

Sesame... 

Others... 

Cotton seed and meal. 

Soya meal. 

Groundnut husks. 

Crushed palm kernels. 

Palm fruit pulp. 

Compound cakes.. 

Compound meals. 

Wheat bran...... 

Rye bran... 

Rice meal. 

aiiddlings and pollards. 

Rye and barley meal. 

Other milling by-products... 

Maize gluten meal. 

Molassine meal ............. 

Molasses, etc., non-edible.... 

Other compound foods. 

Malt coombs.. 

Dog biscuits, poultry foods . 
Meat meal.... 


12S 362'. 
89319 . 


172842I. 
144 2S8,, 


25313 

90 

25948 


8871 . 

806 

314 

117 698 

7702 

67 938 

8874 

7398 

39 

5874 

119 

35153 

79 

68 219 


8 130 

5S8 

XX 648 

59 


3874 

67 

64x9! 

79 

45 


403* 

' 10! 

988 


378 




1000 


I 3671 

1 

S8oi 


^ /I 

1673: 



242 856 

179 274 
34 532 
323 

13053 
6336 
40 171 
II 258 
10 

25 

296 

403 

1714 

3^70 


587 

24 

452 

6555 

3 ^ 


272 

8.373 

94 

26 


'i 


717 


233 555 . 

191 924' 

354S5'. 

284'. 

18515; 5729 
4328, 21 

367461 . 

66 0151 


^5 

6 \ 

76j. 
i747i 
3 545|. 


147 

8 2x4 
16 
438 

139 




667 


386 

. 

737 






354 

. 

89 




5 030 


5856 


6 904 


40 836 

.. 

I 281 

43 576 

14 

54 959 

662 

45192 

435 

9 

I 988 

103 

I 710 

III 

1878 

227 

3 716 

4238 

32 

2340 

I 

3380 

. 

4 495 

........ 

2941 

109 

3615 

100 

3700 

10 

2 623 

237 

182 

242 

219 

120 

*74 


379 

10 

713 

965 

372 

743 

563 

S 45 

228 

903 

AO 

1 

..... T - - 1 

751 


1 306 ; 


21 


3916 

3301 

I 478 

4413 

2552 ' 

4 622 

938 * 4261 

761 


7 

4S65j 

13 : 

84 ! 

9 

197 

208 

I 7 I 

1 

287 


331 1 

313 

390 

472 

5251 

1 435 

239 

742 

166 

1 

678 

84 

48 

79 

18 

102 

298 

79! 

329 

III 


228 

39 

233 

56 

118 ; 

304 

104 

475 289 

2X 381 

561 228 

29 855 

598 489 

25 212 

656 231 

25859 
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THE INTERNATIONAL MOVEMENT OE EEEDING STUFES 


Tables X, XI and XII are drawn up from data furnished by the Danish 
Office in connection with the International Institute of Agriculture and 
show the increasing consumption of feeding stuffs in Denmark. 


Table XI. — Imports of On, Seeds into Denmark. 


Oil seeds and fruits 

igzo 

lori 

191C 



• metric tons 

1 

metric tons : 

met! 1C tons 

u.eli.c tons 

Linseed . .... 

15S07 

S267 

II 641 

19774 

Rape . . 

3 995 

3170 ; 

3124 , 

2 145 

Catneline. 

’ 7S7 

61 1 


222 

Sesame.. ... 

5920 

6 397 i 

2544 

4OIS 

Hemp. 

: 1375 ! 

262 1 

205 

728 

Sunflowei.. 

i 

90S 

9049 

2 X29 

Other oil seeds. 


14 

23 

. . ... , 

Soya. 

20012 

35 666 

33981 

48 069 

Copra..... 

19 8S5 

25 005 

24 595 

31 144 

Palm kernels.. .... 


I 495 

1773 

595 

Groundnuts. 

2 676 

2074 

j 

I 188 

3666 

Total oil seeds and fruits... 

; 70 Sib ' 

S3 319 

88 123 

1 

! 112 490 

yielding cake... 

' 35 258 1 

41659 

44 

1 56 245 


Table XII. —- Consumption oe Hoi^ie-Manueactured Oil Cakes 

IK Denmark. 


Oil cakes 

! 1 

1910 [ 

s 1 

1911 1 

i 

1912 ; 

1913 


1 metric tons 

metric tens 

metric tons | 

metric tons 

Sunflower. 

. 40; 

600! 

6 0001 

850 

Groundnut.... 

. 1 250 

I 000' 

500 

X 480 

Paimnut. 


400 

4QO' 

300 

Soya bean.. 


22 500! 

23 000 

34510 

Rape. 


I Soo, 

I 800 

I 240 

Hemp.. ..... 


200; 

200! 

550 

X4nseed.. .. 

Coconut.... 


5600I 
2 000! 
2 600 ; 

6600 

13 200 

2 420 
2 060 

Sesame. 


12 OOoj 
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Ottoman Empire. 


In Table XIII are coEected various heterogeneous data regarding raw 
materials suitable for the preparation of feeding stufis. Exports of carobs 
are chiefly directed to the United Kingdom. 


Table XIII. — Imports .ind Exports of Food Materi.\ls in Turkey. 
M.\rch 14, 1910 - March 13, 1911. 


Food materials > 

Imports 

1 

[ 

Exports 

1 

1 

1 

metric tons i 

metric tons 

Vetches. 

8 

925 

Sesame seed . 

Beans, gram, lentils, peas and other leguminous 

354 

iS 402 

seeds. 

5811- 

49 599 

Pips and kernels of fruits and vegetables. 

590 

3 557 

Dried fruits, undenominated. 

I^eaves, flowers, fruits, berries, seeds, roots, etc., for 

4294 

3276 

the manufacture of drugs. 

2 464 

13683 

Flowers, bulbs and Sower seeds. 

54 1 

II 308 

Carobs.. 

373 

5661 

Straw and bran. 

I 437 

14927 

Meals, undenominated. 

545 

14 

Other foods. 

2 139 

I 716 


Egypt. 


Table XIT. — Exports of Oil Seeds and Cakes from Egypt. 


Oil Seeds: 
Cotton ..,. 
Groundnut 


on se^ds and cakes 

1913 

1914 


metric tons 

An2, 002 

metric tons 

70 ^ 1 : 



296 


00 / 

Total oil seeds.... 
yielding cake... I 

472 859 
236 429 

62 077 

373 999 
iSe 999 

79 987 


.*Oil cakes 
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United States. 

The following data were drawn up the Bureau of Crop Estimates of 
the United States Department of Agrkulture and communicated by the 
Committee on Relations wdth the International Institute of Agriculture. 


Table XV. — Production of Cotton Cake and ]Meal 
IN THE United States. 


metric tons 


1899 . 801952 

1900 . 766 571 

lyoi . I 020 5S3 

1902 . I 056 $71 

1903 .. I 048 706 

1904 . 1233772 

1905 . I 153 939 


1913.. 



metric tons 

1906. 


1907. 


1908. 

. I 353 520 

1909. 


1910. 


I9II. 

. I 951 255 

1912. 



I 896 017 


Table X\’I. — Estialated Production of Linseed Cake and Meal 
IN THE United States. 


metric tons 


1902 . 398 757 

1903 .. 431 955 

1904 . 37S034 

1905 . 358780 

1906 . 301 245 

1907 . 341 781 


metric tons 


190S . 412 836 

1909 . 391 3S9 

1910 . 3^7 990 

1911 . 417 982 

1912 .. 542 9S5 

1013 (pro\ isional). 425716 


Table XVII. — Production of Other Feeding Stuffs 
IN THE LTnited States (data taken from the Census). 


Products 

i 

1S99 1 

2904 

1909 


metric tons 

metric tons 

metric tons 

Feeding sfaMs derived from cereals .. .. 

Sugar-beet pulp (value). 

4563736 ; 

francs J 

II3093 

francs 

I 074 228 

5 444 341 

fiancs 

4 524 75 ® 

1 
































TaBJ,K XVIII- ImPOKTS and HxPOKTS op l^p:ElHN(i HtttPPS in Tlllv IlNlTlvD >STAT1 vS. 
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(ff) Iacludt:<l iu e Others) grain prodaclb. -- (fi) Included in « All other bread-stuffs#, ficsU or diied 
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Philippine Islands, 


Table XIX. — 

Exports of 

Copra 

(in metric tons). 

Year.. 1904 

1905 

1906 

1907 

190S 

1909 

1910 1911 

1912 1913 

Amount 38 959 

50461 

5S 763 

54 334 

91041 

104 037 

120024 1385/3 

1411S6 76125 


France, 

The Office of Agricultural Intelligence, Ministry of Agriculture, 
has communicated the following data which are drawn from the Customs 
Returns. 


Table XX. — Imports and Exports of Feeding Stuffs in France. 


! 

Year ; 

Breviers’ 

grains 

Olive pomace 

Sugar-beet 

pulp 

Oil cakes 

Bran 

! 

memo tons 

metric tons 

metric tons 

metric tons 

metric tons 



Imports, 




1904 . 

3 357 

2714 

II 193 

132 458 

164 696 

1905. 

4568 

5302 

22 787 

146 837 

236 589 

1906. 

25 52S 

2 120 

47 789 

107 831 

215 290 

1907. 

12 275 

1599 

45 822 

112391 

209 225 

190S. 

8815 

3279 

32 193 

90 845 

148 737 

1909. 

6655 

698 

31574 

124 229 

189 452 

1910. 

42 

512 

68214 

131 Sii 

174 940 

1911. 

53 972 

172 

48113 

142 795 

^57 439 

E912. 

42 743 

2 401 

42938 

154 968 

171 688 

1913 . 

65 887 

341 

1157 

loi 543 

231 888 



Exports, 




1904. 

19 924 

1 955 

1201 

150496 

32 229 

2905. 

1 24 576 

i 1°^ 

1 561 

154 008 

16423 

1906... 

iS 779 

845 

1 402 

146 729 

20 613 

1907.. . 

23788 

584 

I 193 

141873 

24 950 

190S. 

22135 

1537 

926 

149 546 

59 252 

1909. 

1 22 200 

237 

j 1003 

186 129 

44 017 

1910.* - * • 

i 22 514 

1 1071 

I 213 

212 806 

34118 

I 93 C 3 [.* * • 

i 31324 

i 17S 

I 13s 

222 764 

33 24s 

1912. 

i 41 460 

' 1259 

962 

212 690 

36 888 

1913 . 

1 26 463 

! 507 

154 

214 801 

35478 


it} Provisional figures. 
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French Colonies. 


Table XXI. — Exports of Oil Seeds and Fruits 
From Various French Colonies in 1912. 


Esportjxi? colony 


Groundnuts I Palm j Cotton j 

unde- ! de. | ‘Sle I iTpot j 

CDrticated j corticated J s j see , 


Other 

oil 

seeds 


metric 

tons 


metric 

tons 


metric 

tons 


metric 

tons 


Copra. 


metric | metric ■ metric 
tons ' tons i tons 


and 


Senegal. 

Upper Senegal 

Niger. 

French Guinea . . 
Ivory Coast 
Dahomey and Dep.. 

Gabun. 

Madagascar. 

Mayotte and Dep.. . 
French Somali Coast 

Indo-China. 

French Establishments 
in India . 

Guadeloupe and Dep. 
New Caledonia and 

Dep. 

French Establishments 
in Oceania. 


184 76a'. 

1 761! 

2 020 , 


i 

213 ! 


5S30I 


34 •• 


405 


I 764 . 


S97I 

5 135.. 

6 799 . 
37 296, 

359 .* 


42 


16 


170,- 


28 


37 ^ 


74 


7 

411 


894 


2... 

58:* • 

s! 

25 


243 

1320 

I 

755 


22 

301 


7 982 


3 

2 856 
6 113 


United Kingdom. 

In a Memorandum appended to the Report on the Agricultural Out- 
.put of Great Britain which was made in connection with the Census of 
Production Act, 1906 rCd.6277], tables are given which summarise the data 
collected in connection with the production of feeding stufs in Great 
Britain. Using these data together with statistics of imports and exports of 
the whole United Kingdom and of Ireland which were furnished by the com¬ 
missioners of Customs and Excise and the Department of Agriculture and 
Technical Instruction for Ireland respectively and some more indirect in¬ 
formation, it has been possible to estimate the amount of feeding stuffs avail¬ 
able to British agriculturists in 1907. Owing to the fact that it w as necessary 
for the detailed particulars of the production to be given for the whole 
United Kingdom in some instances, in order that the production of a few 
firms in Ireland might not be revealed, to the duplication of returns of 
production in certain instances where the product of one factory becomes 
the raw material of another, and also to the absence of exact published 
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statistics of importation and exportation to and from Great Britain apart 
from the United Kingdom, the results presented must be regarded as ap¬ 
proximate. 


Tabee XXII. — Production of Corn Off.\e and Feeding j\Ieals 
IN Great Britain (1907). 

Metric teas 


Gram milling factoiics: 

UTieat offals. i Soo j.74 

Oatmeal offals. 21 0S7 

Barley meal and flour. 303 237 

Bean meal and split beans . 5S16S 

^Maize meal and milled products of maize (other than offals).. 442 130 

Other sorts of meals (includin' oil cake meal). 113 136 

Provender and feeding stuffs. 84 4S4 

Offals (other than wheat and oat offals). 113S4 

Brewing and malting factories: fr^cs 

Grains, malt coombings and other offals. 24 817 S58 

Spirit distilling factories: 

Offals and other products... 6 381 014 


Table XXIII. — Ket Exports of Corn Offal 
-AND Feeding Meals from Great Britain in 1907. 

Metric tons 


Total imports into the United Kingdom... •181973 

Deduct imports into Ireland from Great Britain and places abroad... loS S69 

Imports into Great Britain... 73 104 

Total exports from United Kingdom... 264 01S 

Deduct exports from Ireland to Great Britain and places abroad.... 30 126 

Total exports from Great Britain... 233892 

Net exports ....... 160 788 


Tabee XXIV. — Production of Gib Cakes 
IN Great Britain (1907). 


Output of firms Estimated output 
giving particulars of United Kingdom 


Oil cakes: metric tons metric tons 

Cotton. 492 783 530 377 

Einseed. 234 707 252 996 

...*. 33530 36578 

Others..,..... 58931 62995 


Total 


819 951 


882 946 
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Tabee XXV. —Xet Imports of Oil Cakes and Other I^Ianufactured 
Feeding Stuffs into Great Britain (1907;. 

inein; tenia 


Total imports into United Kingdom. $65 793 

Deduct imperts into Ireland Irom Great Britain and places abroad . 6S 075 

Imports into Great Britain... co? 71S 

Total exports from United Kingdom. 66043 

Deduct exports from Ireland to Great Britain and places abroad ... =; oSo 

Total exports from Great Britain... 60963 
Net import^ into Great Britain. ^37 755 


Table XXW. — Consumption of Feeding Stuffs 
IN Great Britain {1907). 



Total 

production 

Net 

exports 

Total 

consumption 


francs 

francs 

francs 

Corn offals and feeding meals. 

41T 640 000 

19 S50 000 

391 790 000 


Total 

production 

Net 

imports 

Total 

consumption 


francs 

francs 

francs 

Oil cakes and other manufactured feeding stuffs 

151 330 000 

37 500 000 • 

rSS 830 000 


562 970 000 

17 650 000 

5 So 620 000 


Table XX\"iI. — Production of Feeding Stuffs 


IN Ireland (1907). 

metric tons 

Gram muling factories ; — 

WTieat offals .. 124 973 

Oatmeal offals and by-products. 14 7S3 

Barley meal and flour. 4 877 

Bean meal and split beans... 4013 

Maize me d and milled products of maize (other than offals),. 467 886 

Other meals ............... 14 275 

Provender and feeding stuffs. 2 997 

Offals other than wheat and oat offals. 1219 

^ . francs 

Brewing and malttfig factories: — 

Grains, malt combings and other offals. 2 315 «40 

Spirit disHlling factories: 

Offals and other waste products 


2 74S 9S0 
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Table XXVIII. — Iimports and Exports of Feeding Stuffs 
IN Ireland (1907-1913). 


Feeding stuffs 

1907 

1908 ! 

1 

1909 1 

1910 

igii 

1912 

1913 


1 metric 

1 metric 

; metric 

i metric 

j metric 

1 metric 

1 metric 


1 tons 

j tons 

j tons i 

i tons 

1 tons 

! tons 

1 tons 


Imi>orts 


Maize. 

769 499 

555 90S 

636 420 

5S0 956 

605 935 

690 000 

755 944 

Linseed cake . 

25615 

27 635 

27 899 

25753 

20 974 

22 470 

28 378 

Cotton cake. 

12 068 

16 993 

21 927 

15767 

18 904 

22 916 

20 80a 

Oi! cake, unclassified. 

13 227 

10 339 

12 664 

13009 

11958 

14431 

19 271 

j^'Iaize meal. 

3 582 

2465 

2 760 

2 646 

2 766 

I 605 

1879 

Linseed meal. 

I 295 

1598 

1917 

I 887 

2 390 

1577 

I 579 

Cottonseed meal .,. . 

5531 

8639 

n 647 

10 321 

10 564 

15858 

13 661 

Bran and pollards... , 

69 167 

61 419 

48 114 

59 985 

61 205 

69 108 

59 loS 

Other grain offal. ,. . 
Brewers* and distillers* 

6 327 

3342 

j 3221 

2638 

3029 

3386 

2 155 

grains. 

Feeding meals, unclas¬ 

5976 

4338 

j 4 993 

2407 

3094 

4091 

4 345 

sified ... 

Feeding stuffs, unclas¬ 

20 096 

17603 

1 

1 21 7SI 

20 106 

22 354 

26 048 

28 851 

sified . 

10 3751 8 674 

1 

10850! 12216 

Q 640 

13 754 

7431 


Exports 


Maize. 

1 

34 743! 

43 937i 

40 970 j 

33 797 

22 S7I 

34 664 

.4° 655 

Oil cakes . 

1659^ 

2349' 

2467! 

846 

1735 

2 164 

1609 

^laize meal. 

17671 

2 140' 

2 1931 

1387 

I 737 

2 420 

2 691 

Cottonseed meal. 

403! 

I74| 

I 731! 

352 

667 

I 768 

369 

Bran and pollards . . 

I 5021 

4611 

5 

2147 

2548 

1996 

2553 

Other grain offal.... 
Brewers* and distillers’ 

10043; 

! 

10 381 i 

1 

II 262| 

12517 

19 078 

i 

17 220 

13 524 

grains. 

Feeding meals, unclas¬ 

13 Soi l 

1 

II 1661 

8655] 

9219 

j 8130 

5 232 

5704 

sified . 

Feeding stuffs, unclas¬ 

26651 

3 9221 

2825! 

4 393 

1 4500 

5948 

5814 

sified .. ... 

i 1325j 

1 1 

440' 

372I 

394; 871 

i 

650 

455 


Australia. 

The data given in Table XXIX were supplied by the Department of 
External Affairs, Coanmonwealth of Australia, 
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Tabue XXIX. — Imports and Exports of Feeding Stuffs 
IN AuSTR.^LLi (1908-1913). 


Feeding stn&s 

1 1 

1 

1 190S 

i 

1909 

1910 j 

i 

1 

1911 1 

1 i 

1932 

j ' 

1913 

i 


J metric 

1 metric 

1 metric 

[ metric 

1 metric 

, metric 


1 tons 

i tons I 

tons 

j tons 

1 tons 1 

1 tons 


Exports. 


Oil cakes. 

367 

720 

I 015 

693 

458 

146 

Bran, pollard and sharps. 

Malt, including granulated maize 

3389 

5746 

6 749 

9767 

6 706 

12 222 

and rice malts. 

10 

9 

5 

I 

2 

2 

Rice meal and flour. 

r 222 

202 

2357 

2 788 

I 461 

2SS 

Beans and peas. 

362 

iS 

12 

10 

8 

7 

Split peas. 

48 

2 022 

2 072 

2579 

2 233 

2 160 

Compressed fodder. ! 

3629 1 

1 6867 

12545 

13 239 

6 521 

8 096 

Barley . 

138 

524 

54 

0,3 

I 

29 

Maize meal and «(maizena » .... 
Oatmeal, wheat meal and rolled 

15 

7 

8 

1 

5 

6 

6 

oats. 

i 240 

i 

321 

1 454 

! 

192 

60 

308 


Imports. 


Oil cakes.. . 

70 

52 

148 

57 

40 1 

3*2 

Bran, poUard and sharps ...... 

3^Ialt, including granulated maize 

802 

I 329 

811 

3 

2 048 

424 

and rice malts . 

3 S26 

2 006 

1963 

I 864 

2337 

1542 

Rice meal and flour. 

31 

16 

8 

16 

22 


Beans and peas . 

876 

702 

731 

I 059 

I 414 

I 380 

Split peas... 

15 

24 

19 

II 

15 

4 

Barley . .. 

4 

2 

2 

7 

4 

4 

Maize meai and « maizena ». ... 
Oatmeal, wheat meal aud rolled 

341 

250 

211 

204 

199 

210 

oats ...... 

373 

324 

362 

265 

344 

365 


British India. 


The Department of Revenue and Agriculture (India) has communi¬ 
cated the following information: 

The chief concentrated cattle foods used in India are : 

1. Cotton seed. 

2. Oil cakes - sesamum, linseed, safflower and coconut. 

3- Grains - oats, barley and maize. 

4. Pulse, gram, kulthi {Dolickos hifkims), guar {Cyamopsis psora- 
hides) and lang [Lathyms sativus). 
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5. Husks (bhusa) of various grains and pulses, as well as wheat bran 
and other by-products (chuni) got in the preparation of pulses. 

Cotton seed is used in cotton-x^roducing districts for milch cattle and 
buffaloes. No statistics of production or consumption are available. 

Sesamum, rape and linseed cakes are the impottant oil cakes used 
generally. Statistics of x^ioduction and consumption are not available, 
but some idea can be formed from the production and export of oil seeds. 
On an average, during the last five 3"ears, 4S1240 long tons of sesamum seed 
have been produced annually in India ; of this 113 410 long tons are export¬ 
ed, leavirg 367 830 tons which are pressed in India and v'hich may be 
supposed to yield roughly 250 000 long tons of cake. A small cjuantity 
of the cake is exported and the rest is consumed in the country". In the 
same way the production of linseed cake comes to roughlv 125 oco long tons, 
out of which some quantity" is exported, but statistics are not available. 

Cereal grains are mostly used by Europeans and on Government 
Farms, as cultivators cannot afford to use them generally as cattle food. 
There are no statistics. 

Pulses, etc., are used to some extent by w'ell-to-do cultivators, but no 
statistics are available. 

Husks are produced in cultivators’ own homesteads and are used 
by them sometimes for milch cattle and hard-worked animals when 
available. 


Table XXX. — I^iports and Exports of Feeding Stuffs 
IN British India. 


Exports 


Feeding stuS? 

1913-13 

1913-14 


metric tons 

metric tons 

Fodder, bran and pollards: 

Bran and pollard?. 

232 645 

225 556 

Other. 

II 610 

7826 

Total. 

244 255 

233 382 

Oil cakes: 

Castor . 

1 121 

4 9S1 

Coconut *. 

6 506 

4 276 

Cotton. 

7 118 

10 596 

Groundnut. 

63 397 

63 022 

Einseed, rape, sesamum... 

73 154 

90 924 

Others. 

70S3 

4327 

Total. 

164 379 

178 126 


Imports 


1912-13 19x3-14 

metric tons metric tons 


3 153 3 874 


a6 


19 
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TaXI^E XXXI. — i:,XPORTS OF OIL SeFA FRl'Iib 

FROM British Ixdia. 


t>xl seeds and fiuits 

ICII 

: j:- 

i-:S 


metric tons 

nietiiL 

t 7;'* 

Linseed.... 

S22 000 

> 5-1 000 

2 .IJ. 003 

Ground iiiLt . ... . 

lor 000 

243 000 

27S 000 

Kan e. 

235 000 

21S 000 

2J.9 000 

Sesame. 

95 000 

7S 000 

112 000 

Cotton. 

203 OGO 

130 000 

2S4 000 

Copra. 

31 000 

34 000 

3S 000 

Bassia. . .. 

40 000 

13 000 

33 000 

Poppr... 

35 000 

23 000 

19 000 

Total oil seeds and fruits - . 

I 332 000 

I 095 000 

I 427 000 

yi-€5ldmg cake. 

676 000 

54^ 500 

713 000 


Mauritius. 

A comiTOriication from the Colonial Secretaire’s Office, Mauritius, gives 
the following particulars with regard to feeding stuffs in the Colony : The 
manufacture of feeding stuffs is a recent undertaking and is carried out 
only on a small scale. The sugar estates in the Colony, wffiere mechanical 
traction is not emploved, use oxen for motive power and feed them upon 
rav; products wdth occasional small quantities of concentrated feeding 
stuffs. Molascuit (i) is made at some sugar factories and the greater 
part is exported. Groundnut cake is available from the oil factor}^ wffiere 
local and imported groundnuts are crushed; some 25 long tons of cake were 
made in 1913 and commanded a ready sale at £ ir to £ 13 per ton ; during 
1914, it is estimated that between 60 and 70 tons of the cake will be manu¬ 
factured. 

Experiments have also been made in the crushing of oil seeds, and 
further trials are anticipated. In the Oil Islands, dependencies of the 
Colony of Mauritius, a thriving coconut industry^ exists; oil is extracted 
in the Islands and some coconut meal (poonac) is sent to the Colon^L but 
accurate details as to quantities are not available, as in the Customs returns 
copra and poonac are classed together; the quantities varjL but are never 
considerable. 

Table XXKII. — Exports of Molascuit from I^L^uritius {1904-1913). 

Veir 1904. rgoB. 1906. 1907. rooS. 1909. 1910. 19x1. 1912. igisl 


Exportscf molascuit, in metric tons ... 654 97.5 332 145 ^54 3S5 lai ii.S 376 4H 


(I) Exhausted cane mola-ses mixed with the interior pith of the cane plant 
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Union of South Africa. 

The Department of Agriculture, Union of South Africa, furnished the 
data set out in Table XXXIIII. 


Table XXXIII. — Iiiports and Exports of Eeeding Stuffs 
IN THE Union of South Africa (1909-1913). 



1 

Imports 

Exports 

Feeding stuffs 

1 1909 

i 1 , ' 

1910 i 1911 1 1912 ; 1913 i 1909 ; 

1 i ! 

1910 1 I9II 1 1912 j 1913 


metric metric metric metric metnc metric metric metric metric metric 


Oil cake (ccconut and palm 
kerne I\. 

tons 

tons 1 

tons 

tons 

tons 

tons 

84 

tons 

14 

tens 

126 

tons 

2 136 

tons 

2 810 

Bran. 

51S 

77 . 


17 

1395 

207 

277 

462 

335 

166 

Maize .. 

I 502 

25; 

29 

606 

15 404 

13S 593 

161 616 

93 691 

87 441 

II 519 

Maize meal. 

' 

ij 

s' 

J 12 

' 304 

1 840 

1177 

1186 

496S 

2131 

Samp.- 

1 201 

33! 

41 

q1 ^62 

1 . 


61 

94 

203 

Others, molassine meal, mola- 






1 



scuit, poultrv food. 

1 579 

SSaj 

572 

3471 6291 2996 

1 1 

10 250 

1 5649 

1 

5741 

j 3429 


Other British Colonies. 


Table XXXIV. — Exports of Copra and Palm Kernels 
FROM British Possessions. 



1 

1 Yeai ' 

i ' 

] , 

Copra 

Palm 

kernels 



; metric tons 

metric tons 

Ceylon. 

• i 1913 1 

56 761 

_ 

Straits Settlements. 

•. •. i id, ! 

9 437 


Seychdles.. 

.. . ' id. 1 

2984 


Tonga Islands.. 

. ... ' 1912 

II 400 

— 

Fiji Islands. 

. : 1913 1 

8 056 

— 

Territory of Papua.. 

.... I 1912*13 

807 

— 

Solomon Islands. 

. 1 td. 

! 4263 

— 

Gilbert nd EUica Isl nds . 

..... 1 1911 

2 iiS 

— 

British East Africa.. 

.... ! 1912-13 

15S9 


Zanzibar. 

. : 1913 

7531 

— 

Gold Coast.. . 

..... 1 1913; 1912 1 

1 640 

14864 

Nigeria . 

.... 1 id. ; 

98 

187 587 

Sierra Leone. 

1 1912 

— 

51 565 

Gambia...... 

.. .. . 1912 i 

— 

452 

Trinidad.. . 

. ‘ 1913 

524 

British Guiana . 

. ■ 1912-13 . 

58 

— 

Others .... 

. 1 1Q12 i 

d.n 

i — 
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Italy. 

The data in Table XXX\'' were obtained from the Customs returns. 


Table XXXV. — Imports .and Exports of Feeding Stuffs 

IN IT.ALA’. 


Imports Exports 

1912 1913 ; 1914 1912 1913 , 19^4 

metric metric , metric i metric metric metric 

tons tons | tons i tons tons tons 


Bran. . . 9 1S7, lo6i8| 4287, 28115! 31S23; 37275 

Pollards (re-exported) .' ..'22 627j 27 336; 25 492 

: ' ' I 

Oil seeds and fruits: ' j 

I^inseed. I 42 S80. 45429 32 374! ix 46 tr 

Rape.I 3209! 10183! 21980;. 4 

Sesame and groundnut .... I 253581 247741 28863! 271 i6| 26 

Palm. 254| iioj 3431.|.. 

Others. i 685! 1040j i 433, i 129! 1283! 423 

Total oil seeds and fruits,., 73 386^ 81 536 84 993: 1167! l 345I 464 

yielding ca;ke... 36693! 40768 42496 583; 672,' 232 

Oilcakes. 3913! 2957 i 121 26194! 19662 54693 

Olive pomace . .. !.. 13 411I.|. 803 

Hay .. i 28131 y 32y 65581 61365, 63678 47668 


Japan. 

According to the Bureau of Agriculture of the Imperial Ministry of 
Agriculture and Commerce, the imports of bran into Japan were 28184 and 
3955S metric tons in 1913 and 1913 respectively. 


Feeding stuffs 
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Norway. 


Table XXXVI. — Imports and Exports of Feeding 
Stuffs in ^ormay. 



j Imports 

! .. 


Exports 



j 

’ 151^ 

-913. ; 

1912. 1 

1013. 


metric tc:i3 metric tOiis , 

metric tons metric tons 

Meal: 

Barley . 

I S05 

I 576 



Oatmeal. 

3 ^33 

059 



Rice .. 

2 15S 

2 442 



Bran * i 

Wheat. 



21 256 

14 Sod 

Rice . . . . 

2 766 

I 509 



Oil seeds and fruits: 

Copra. 

3 9^^ 

4 405 



Linseed .. 

10034 , 

I4 7<^5 



Rape. 

256 ■ 

964 


. 

Total oil see*Is and fruits . 

I4 25<> 

20 074 



yielding cake. . . .. 

• 7625 

10037 



, Linseed and othe cakes. 

29 665 

30173 

3 A 2 i 

3485 

IMolasses. 

5 95§ 

6 723 , 

.! ••' 


Fish meal (herrings, \Thaies, etc.| . 



1454S 

S928 

Hay . 



3 ■'^31 1 

12 133 

Straiv . . , . . . . 



709 i 

1142 


Netherlands. 

The Ministr}^ of Agriculture of the Netherlands has communicated the 
data set out in Tables XXX\TI-XXXIX. 


Table XXX\TI. — Amounts of Feeding Stuffs bought 
BY Cooperative Societies hn the ^Setherlands (1910). 


Feeding stntfs 

metric tons 

Feeding stuffs 

metric tons 

Linseed cake. 

...... 37 771 

Buckwheat, grain and meal. 

. 199 

Linseed meal. 

. 12 937 

Rice and rice meal. 


Rape cake and meal... 

.... 2 651 

Maize germ cake and maize meal 32 78.1 

Sesame cake and meal. 

. S3 

Bran, pollards and other 

grain 

!Molasses. 

. 177 

offal . . 

..... 3 207 

Palm cake. 


Seeds of corn-cockle and 

other 

Cottor^ed meal... 

. . . . I 313 

weeds. 

. 267 

Sova cake and nseal. 


Peas; rmrl ppa mpat... . 

. ... 5 1^0 

Wheat and wheat meal .... 


Beans p^nrl bean .j ..., 

. 433 

Rye and rye meal.. 


Dried brewers* grain-. 

. . . . qS 

Barley and barley meal .., ., 

... 13 310 

Pulp of various kinds. 

. 804 

Oats and oatmeal. 

. 7 865 

Other feeding stuffs.. 

.. 4 337 
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{<t) I licctoL of wheat — 75 kf-'., 1 Iicctol. of ijc yz kg.; 1 licctol. of bailey = Oo ke^, i hcctol, of oats- - <\fi kg , r kuTol. of biKknheat - 
\b) 1 heclol. of beans and vetches — 78 kg ; i licttol of peas = 80 kg ; 1 licctoI of lape — 68 kg ; i hcctol oi hnsced - 08 kg 
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(a) 1: licctol. of wheat — 75 kg.; i hectol. of lye = 73 kg,; i hcctol, of bjuley = 60 kg. ; i liectol. of oats — 46 kg ; 1 hectoi. of hiickwli^t == 70 kg. 
(&) 1 of beans and vetches = 78 kg ; i hectol. of peas = 80 kg. ; r hectol. of mi>e = 68 kg.; i hectol. of linseed = 68 kg. 
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Dutch East Indies. 


The data given in Tables XXXIX and XL were comiTiUnicated 
b}’ the Department of Agriculture, Industry' and Commerce for the Dutch 
East Indies. 


Table XXXIX. — Exports of Feeding Stuffs 
PROM THE Dutch East Indies. 


Feeding stufts 

1912 

; (Jan.-Jiine) 

1913 ; 

{Jan.-June) 

igii 

(Jan.-June) 


metric tons 

metric tons ; 

metric tons 

Copra. 

35 9S8 

36 061 

28 010 

Gmndnuts.. 

8 611 

6330 

7 137 

iUanioc roots and tapioca residues . .. 

II 230 

12 853 1 

8 2S3 

Mo 1 asse=^. . 

0 

00 

. 55 050 ; 

, 

52957 


Table XL. — Exports of Copra 
FROM THE Dutch East Indies ^(1904-1913). 


Place of export 


1904 j 1905 , 1906 I 1907 190S I igog 1910 , 1911 j igi’ 1913 


Java... 

^Rtkassar. 

Sangir, Men ado, Gorontalo.,. 
Padang. 


,metric metric metric,metric metric,metric metric metric 1 metric metric 
1 tons tons > tons ' tons ■ tons ' tons , tons ' tons ' tons tons 

I 29 716 107 709; 52 000 69 666> 94 7+oJ 68 217^ 100 57S 91 022! S4 650' 78 Soo 

' 9123, 25961! 9641 17 248; 21 5i9| 19 256! 30SS0'3S 96^'37822; 29 570 

33 9^4 30076 26648 

X4 3S3; U 351 i 3:7 617 


111746; 19 514 14 iSi, ib080'240471 20706. 2729, 

j 6120 65SO' C63S 8694 11927! 939O' 10479 


Russia. 


The data in Tables XEI-XEIII are drawn from the agricultural 
year-book (19x4) published hj the OfiBce of Land Organisation and 
culture (Rural Economics and Agricultural Statistics Division). 
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Table XTI. Exports of Oil Seeds from Russia. 


Oil seeds 

1902 

i 

1903 

1904 

1905 1 1906 1 

i I 

1907 

190S 

1909 

! 

1910 j 

igii 


metric | 

metric 

metric 

metric 1 metric 

metric 

metric 

metric 

metric 

metric 


tons 

tons 

tons 

tons j tons 

tons 

tons 

tons 

tons 

tons 

I^aseed.... 

101 215! 

95 S42 

1 70764 

1 

108 5531 119 S56 

86096 

153 698* 

98 610 

146 S84 

161036 

Hemp. 

li? S22' 

15 643 

10713 

j iS 805} 25 210 

22343 

20 066 

$878 

21164 

10 762 

Poppy , sesame and 
otliers. 

21728 

14 581 

1 '■ 

j 15967; 11683 14453 

18391 

28 508 

24 508 

23097 

52337 

Pape.. 

31 So3 

60 661 

1 59425 

j 311311 18069 

1 21914 

30 021 

' 7 626 

15 506 

25578 

Total oil seeds... 

} 172 567' 186 727 

156 S69, x6o 192; 177588, 148744 

i i 

232 293; 1396221 

206 651 

249 713 

yielding cake... 

j 86 2841 93442 

1 

i 78438 

So 092! 8SS39 

I 74 367| 115 990; 

698131 

103328; 

125 858 


Table XRII. — Exports of Oil Cakes from Russia. 


Oil cakes 

1902 j 1903 

1904 I 1905 j 1906 

1907 

1908 

1909 

1910 

X911 


metnc 

met-ic 

metric ! metric. metric 

metric 

metric 

metric 

metric 

metric 


tons 

tons 

tons i tons tons 

1 

tons 

tons 

tons 

tons 

tons 

I^inseed cake.. 

118 97 J 

120984 

1 1 

149409! 167 681 j 193652 

176 331 

207 417 

195 240 

210 231 

149 239 

Hemp ') .. 

48 352 

43998 

58 930: 40 3721 62O3S 

45426 

37823 

42 640 

48 248 

700S3 

Sunflower a .. 

130 275 

202 634 

1393371 1283321 175 945 

193 283 

278 134 

219 045 

158 908 

246190 

Pape J . 

34 409 

46799 

71275 42339I 33842 

1 19409 

21654 

24 908 

29 421 

35914 

Otter J 

53 589 ; 

1 52103 

73 691 j 64606! 56815 

1 

1 935S7 

117242 

, 1^59 

12S 881 

157 521 

Total... 

3S5 sgej 466518! 491 842' 443330' 524 292 

1 ' ■ 1 

! 52S 036 

1 : 

662 270 

622 992 

575 679 

i 

65S 947 



Table XEIII. — 

Exports of Bran from Russia. 


Year. 

1902 1903 1904 

1905 1906 

1907 

I90S 1909 1910 

1911 

Pa:ports, in 
metric tons 

4S9 596 595 8SS 622 720 

5S2 371 647 405 

589 300 

520 473 63S 920 617 993 

803 363 


Sweden. 

Table XWV. — Production of Ebeding Stuffs in Sweden. 


Feeding stafis 

I 

j 192:0 

1 

l 

j 

1 

1912 

i 

Heal: I 

1 metric tons 

i 

1 metric tons ; 

metric tons 

Oatmeal.. 

! 15 

14 S60 

23 36^ 

Wheat..r. 1 

1 III 

1 106 

II 2 

Barley....... 

4019 

3919 

352^ 

Rice.;... 

Other.*.. 

10 63S 

: 8 ! 

19 810 ! 

10 469 

13093 

Bollards...... i 

23 023 

24 470 

Biaa....... 

126 029 1 

128 414 

132 456 

Oil cakes and linseed.. 

10 «i8o ! 

2^ 0<1 

1 27 
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Tabee XI,V. — Imports and Exports of Feeding Stuffs 
IN Sweden (1913). 


Feeding stuffs 


Imports Fspoi ts 


Meal: 
Oatmeal - 
\\Tieat... 
Bariej^,. 

Rice. 

Other... 

Bran : 

Oat..... 
Wheat... 

Rice. 

Rye .... 
Other... 


metric tons 

metric tons 

327 

I 440 

46S5 


1539 

91 

I 



1 * ' 

i 

1S913 

55 780 

I 250 

4907 

315 

2 287 

173 

525X 



Oil seeds; 
I^mseed. 
Rape... 


28 876 

914 


Total oil seeds, 
yielding cake. 


Oil cakes: 

Cotton. 

Hernp.«,... 
Groundnut. 
I,inseed.... 

Rape. 

Soya. 


29 790 

14895 


9485 

435 
86 887 

4 359 
12 694 


1704 


61 

224 


Sunflower . ... 

Others. 

37 040 
421 

75 

Other foods: 


Gluten.. .. I 

6652 

4 980 

7 116 
6499 

15 

\ jifid 


Molasses. . 


lifiaize (in various forms) .. . 

e 

Others ... .. 

5 

Compressed maize meat .. . 




Straw ...,. 

\ 

1 

12 993 



j 


Straw is almost exclusively used as a feeding stufi in Sweden, as aU 
litter requirements are supplied by the abundant peat moss. 
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Switzerland. 

The data given in Table XTVI are drawn from the commercial 
statistics for Switzerland. 


Table XIvVI. — IiviPORTS and Exports of Feeding Stuffs 
IN Switzerland. 


Feeding stuffs 

Impoits 

ETCpOltS 

7)12 


191^ 

1913 


nictiiC tons 

metiic tons 

metric Iout. 

n.eiric tons 

Oil seeds and fruits. 

I 949 

2 129 

II 

S 

yielding cake. 

V 74 

I o <->4 

5 

4 

Oil cakes and oil seed meals. 

34 « 9 i 

24 92S 

956 

I 015 

Malt germs, brewers’ grains, etc.. .. 

5513 

153 1 

3954 

4194 

Bran. 

14 90S 

10 151 

14304 

17057 

Feeding meals.. 

53 543 

57937 ' 

S3 

69 

Milling offals. 

5S42 

6 730 

864 

I 005 

Hay . 

<590 584 

499 376 

956 

101 $ 
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FIRST PART. 

ORIGINAL ARTICLES 


GeO'Hydrological Studies and Research in Italy 
in Connection with Agriculture 

by 

G. DE Angelis d’Oss.\t, 

Professor of Geckgy at tic Royal Agricultural College at PerugL. 


In Ital3^ as elsewhere, geo-hydrological studies and research, taken in 
a general sense, date far back, but the investigations dealt almost exclusively 
with the seeking of good drinking water for inhabited centres. In the re¬ 
motest times also gigantic hydraulic works were built for the control of 
superficial waters, with the object of keeping them off the land when the^" 
were in excess, or of leading them to it when required. All these colossal 
works, of which the Romans were justly proud, both for their conception 
and for their importance, show that from ancient times technical ability 
in hydraulics flourished in Itah' and that agriculture vvas alwa^'S held in 
high esteem. But positive and concrete ideas of geo-hydrological nature 
do not appear in geological works except in ver}" recent times. "We are 
indebted to Savi for a work of the kind on the plain of Pisa {Siiidi geologico- 
agricoli sulla piamira pisana, 1856). Unfortunateh"'in Italy also, the ai^pli- 
cations of geology in general and those concerning water do not occupy at 
present the position they ought to have considering the useful results w’hicb 
they” yield. Nevertheless, among Italian geologists there are not wanting 
those who, convinced of the practical importance of their science, devoted 
their knowledge and their activity to geo-hy'drological research, gathering a 
rich harvest, fruitful of results W’hich deserve to be mentioned, be it even 
briefly. 

Intensive agricultuie cannot be practised in districts not pro-vided 
with drinking water. Unfortunately in our country^ people are very un¬ 
willing to resort to cisterns for their water supply, notwithstanding the 
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fact that when these are properly tuilt and kept they can provide most 
wholesome water. It is for this reason that the search for springs and sub- 
terreanean water tables, both superficial and deep, is always becoming 
mere active. Thus geological and especially spelaeological investigations 
have finally, in Italy also, made a distinction between the water which 
circulates in highly permeable rocks and soils and that which traverses 
the whole finely porous mass. The difi'erent hygienic value of water aris¬ 
ing under various geological conditions appeared thus evident Tor the 
waters of open soils the geological deductions on springs and on their reap¬ 
pearance were positively demonstrated by' the use of colouring matters, and 
for the others decisive experiments w'ere made which rendered evident the 
intimate connection in chemical composition between the permeable rocks 
and the percolating water. This absorption, which modifies the water 
medium diffused according to the lithological nature of the rocks, attri¬ 
butes now a common origin to w'aters that were considered distinct from 
each other. 

The phreatic waters which supply so many wells of our larger valleys 
also attracted the attention of geologists, who> together with chemists 
and hygienists, define exactly the copious reserves of a phreatic nature and 
point out their suspicious quality on account of their easy* contamination. 

The investigations vvere not limited to the free 'Stater-tables, but they 
were also profitably extended to those under pressure, for which the 
necessary” conditions of success were formulated (stratigraphical, tectonic 
and hydraulic conditions), determining wuth exactitude the field of geolo¬ 
gical investigation in order to recognize the soundness of the deductions. 
The geologist, in fact, can hardly^ ever affirm absolutely that a boring 
will be successful; he can, however, sometimes assert the impossibility of 
success. 

The origin of the water, its course among the rocks of the subterra¬ 
nean basin (which is often different from the hydrographical basin) and the 
manner of its cropping out being known, the fundamental rules for captur¬ 
ing the springs and subterranean w'ater-tables can be safely dictated with 
detail, with the object of attaining the three desider ita: the highest level 
of outcrop, the maximum yield, the impossibility of pollution. This result 
is so important that it has been attempted to introdtice it in the legislation 
in Italy, as has already been done in other countries possessing a high 
tradition of hydraulic science. 

Another merit of geologists has been their examination of the results 
of chemical analysis. By the light of geological data, water which was de¬ 
clared unfit for drinking purposes on account of its excessive content of 
foreign matter or because this was considered injurious according-to the 
rides laid down by the Commissions of Hygiene, was recognised as harmless 
and suitable for drinking purposes. Thus I caused a phreatic water con¬ 
sidered undrinkable through excess of chlorine and organic matter and the 
presence of nitrites, to be recognised as w'holescme by showing that the 
chlorine came from salt-water bearing sands, that the,organic matter was 
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taken up by passing througb strata of fossil wood, and that tbe nitrites 
originated in minerals, thus remomng all suspicion ficni the salts. 

Geo-hydrological stud3" claims another important conquest. The out¬ 
crop of springs was guarded against pollution by a protective belt which 
hitherto was determined b^* prudential reasons and considerations of vici- 
int3L Now it has been proved that the protective belt round the outcrop 
is sometimes almost useless, especial if it extends lower dovn than the 
basin which collects the water, whilst on the other hand it has been recog¬ 
nized necessar}' to protect the spring at distant points at which contami¬ 
nation can easily reach the water-table, Karstic regions offer t3'pical ex¬ 
amples of the kind. Moreover, b3* considering the direction of the movement 
of the u ater film, the capadt3' for w^ater of the permeable strati^m, the height 
ot the water-table and its yield, the position, form and area of the belt of 
certain protection can be determined. 

The possibility of irrigation, its opportuneness, the intake and distri¬ 
buting structures, the quantity' required by" different soils (relatively" to 
their mechanical and chemical composition), are questions that geology 
applied to agriculture poses and solves. 

Circulating liquids have also been the subject of much investigation, 
with the object of discovering the hidden phenomena which take place 
between the complex, mitltiform fluid which circulates in the soil and vege¬ 
tation. The agricultural soil is no longer investigated in its static condition, 
but from the dyuiamic point of view, namely" the phases of evolution through 
w^hich it passes in its formation from the parent rock. 

The constructor of artificial reservoirs must avail himself of many" 
different data furnished by" applied geology^. The tectonic conditions and 
lithological nature of the catchment basin and of the site of the reservoir, 
the floods of the intercepted watercourse, the rainfall in the different bran¬ 
ches, especially^ in regard to the contemporaneous arrival of the floods, etc., 
are indispensable data which cannot be obtained without the geological 
study’* of the region. Geology" again is necessary for the exact valuation 
of the permeability" of the collecting valley. In fixing a coefficient of perme¬ 
ability^ in the empirical formulae for the flow of a watercourse, even wiien 
one believes he has used the greatest care, errors may^ be committed w"hich 
wdU endanger the success of costly works. 

It is fortunate for Italian farming that the Government gives a pow^er- 
ful stimulus to these great ’works for irrigation. The studious also contri¬ 
bute to investigations on the evolution of large barrages for artificial 
lakes, on the utility and the construction of smaller reservoirs and the like. 

Besides, by means of the hygroly'simeter, the capillary ascending 
column can be recognized and measured quantitatively according to 
the soil, during the dry w^e’ather, as well as the interruption of capillarity 
due to surface til^ge which breaks up the cohesion of the soil. 

Of the reclamation of swampy lands, also, Italy can show some fine, 
and ancient examples. It is true that drainage works are generally a 
technical problem to which geology- is often foreign; but in some , cases 
the solution cannot be found without the assistance of geology. 
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More than once, all the costty atempts at draining a swampy land have 
failed. Only geo-h>drological investigations can find the subterranean 
water film that waterlogs the land and suggest the means of cutting it 
down to the impermeable layer and preventing its ever returning to the 
reclaimed land. 

This, as I have shown, happens not only at low levels but on high pla¬ 
teaus and on steep slopes. The rules that have been established will be 
very useful in future in the extensive swamp}?- lands along the coasts, and 
those following the lower reaches of our largest rivers. 

Drainage also, so exactly described b} ConmiBEEA and mentioned 
by Paeladius, must also be carried out according to the teachings of 
geology if it is to attain the desired effect with the least outlay. A know¬ 
ledge of the subsoil, of the absorbent capacity of the rocks, of their specific 
capillarity, etc,, must be the basis of any scheme of the kind. 

The geologist also must be consulted as to the possibility of success of 
works intended to reclaim too humid soils. The conditions w’-hich can 
render an absorbent well advisable cannot be recognized without the geolo¬ 
gical investigation of the locality. I^ands which are waterlogged through 
water held up by an almost superficial and irregular stratum can be 
reclaimed only with the assistance of geology. 

The possibility of warping can be ascertained only by a study of the rocks 
of the basin and by a complete examination of the silt-conveying floods. 

In Italy, of late years, important geo-hydrological work has been 
accomplished, of which W’e may be proud, but a good deal remains to be done, 
especially in connection with the districts least favoured by rain. 

The following bibliography mentions the most recent works on the 
geo-hydrology of Italy% 
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The Control of Locusts in Italy 

1 \V 

Prot. AGOSTtNO Lttnardomi, 

General Commissioner for the Control of Locusts in Sicily. 


The regions of Italy in which locusts appear with a certain frcrpiency 
are : Sicily, Sardinia, Calabria, Basilicata, Apulia and Latiiinn They 
occur also, though much less frequently, in Tuscany and Yenetia and the 
districts of Crema and Lodi. 

These outbreaks are not,as is commonlj^ believed, from Africa, 

but are due to locusts that are hatched and multiply, unnoticed for several 
years, in Italy itself and especially where the uncultivated lands used for 
grazing are interrupted here and there by arable land under grain and t>ulse 
crops, and where the land is allowed to lie fallow for a length of time and 
then ploughed up for two consecutive grain crops. 

Our locusts sometimes migrate (if assisted by the wind to distances of 
6 to 12 and even 20 miles) and therefore, occasionally, the term invasion 
is correct; usually, however, they are cases of spreading^ —due to the natural 
increase of the swarms and to their keeping together — which extend over 
tens of thousands of acres. 

The bulk of the swarms of locusts in Italy always consists of SiaMro* 
mtus maroccanus Thumb., while the Italian locust {Caloptcmts Ualicus 
I/inn.) is ordinarily represented by only a sxuall proportion. Together 
with these two Acridiids, but only in Southern Italy, a Locustid, Dccticus 
albifrons Serv., is more or less frequently •found. 

Many assert, and others simply repeat, that the locust invasions in 
Italy last two or three years and then disappear by themselves. I must, 
on the contrary, state that our locusts may continue to multiply for many 
years without difEculty and that their almost total divsappearance, if it is 
not due to the action of man, cannot occur except through the agency of 
the well-known fungus Entomoplillwm (= Empusa) grylH. 

It is to this fungus that Prof. Gius. Cuboni, Director of the Royal 
Station of Plant Pathology in Rome (who attempted to spread it artifici¬ 
ally), attributed the cessation of the severe attack in the Roman Campagna 
in the year 1888 and of the successive one in 1894 (ip This beneficial 
disease of locusts is much less frequent if not very rare in the southern prov¬ 
inces, perhaps owing to the almost constant sirring and summer drought. 
It is a fact that neither I nor my collaborators in three successive campaigns 
against locusts in Sicily have ever found one case of mycosis. 

There also locusts have certain true and valuable parasites, while va¬ 
rious animals feed upon them; but in this practical paper we can only 
mention them briefly (see page 530). 


(i) Le cavaUette, loro vita, danni e modi per prevcnirli: summary of a lecture, i888. 
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Up to June 1911 the Italian Mnistiy of Agriculture granted subven¬ 
tions to the communes and provinces ravaged b}” locusts, but left the local 
authorities to control the pest as they thought best. The law of June 15, 
1911 (No. 529), however, rendered the control of locusts obligatory, and 
provided for half of the expense to be defrayed by the State and half by 
the Provinces and Communes invaded or threatened. 

It was in consequence of this law that the Ministiy of Agriculture took 
direct part in the control of the pest, in order to render the work technic¬ 
ally and economically better, more practical and uniform, and in March 1912 
I was sent to Sicily to direct operations. 

In 1911 the control of locusts was conducted in five provinces in Sicily, 
but the infestation was severe only in two, Palermo and Caltanisetta; it 
was slight in the province of Girgenti and still less important in the prov¬ 
inces of Messina and Trapani. 

In the above provinces every Commissioner acted according to his 
own judgment; only sheet traps were used, except that here and there, 
where stubble and brush existed, fire was used to a limited extent. 

The capture of locusts by means of sheets, though not always system¬ 
atically carried out, had given tangible results in 1911, but more apparent 
chan real, partly because it had been begun too late. Many sown crops were 
destroyed that year, especially in the Madcnie district, and the locusts 
parity extended the infested areas and partly migrated into the province 
of Catania, perhaps also because they were disturbed at the time of egg- 
laying. 

Convinced that with the use of sheets it was imx)ossible to destro}'* or 
control such serious and extensive infestations as chose found in the Madonie 
and in the territory about Etna, I began to seek othei more efficient, if 
not more economical, means of control; after three 3/ears’ ex];>erimenting 
on a large scale I think it ma}' be said that the present system is practical 
and meets all requirements, I shall not describe the various x^hases of 
improvement, but shall limit myself to a description oi the methods in 
use at present in Italy for the control of locusts, mentioning the work 
accomplished last year and the results obtained. 

In order to destroy the locust infestations it is necessary to discover 
them in time and to attack them when the task is easiest, when they are 
more sensitive and slow in their movements, and lastly when they are 
still in the egg stage. 

The first thing to recommend is a vigilant service of exploration at 
the time the eggs hatch out, which in Italy i*angcs from the second half 
of March to the beginning of June, according to altitude, aspect and nature 
ot the soil in which the eggs are deposited. 

During the first days of their life, locusts live united on small spaces and 
then it is easy and economical to destroy them. Eater, when they are in 
the last larval and in the n3nnph stages, they scatter during the day over 
a considerable distance and collect again in other localities in the evening. 
The winged locusts are stih more mobile, less gregarious and can more easily 
escape the attacks ot man. Their resistance to the action of fire and of 
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chemicals grows with their age. Hence the necessity of discovering and 
destroying them as early as possible; besides, the sooner they are discovered 
the more time is available for their complete and economical destrnction. 

If the system of using arsenites of soda and lead to poison the grass 
be set aside, on account of the danger to human beings and of the possible 
risk of losing grazing animals or game, the only remaining efficient means 
of controlling locusts are the following : 

1. The use of flames of burning petroleum mixed with benzine. 

2. Sprayinng the locusts with contact washes. 

3. Capturing them with sheets and collectors. 

4. Collection and destruction of the egg-masses. 

Where petroleum is cheap or where the infections are numerous, 
severe and threatening in the vicinity of sown fields and where it is not 
possible to have betimes suflicient quantities of the insecticide washes, of 
which more hereafter, the petroleum flame should always be adopted. 

When the locusts are gathered together, as is their custom, in large 
masses, the flames destroy millions of them in a few minutes, without 
any preliminary work being required ; whilst when they are scattered, be¬ 
cause they are older or feeding, they must be concentrated before being 
subjected to the flames. 

For this purposes squads of 10 to 16 women and boys are to be posted 
in a curved line beyond the area occupied by the locusts. This line is 
gradually drawn in as the hedge, wall, ditch, depression or gully settled 
upon beforehand for the concentration of the locusts is neared. If there 
is no available spot, then the beaters take up positions in a circle, which 
gradually becomes smaller. They must carry in each hand a bundle of 
long grass (ferns, asphodels, etc., will do) or still better of twigs. At first 
they must stand about 10 or 13 feet apart and move to the right and left 
for about 6 feet while slowly advancing, sweeping their bundles of twigs 
to and fro over the ground. In this way the locusts are obliged to gather 
at the spot marked by the foreman, upon whose ability the success of 
the operation depends. 

Wlien the locusts have arrived at the obstacle or point determined 
upon and the beaters are close to each other, other ^jvorkmen entrusted with 
the sprayers come up and at the word of command the beaters withdraw 
rapidly to the right or left according to the orders of the foreman. 

In order to obtain easier ignition of the petroleum and a com^fietc 
combustion, it should be mixed with 10 per cent of benzine. The mixttire 
must be sprayed and form a cloud of about 3 feet in diameter. 

Among the least dangerous and most economical sprayers — with 
a pow^erful and uniform jet to the last drop of liquid — the automatic 
compressed air spraj'^ers “Pomonax", constructed by Pritz Altmonn and 
Co. of Berlin, and the Calimax made by Carl Platz, have proved the 
best. 

A battery of five of these sprayers allows of four being constantly 
at work, while one man is enough to keep them successively in pressure 
(figs. I and 2 ) and a sharp lad can do the lighting for four s|)rayers. This 
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is done by allowing some of the petroleum to fall or the dry grass or some 
straw that the boy sets on lire with o match, then withdrawing rapidly, 
while the man at tiie sprayer opens the jcl by means of a small hand wheel, 
with which the sprayers must be fitted, and brings tlie spray nc^ar the flame, 
when it catches fire instantly. The operator directs the iioz/Je with care 
so as to project the flame on the locusts where they are thickest, first pass¬ 
ing round the outside of the area occupied by them and then dealing with 
the inside. 

Another sprayer that has given excellent results and may be tisecl on 
uneven ground, because it can be kept in xu'esstire even while w^alking, is 
that made by M. Marano of Acireak (figs. 3 and 4c.) It has the drawback, 
however, of allowing a little petiolenm to leak through the ])acking. 

This sprayer is worked by three men and allows the tins of pctrolcnni 
to be used directly. The bucket sprayer constructed by Marano (fig. 4'*) 
is also good and ^an be carried almost anywhere. 

An excellent sprayer for flat land, possessing a strong and uniform 
jet and allowing working for a length of time without having to rcTill 
the reservoir (because it can contain as much as three tins of petroleum 
and benzine), and which stands shocks and rough usage, is the vat-shaped 
one constructed by Del Taglia Brothers of vSigna (Morcncc). This sprayer, 
however, consumes much more ])Ctroleiiiu than the automatic sprayers and 
recfuires four men to work ic (one at the jet, one Uw the crank handle of the 
pnnip and two bearers). The truck on whi('h this pump may be mounted 
can be used only on the flat and on ground without many stones or like 
hindrances ; on the other hand it can be- carried liy men almost evcrywliere 
by means of the iron bar which passes through the reservoir. Sprayers 
with rubber parts in the interior are not to be used unless no others arc to 
be had, as jietroleum with benzine acts on the rubber in such a w^ay that 
valves and other parts have to lie replaced every day, which is expensive. 

With automatic sprayers, if -worked by only one man (%. i), the rubber 
or still belter oil-cloth hose that joins the pum]> to the rod need onl}?' be 
about a yar<l in length, while for the other s])rayers it ninst be 8 or 10 feet 
long (fig. 3). The rod must he of metal, and 8 ox 10 feet in length, witli 
a good tap, and it is better for the bntt-end to be fixed in n bnmlioo 
or common, cane. 

The Ponionax s])rayers have a perfect tod, cased in bamboo (fig. r.). 

An excellent nozzle is the erne made by Bros. Tuglia ; the elbowed 
nozzle is,however, better than the straight one. Aftcn: all, almost any nozzle 
is good, provided it gives a large mist of fine petroleum spray without waste 
of liquid. 

In order to diminish the considerable expense caused by the corrosive 
action of benzine petroleum on the rubber hose, the sprayers ought to be 
fitted with the .so-called oil-cloth hose with interior steel spiral, 6 y^ ot 
10 ft, long. It must be made specially for this purpose, as it mttst be 
fitted at each end with a ring of the same material on to which the ends of 
the lengths of strong triple rubber hose wdiich join the sprayer to the suction 
or pressure pipes or to the rod arc slipped and then strongly tied. When 
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suclioil-cloth hose cannot be had, it will be economical to cut the rubber bose 
wheie it is worn out and to join the pieces that are still good ])y means of 
till cylinders4or5 inches long and inch in diameter and with each end 
terminating in a raised tin ring over which the ends of the rubber pipes can 
be slipped and strongly tied with wire or twine. 

The flame must pass rapidly over the locusts and the nozzle must be 
turned downwards and kept as much as possible at about one foot from the 
ground. 

The man who directs the flame must always watch it; he must he intel¬ 
ligent and quick and ready to close the tap and to order pumping to stop 
without turning round, when the locusts are all burnt or in case the wind 
should reverse the flame ; the work must be carried out so as to have the 
wind always behind the flame-man, and when the wind is very strong 
or eddying, it is essential to stop work for fear of accidents. 

The flame-man must wear leather leggings and protect his arms with 
cloth sleeves kept always moist with salt water, until he has acquired suffi¬ 
cient practice, when he can work even with bare arms. 

By burning with petroleum, a considerable amount of destruction 
is accompHshed, but not infrequently a certain number of locusts, perhaps 
up to 10 per cent, especially if they are large, escape the action of the flame 
on account of the protection afforded by the grasses, stones, dew or uneven¬ 
ness of the ground. 

This method may be dangerous also if the men are not intelligent and 
quick, but its greatest drawback is its costliness. 

A Marano or Del Taglia sprayer can easily consume from 14 to 20 
four-gallon tins of benzined petroleum per day, and considering that this 
mixture in Italy averages about 1$ xod a gallon delivered on the spot, it 
will be seen that notwithstanding the efficacy of the system it was my duty 
to seek some more economical and equally radical means of control. 

The experiments were made on a large scale in April 1914, with the 
generous aid of the Ministry of Agriculture. I was assisted by Pietro 
Spebaeibri and Saoti Schicchi. The objects aimed at were especially 
practical and their attainment had not previously been attempted by any¬ 
one: the^^ consisted in the comparison of the efficiency of the several insecti¬ 
cides and their relative cost. The following liquids were tried: solutions 
ot common salt, of chloride of lime, of polysulphides, of carbolic acid and 
of creolin, and carbolic extract of tobacco ; also water solutions of Ridnna 
and Pitteleina and of an insecticide given to me by Cav. Ambroso, besides 
petroleum-soap, naphtha-soap and tar-oil -soap emulsions. 

The last-named yielded the best results from both the technical and 
the economical points of view, and I shall limit myself to a description of 
this remedy. In the first place I must say that this powerful locust destroyer 
killed the grasses also, while the Ambroso insecticide and Rubina did not. 
I did not, however, trouble about the meagre pasture that was destroyed, 
because it would have met the same fate from the locusts and because 
between two evils it is one's duty to select the least, namely, in this case, 
to sacrifice a part of the pasture to save the sown crops. 
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In order to prepare tliis emulsion in the held, I had some cylindrical 
sheet-iron boilers made, 26 inches high and 22 in. diameter and fitted with 
handles. In each of these 14 g^iflons of water w ere ])onred and the boiler 
was put on a fire; when the water was warm 13.2 lbs. of yellow emulsive 
potash soap were added and well mixed wdth a slick. When the soap 
water began to boil 6,6 gallons of heavy tar-oil was added a little at a lime 
while continuously stirring and allowed to boil for about ten minutes. 
Berfore the boiler is removed from the fire some quarts of llie boiling liquid 
are taken from it and then the emulsion is jKiured into a vat or oi)en cask 
near the fire place. 

This is the concentrated emulsion with 30 per cent of hea^'y tar-oil 
and 6 per cent of soft soap, which can be carried in -casks on carls, or in 
tins on pack-saddles, to the spots infested by locnsts. If w^ood costs as 
much as is 6 d a cwt., a certain saving can be effected by boiling 22 gals, 
of water with 20 lbs. of soft soax) and then pouring it into a vat containing. 
100 lbs. of heavy tar-oil and mixing until a uniform liquid is obtained. 

This emulsion does not keep so well as the boiled one, but if it is used 
the same day or the next, it is equally efficient. In exceptional cases the 
emulsion can be prex)arcd without heat, but it does not seem to be so effective 
or so stable. 

With the idea of retarding the cvaxx)ration of the emulsion s])raycd 
on the locusts —exposed to the burning sun and wind — I added x or 2 per 
cent of common salt to the emulsion and found that it heightened its action. 

This concentrated emulsion is diluted before being sprayed. As 
unit of measure, I have adopted the j^etroleum tin, because it is chea]) 
and easy to handle and convey in boxes. To this concentrated emulsion 
water is added in suitable barrels and in different proportions according to 
the stage of the locusts ; thus to each tin of emulsion 5 of water arc added 
when the locusts arc in the first larval stage, 4 when they are somcAvhat 
larger, 3 when they have reached the nymph stage, 2 when their wings 
begin to apixear and i % or even i only later and when sxxraying is done at 
night. 

It will be advantageous to fit the petroleum tins with a conical spottt 
(fig. 2), which can be closed with bits of ferula, wood or cork. 

For jiractical purposes there is no necessity to know how and why 
the locusts die when they are wetted by the above emulsion; nevertheless 
I think it useful to say that I have always attributed its deadly action 
to the phenols and creosols contained in the, heavy tar-oil which have a 
reducing action and penetrate into the sixiracles of the locusts. Tlie effect 
is deadlier and more rapid in proportion to the violence and suddenness 
of the spray, which leads me to believe that the locusts keep their spiracles 
open when they are quiet and shut them on beirig disturbed. 

Dr. ALFREiio Parozzani shares my oi>inion, but he believes that 
besides carbolic acid and its analogues, other bodies existing in the tar-oih 
such as naphthols, pyridine bases, etc., act upon the locusts, The pox^ 
sonous properties of these bodies are known : thus naphthols can causs in¬ 
tense convulsions and stop respiration, etc., while pyridine produces general 
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paralysis. When the locusts are struck by the liquid they first turn over 
on their backs, then jump and at last tremble, breathe heavily and die. 

The soap not only causes a state of minute division of the oil in the 
mass of liquid but also acts as a detergent that cleanses the body of the insect 
of its fat and thus renders it more sensitive to the caustic action of the emul¬ 
sion, This, however, is a subject more in the domain of physiologists than 
in mine. 

The sprayers used for this emulsion are the same as those previously 
mentioned and they are used in the same way; that is, the locusts are first 
gathered together, if they are not already in dense formation, and then 
sprayed. 

^ ^ The emulsion acts on rubber hose, making it swell and crack, so that 
with this system also it well be well to use oil-cloth hose. 

This new system does not present any danger ; it is as efficient as the 
petroleum flame, and perhaps more so, and costs less than any other means 
of control; for while with i hectolitre (22 gallons) of benzine-petroleum 
2770 to 3700 square feet of ground covered with locusts can be burned, 
the same quantity of emulsion will be enougb to spra\ 2150 to 3220 sq. ft. 
But while i hectolitre (22 gals.) of benzine-petrolenm mixture costs about 
£ 2, the same quantity of emulsion for locusts in their first stages costs only 
about 2S2<5?,wj3r: 13.2 lbs. ot tar-oil, IS 3^^; 2,2 lbs. of soft soap4<3(; 2,2 lbs. 
of salt % d; boiling zi ; water and cartage 4 . 

The emulsions used later cost respectively 2S M ; 2d; 3s 7^, and 

4s 4 d per hectohtre (22 gals.). 

The other expenses are the same. 

It must be borne in mind that the locust eggs deposited in one locality 
are not haithed all at once, but in several days, and sometimes with consi¬ 
derable intervals between them if the weather is unfavourable ; hence the 
necessity of revisiting and perhaps of treating again the spots that have already 
hem scorched, or sprayed with ike emulsion. 

In order to avoid this, where the soil is not stony or very hard, it may 
be hoed to a depth of a couple of inches and the loosened soil collected in 
heaps and every layer rammed with a hea\T rammer. In this way the 
pod-like masses oi eggs are crushed ; a few, however, will escape and hatch 
out. 

When the locust infestations are numerous and extensive and the 
l<x!usts already adult, it is very advantageous to work during the night also, 
either with double shifts or giving the men a long rest between 10 in the 
morning and 5 or 6 in the evening. At night the locusts collect in relatively 
small spaces and climb up the gra^^,. hedges, and dry-stone walls. The 
night work may be done either with the petroleum flame or with the emul¬ 
sion. For the illumination of the area to be attacked, acetylene lamps with 
reflectors carried by a man will be found useful. One lamp is enough for 
two sprayers, and wfen the area is large, the sprayers must surround the 
enemy to be destroyed. 

I tried''night wrk lor the first time in Jul}’' 1913 with the petroleum 
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flame, but in June and July 1914 1 adopted it on a large scale with the emul¬ 
sion and obtained surprising results. 

The use of sheets, if they are well handled, is always helpful, especially 
if tar-oil is not available and petroleum has to be employed. Anyhow, even 
if both s^’-stems can be used, it may happen that the pumps are few or the 
means of transport or water insufficient. 

The canvas sheets must be strong, white or nearly so, 20 feet broad by 
17 ft. long ; there must be an opening in the middle to which a sackissovn), 
the bottom of which is closed by a string attached to the sack and is opened 
only when the locusts that have been caught are to be transferred to 
another sack. 

Each sheet is entrusted to three men or tall women and a boy. The 
former spread the sheet where the foreman orders it to be placed ; then they 
weight its edges with stones and rejoin tbe row of beaters, who drive the 
locusts onto the sheet. When the locusts are about to go beyond it the 
three men who are entrusted with it raise the further edge so as to make 
a vertical screen. With this object one man goes to each comer and puts 
it under his arm, pressing it against his chest; the man in the middle holds 
it with one or both hands; thus the right hand man has his left arm fr^e 
and the left hand man can use his right arm, while the one in the middle 
can often work with one hand. The locusts climb also onto the vertical 
part ol the sheet, but a light flip with a finger is sufficient to make them> drop. 
When the mass of locusts is near the sheet, the boy runs rapidly to and fro 
along its edge: the locusts thus disturbed jump on to it, w’hile the others 
axe being vigorously driven onwards. When the row of, beaters reaches 
the sheet and most of the locusts are on it, the foreman orders the stones to 
be. removed and the edges of the sheet to be lifted. At this moment the 
boy gets un.der the sheet and opens the upper aperture of the bag by un¬ 
twisting it and closes it by twisting it up again when all the locrxsts on the 
sheet have fallen into it. 

As soon as the sheet is raised so as to form a funnel, the men must not 
shake it but must roll up its edges beating lightly upon its sides: in this 
the locusts fall into the slack of the sheet and into the sack, whence they 
cannot get out again., as they form an inextricable mass. 

' The success of the operation depends, more than one thinks, upon the 
care with which the w^ork is done. A well-trained squad with an intelligent 
foreman can do twice and four times more execution than ah inferior one. 
With only one sheet and with locusts already largely winged, I have collected 
as much as 16 cwt. in a day, that is between 8 and 9 hundred thousand. 

Proceeding in this fashion, it is not necessary to empty tbe sack at 
ever}" haul: it is enough to do so when it can no longer be carried by the 
boy or when it hinders the removal and spreading of tbe sheet. The sack 
is then emptied into another one so as to utilize the locusts as manure, 
instead of burying them on the spot Thus the work of excavating a pit 
is saved and a good fertiliser is obtained* 

It is evident that with the sheets rot all tbe locusts can be caught^ 
besides, the sheets are not advisable when the locusts are in their first 
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stages or when capable of flying; on the contrary tbey are useful when the 
sun has made them active, when they are in the nymph stage or not 3^et 
strong on the wing. 

The sheets cannot be used when the wind blows at all, nor when the 
ground is stony or covered with bracken or other plants. 

In order to avoid this drawback, I had a machine constructed in the 
spring of 1914 ; this can easily be dismounted and can be used on windy 
days, on any ground and also when the locusts do not move much.* It allows 
almost all the locusts to be trapped b}’" having the squads ot workmen 
go again over the ground that has already been beaten once. By turning 
the machine round at right angles every time, one can, without moving 
it from the spot, free a considerable area from locusts 

When the locusts driven by the beaters begin to arrive at the collector, 
the sheet (fig, 5) is slowly wound in. The locusts that are on it when they 
reach the end are obliged to jump into the zinc hoppers, from which they 
cannot get out. The hoppers are emptied into sacks placed under them 
by opening a slide (fig. 6). 

The collector was constructed under nry direction by workmen of the 
Buke of Bronte’s estate, without machinery and prop^ tools* Its action 
was not .“^rfect but yet it pelded good results. This year still better re¬ 
sults are expected, as it will be built-with more^care and precision. 

The collection of the egg-masses is an old system of destro3ring locusts; 
it ,cannot, however, be resorted to except in case of severe infestations 
and in addition to other systems of control. It is a measure of prevention 
and of cure at the same time, and if carefully carried out it can yield excel¬ 
lent results and materially assist in freeing certain localities from the 
pest. 

In order to obtain tangible and practical results, the infested belt 
must be visited when the locusts begin to fly and to lay eggs and the pre¬ 
cise localities must be marked. If there is no malaria and workmen are 
available, it is well to seek the ovaje or grillare (small areas where the eggs 
have b^n, laid} as soon as the winged locusts have disappeared. Then 
the soil, if it has not rained, appears riddled by superficial holes. Later 
this outward sign is obliterated by the rain. Then ravens, crows, calandras, 
and also larlss, foxes and pigs, are excellent indicators of these spots. Sure 
guides are also certain flies that deposit their eggs in the oothecae of the 
locusts* One is Cytherea obscura, which has been described by Prof. Txoboro 
of the University of Palermo. There are others of the same 
family of Bombylidac, which the same entomologist is still stud3dng;. 
Two beetltes are also often found: a Meloid, Zombris mriabilis, and ^ 
0erid, Trichodes ammios, the lar\’ae of which feed on locusts’ eggs (x), 
BiS Sm^AXi has also reported a worm and a Hymenopterous insect. 


(I) cavallette ed i loro parassiti in Sidlia, P. de Stef^ni (V, Anmli Agric, Sic,, 
Year XXII, Part IV. — Palermo, 1911). < 
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For many years past I have said and written that we must avail onr- 
selves of the parasites of injurions insects, but I cannot agree with those 
among my colleagues who hope to ensure the protection of our cultivated 
plants by means of these parasites alone: 

Returning to the subject of the ovaje, all the signs mentioned above are 
useful only when the person directing the work possesses the necessary 
abilit^^; the experienced and practised eye can also recognise the type of 
ground preferred by the locusts for laying their eggs. The use of a hoe 
removes any doubt and serves to show the extent of the ovaia. 

When the presence of eggs is ascertained, the ground must be hoed to 
a depth of a couple of inches and the loosened earth heaped up and then 
screened. The screens must be of wire with 2 ^4 3 ^neshes to the inch. 

Thej^ can be either large and sloping or round sieves for one man, or 
square or rectangular for two men, according to the quality and dryness of 
the soih 

The soil and the grasses that remain on the sieves are then heaped and 
handed over to the women, who pick out the egg-masses and place them 
in their aprons or baskets, from which they are transferred to the sacks in 
which they are taken to the burying place or special manure heap. In 
spite of the capacity of the women, not a few masses (up to 6 per cent) 
remain among the roots of the grasses and therefore these are left to dry and 
then burned. The collection of oothecae has been mentioned by several 
writers, but no one had ever said how it was to be done, and the evolution 
of this apparently easy work was neither short nor obvious. This work may 
be cheap, or too dear, according to the way it is organised and to the in¬ 
telligence of the person who directs it. ZanchI (2) himself calls it a diffi¬ 
cult and costly method (p. 69) and sa3rs that he has had hundreds of bushels 
gathered (p. 41), but he does not say what the expense was. 

From October 26,1913, to March 30,1914, almost 100 tons of locusts' 
eggs were collected under my direction. They represented 6500 millions 
of insects, and the whole outlay was £ 1240. Every million eggs thus cost 
about 45, including the piece-work at 2^/4^ per lb.; the picking done by day 
labourers cost from to i or an average of 1.38^^, per lb. containing 
about 29 000 eggs. If the masses cost more than 2 per lb. to collect, 
I do not think it pays. 

I consider it my duty to say in conclusion that in the presence of 
severe infestations of locusts such as represent real calamities, one may, and 
sometimes nrust, use every means (with the exception of ploughing and 
hoeing, which are of very little benefit and usually cannot be carried out) 
without sacrificing the technical results to the strictest economy. However 
high the expense may be, it can never represent more than a small part of 
the damage that the locusts are capable of causing. 

It should be borne in mind that according to experiments — which, for 
their special nature, cannot always yield the same figures when checked 
— it has been found that the destruction of a million locusts costs from 


(2) Detle cavallette e del modo di disiruggefle. — Palenno, 1859. 
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I2S 6 d to 25s when petroleum is used ; i6s to 32s with the sheets, and is 8 d 
to 5s 10^? with the emulsion. Picking the eggs may cost from 45 2d to 
25s. and upwards per million. 

From April 16 to Jul}^ ii, 1914, in the Communes of Bronte and Ma- 
letto (Catania), we disinfected with the emulsion of hea^’y tar-oil about 1185 
acres of land covered with locusts, destroying about 880 000 lbs. of locusts 
small and large, whilst with the sheets we captured 198 000 lbs. of locusts 
in the n5miph and winged stages. From these calculations, which are rela¬ 
tively approximate, but trustworthy, it is estimated that perhaps 12 000 
millions of locusts have been destroyed at a cost of £1440. 
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343 - Agricultural Progress of the Proviuee of Saskatchewan. — Govenmmt of the 

province of Saskatchewan, Department of Agriculture, 64. pp. Regina, Sask., 1914. 

This handbook of the Bureau of Information and Statistics contains 
information concerning the country's resources and the opportunities 
which it offers to every phase of collective and individual enterprise. 

Up to 1897 there was very little improvement in the condition of the 
people in the province of Saskatchewan. At the present time they are in 
an enviable situation and there is no country where the farmers are 
better organised for the protection of their own interests. They have the 
Grain Growers' Association and the Saskatchewan Cooperative Elevator 
Company. Both of these look after the interests of the grain raiser 
in every way. There are horse, cattle, sheep, swine and poultry breed¬ 
ers’ associations and numerous Agricultural Societies, all of which are 
liberally aided by the Provincial Government. The amounts of the cash 
grants for these Associations have increased from S9 000 in the year 1904 
to §64600 in 1914. Foreign capital is commg into the country faster than 
ever before, showing the confidence which financiers are bound to feel in 
her development. British capital is coming in at the rate of 200 million 
dollars a year. 

Saskatchewan has a total laid ana of 155764000 acres, of which 
75 216 863 acres have been surveyed and 13 520 490 acres are under cul¬ 
tivation. 

Of the surveyed area 26 000 000 acres are under homesteads, 5 400 ooi^ 
acres under pre-emptions and purchased homesteads, 15 177063 acres'. 
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granted to Railrray Companies, 2 000 000 acres reserved for forestry; 
9 100 000 acres axe now available for entry. 

Tbe value of land has incTeased very rapidly during late years, and in 
1912 the increase in the value over the two previous years was fully 25 per 
cent. The average price of improved land runs from $23 to $30 and for 
unimproved from §15 to §22 per acre. The prices depend more on the 
situation of the land than on the quality, land in older settled districts 
and nearer to a railway being naturally more expensive. 

The soil is exceedingly rich in nitrogen, potash, lime and phosphoric 
acid and the favourable physical condition is due chiefly to the large 
proportion of semi-decomposed vegetable matter. 

The annual precipitation is comparatively light, but the greater part 
of the rain falls during the gro%ving season and hence is particularly 
effective agriculturally’. 

Crops .—With a wdieat crop greater than that produced by the remainder 
of Canada, only sixteen per cent of the arable land in the southern half or 
settled portion of the province is under cultivation. The crop production 
alone in 1913 represented a return of $185 per capita of the total population 
of the province. The total value to the farmer of grain, root and fodder 
crops raised in 1913 w'as almost 126 million dollars, with 150 million 
dollars of live stock on the farm. 

The most successful crops of wheat are grown on land ploughed in 
June or early in July, and disked, dragged and rolled, thereby thoroughly 
eliminating weeds and consennug the moisture. Then for the next two or 
three years crops are grown, The second and third crops on this summer 
fallow are produced with large profit. The w'ork of breaking up the prairie 
and planting crops on large areas, using steam power, is accomplished at 
a cost of from §2.50 to $3*50 per acre. 

The season 1913 closed with 192 elevators representing storage ca¬ 
pacity of 5 840 000 bushels, making a total of 1431 elevators with a 
total capacity of 44 294 000 bushels. 

AU Saskatchewan grain is sold according to grades established by 
Dominion law. The average price received by the farmers for the wheat crop 
(all grades) of 1913 was 66 cents per bushel of 60 pounds, making the 
total wheat crop worth to the producers S74 304 269. The oat crop of 1913, 
at an average price of 24^/4 cents per bushel, was worth to the producers 
S27 277 0S2. 

Live stock, — There were 609500 horses, 322790 milch cow’s, 534460 
other cattle,, in addition to thousands of sheep and swine in the province 
in'1913. \ , , 

Each year thousands of two-year-old steers are imported into Saskatch¬ 
ewan from Texas and other western States of the Union and placed upon 
ranches in the province. WTien in prime condition they are shipped back 
to the Chicago stock market as beef cattle. The ranching industry in 
Saskatchewan is by no means extensive and within a decade or so, at the 
present rate of setidement, will probably cease to exist entirely. 

The price of teams is high. Horses weighing about 1500 ppunds will 
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fetch from $250 to $300. At the end of July, 1913, there were 1497 pure 
bred and 238 grade stallions in the province. 

The dairy Mustry is also being firmly established in many sections, 
largely assisted by the present government creamery system, and the in¬ 
fusion of pure-bred dairy stock from eastern Canada, The number of farmers 
suppl3dng cream has risen from 553 in 1908 to 2681 in 1913. 

Two-thirds of the province is admirably adapted to sheep raising, 
and every encouragement is being offered the would-be sheep breeder to 
take up this wotk. Thfe English Down breeds are preferred on account of 
their hardiness, prolificacy and early maturity. 

Swine are also raised economically and profitably in this province. 
The bacon type of hog is preferred, the Improved Yorkshire being probably 
the greatest favourite; but the lard type is also coming into prominence 
and breeders are proving that this latter kind can be as profitabty raised in 
the wheat belt of Saskatchewan as in the corn belt of the United States. 

There are five million birds in the poultry inditstry of the province and 
yet more than 75 per cent of the egg supply is imported. 

Colonisation. — In 1908 a great change was inaugurated in the land 
settlement policy. All agricultural land became open to settlement and the 
pre-emption system was introduced. Under this plan the man who already 
had a homestead is allowed to purchase another at the price of $3 per acre 
within a certain area. The man just taking up his first homestead in this 
area is allowed to purchase an adjoining quarter section, so that by doubling 
the terms of improvement required on a homestead and by the payment 
of $480 he is able to get 320 acres instead of 160. The result of the policy 
has been an extraordinary increase in the rate of settlement. The homestead 
duties are: i) residence thereon for six months in each of three years; 2) culti¬ 
vation of 30 acres, a reasonable proportion being done each year; 3) the erec¬ 
tion of a house worth at least $300 when making application for patent. 
The homesteader becomes entitled to patent for pre-emption by: i) resi¬ 
dence for six months in each of six years on either homestead or pre-emp¬ 
tion ; 2) erecting a house on homestead or pre-emption to be worth §300; 
3) cultivating 50 acres in addition to the 30 acres on homestead, in aU 80 
acres, a reasonable proportion to be done each 3’'ear; 4) pa3ring for pre¬ 
emption at rate of I3 per acre, payable one-third three years after date of 
entry, balance in five equal annual instalments with interest at 3 per cent 
from date of entry, payable yearly. 

Three new districts are now open for entry: the Melfort and Carrot 
River district with 5000 homesteads; the Prince Albert and'Hudson Bay 
Route with xi 300 homesteads; the Shellbrook Marcelin and Big River 
district with some 6000 homesteads. 

The cost of settling on 160 acres is from $1300 to f 2000. 
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344 - Developmeat of Agriculture in Japan (i). — Ministere des Finances, Annuaire 
Financier ei Eco 7 iomique du Japcn, Year XIV, pp, 46“54« Tokyo, 1914. 

Sixty per cent of the people in Japan are engaged in agricultural 
pursuits. In 1914 the area subject to land tax was 36 356 594 acres, 
divided as follows: 


acres acres 

Rice-fields. 7158634 Non-afforested plains . 3149257 

Arable land .... 5 980 270 Other lands .... 31 294 

Forests.19 178 568 Ponds and swamps, . 31 438 

Pastures. 103 679 


The difference between these items and the whole includes the surface 
occupied by buildings, salt works and mineral springs. On March 31,1913, 
the total area of forests (both those subject to land tax and those exempt from 
it) was 46 318 550 acres, of which 19.5 millions belong to the State and about 
4.2 milHons to the Imperial Household. At the same time the mouniams 
and plains not under forest (both those subject to and those exempt from 
land tax) amounted to 5 338 202 acres, of which about 323 400 belong to 
the State and 360 150 to the Imperial Household. The fluctuations in 
the chief crops during the period 1904-12 are shown by the table opposite. 

Thanks to the fertility of its soil and the humidity of its climate, 
Japan is very rich in forests; thus the land under forests or susceptible 
of being afforested is estimated at 69 706 013 acres, or 73.1 per cent of 
the whole area. Up to within a few years ago the forests were not utilised 
to any great extent, but of late years this utilisation has made great pro¬ 
gress. In 1912 the forests of J apan proper yielded : 


cubic feet £ 

Timber.1 008 609 646 S 146 960 

Bamboos.. . 37 713 642 257 140 

By-products. — 2160332 


The value of products derived from wood (charcoal, acetic acid, 
gum, iiitch, resin, lamp-black, wood pulp, camphor and oil of camphor) 
amotmted to £ 2 691266, In 1912, 334 289 acres were reafforested at a 
cost of £440064. ^ 

According to the law on forest management of 1907 the Forest Admi¬ 
nistration is empowered to prevent deforestation and to promote reafforesta¬ 
tion. A project for improving watercourses has been drawn up; its 
execution will require 19 years from 1911. In pumuance of this project 
meteorological observatories will be erected in the most important forest 
centres in order to dettanine the rdation between cHmate and forests; 
special grants will be allowed for the reconstitution of national forests, fox 


(i| See also B , April 1911, No. 1086; B, Jau. 1912, No. 9; B, July 1912, No. 10S3 ; 
Dr* Yokox Toxyoshx : Agricaltural Economy of Japan: Principal Features: Present Con¬ 
dition, F. March 1913, pp. 33X-336. {EdX 









de^vei,opment of agriculture in different countries 


537 


the reafiorestation of waste lands belonging to the State, and for the pro¬ 
tection of these against erosion, etc. The area of State property to be reaf 0- 
rested is estimated at about 12 million acres, or 30.7 per cent of the total 
area of woods and w^aste lands. 

Area and yield of crops in Japan , 1904 and 1912. 


Area j 

Yield 

Crops j 

i 

1 

i 

i 

i 


i 

1904 

i 

1912 , 

1 

1904 j 

1 

1912 


Acres ^ 

Bushels 

Rice.. 

7059768 j 

7359583 i 

255 093 Sq6 

249137 865 

Barley.. 

1 I 597 075 j 

I 465 766 

44 278 044 

48 561917 

Rye. 

I 691 152 1 

I 666 621 

34006911 

391S4 556 

Wheat. 

I 123 996 1 

I 216 361 1 

19140 596 

25 690 320 

Millet. 

i 83076 

; 81 684 

1783324 

1894 970 

Soya (daizu). 

I 095 081 

1165 734 

18405877 

17 416 862 

Lentils ....... 

30SS57 

335 018 

3 621 281 

4 697 840 

Italian millet. 

1 523 545 

; 442 449 

9 825 706 

9 173 205 

Buckwheat. 

1 410919 

359378 

5 834 066 

4 944 039 

Rapeseed. 

356707 

335 743 

5505402 

5 057 950 




Short 

tons 

Potatoes. 

1158S4 

172 931 

338205 

770 039 

Sweet potatoes. 

j ' 6S5 642 

: 733 558 

2 730 156 

4 052 406 

Cotton (txnginned). 

i 31541 

6759 

11659 

3635 

Hemp. 

38518 

29776 

II 273 

8826 

Indigo (leaves).. 

60 442 i 

1 12 276 

37917 

11 641 

Su^rcane. 

3S520 1 

1 51 293 j 

464174 

879 590 

Tea . . . .. 

124451 ] 

73367 

31 005 

36 284 

Tobacco (leaves). 

73 707 

i 68 024 

i 47 563 

37 44<^ 

Shellac .. • . 1 

1 _ 

— i 

208 

294 

Vegetable wax.! 

— ■ 

— 

15 391 

12 730 




Bushels 

Cocoons. 

1 

1 

— 

14 149 273 

22 0S3 443 


Rearrangement of arable land. — In 1899 a law was enacted for the 
“ regularisation of arable lands which was modified in 1909. It promotes 
the cultivation of waste lands and the restreaking of small properties, the 
improvement of rural roads, of irrigation canals, eta, and the ^read oi 
agricultural machinery. This law has already yielded very beneficial 
results. In order to preserve and improve the sources and water 
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and to prevent floods, the Government have recognized the formation of 
associations for the utilisation of watercourses to be of public utility. 

Control of plant diseases. — Another law has been enacted for the avoid¬ 
ance and control of plant diseases. All plants for exportation are inspected 
by the Government’s agents in the ports of Yokohama and Kobe. On 
March 25,1914, a law was passed on the quarantine of imported or exported 
plants. It came into vigour at the end of 1914. 

Live stock, — With the object of promoting stock breeding the Govern¬ 
ment have established three breeding farms (for cattle, sheep and pigs) 
and a poultry farm; besides the improvement of live stock, forage crops and 
industries connected with animal husbandry are dealt with in these farms. 
There are at present in existence three national horse-breeding farms; 
one central remount depot and 15 district depots. In 1907 the law on the 
inspection of bulls was approved; the law on the inspection of stallions dates 
from 1897. 


Live stock in Japan, 1904 and 1912. 



j Total amaber 

Inorease 

Number slaughtered 

Increase {+) 

or 

decrease (—) 

; In 1904 , 

In 19x2 

la 1904 

In 1912 

Cattle . . . 

; ! 

. .1 I 200 135 ' 

1399 49S 

■ !i 

199 363 i; 296 971 

297 370 

4 - 

399 

Horses - . 

... 1390017 

158X 743 

191728''! 44651 

64431 

+ 

19 780 

Sheep . . . , 

. . . ; 2769, 

3308^ 

539' 





Goats . . , , 

. . 679721 

101 475 

33 5°3 

7609 

i 74S7 


122 

Pigs . . . . 

■ • 191 952 ' 

30S 970 

117 oiS 

1 110879 

; 213 993 

1 + 

103 114 


A regulation for the encouragement of breeding was published in 1908. 
In 1S91 the Imperial Institute for the Study of the Contagious Diseases 
of Animals was founded, and in 1911 the Laboratory for the Preparation 
of Serum against Cattle Plague. Preventive laws against the diseases 
of live stock aM against bovine tuberculosis are in force. 

Silkwormmkaring, — In order to prevent the spread of the silkworm 
diseases, a iMg time ago the law on the inspection of silkworm eggs was 
enacted; replaced by the law for the prevention of the 

diseases of slkw^orms, and this in its turn was substituted in 1911 by another 
one, 'which mot only regulates preventive measures against the above 
diseases, bur also the unification of the qualities of cocoons, the associations 
of silk producers and the asntrol of their industry. 

There are two Xational Institutions for instruction in sericulture, which 
also conduct scientific experimentation; other schools of sericulture have 
been founded by local corporations. In 1906 the Government founded'at 
Yokohama an establishment for the examination of silk . In 1911-12 a 
National Laboratory for the production of silkworm eggs, with four branch 
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laboratories in different localities, was founded. The number of branches 
was increased to sis in 1912-13. The experimental sections of the two Insti¬ 
tutes of Sericulture have been united into a National Laboratory’. In 1912 
a Central Commission entrusted with enquiries and studies on the selection 
of silkw'orms began its labours. 

Agricultural experimentation. — The Government has founded a 
National Agricultural Experiment Station at Tokyo, with branches at 
Kyushu, Kinai (Central provinces) andintheRiku-U (North-East provinces). 
Researches on soil, fertilisers, seeds, vegetable pathology, agricultural 
machines and implements, animal husbandry^ agricultural industries, se¬ 
lection, market gardening, etc., are conducted there. The Government 
also gives grants in aid to the Experiment Stations w’hich exist in almost 
ail the departments. Both in the former and in the latter, experiments 
on the growing and on the preparation of the leaf have been carried out 
and are being continued. 

345 - Ducks as a Preventive of Malaria and Yellow Fever. — dlxon, sam. g., in 

BvUetin dc VOffice International Hygiene ptihUque, Vol. VI, Part 12, pp. 20S3-2084. 

Paris, December i(,i4 

Ducks, which occur in aU regions of the globe, are among the greatest 
enemies of mosquitos, and consequently of y^ellow^ fever and malaria. Their 
value in this respect has been determined as follows: By means of dams two 
pools of equal area were made in a stream. Ducks were placed in one and 
fish in the other. The former w^as speedily cleared of mosquitos w^hilst 
the second continued to maintain the insects in all stages of development. 
Wild ducks were then introduced and found to prefer the insects to all 
other foods. At the end of 24 hours no pupae were found in the pond and 
after two days all the larvae had been destroyed. These experiments 
confirm the observations of Wiediam Lockwood, who found that the duck 
was particularly adapted to devouring the larvae on the surface of water, 
and of Me Atee, w’ho found mosquitos in the gizzard of a wild duck. 

The mosquito has numerous animal enemies, of which the duck is 
the most widespread and consequently the most suitable to dean up 
unhealthy marshy districts which it w^ould be too costly to drain. 


CROPS AND CULTIVATION. 


346 - A New Chemical Hygrometer.— Rideal. E. K., md Hannah, a,, in Tke Analyst^ 

Vol XE, No. 46;, pp. 4S-5J. I^ndoQ, February 1915. 

The method of measuring the relative humidity of the air by the wet 
and dry bulb thermometers is liable to give inaccurate results under 
certain conditions, and for this reason investigations have been led to the 
subject of chemical hygrometry. The present paper describes a simple 
apparatus for determining the moisture content of the air by volume 
measurements before and after contact with sulphuric acid, which com¬ 
pletely absorbs all water vapour present in one contact; the manipulation 
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is easy and less than two minutes are sufficient to obtain a reading. In a 
.series of trials carried out over a period of several months, the hygro¬ 
meter worked most satisfactorily and gave results in very good agreement 
with those obtained by gravimetric determinations and by the use of 
Regnaults’s dew-point apparatus, while readings taken simultaneously 
with wet and dry bulb thermometers sometimes showed wide discrep¬ 
ancies. 

SOIL PHYSICS, 347 ~ Fonnation of Humus by means of Vegetable Compounds. —Troussoff, a,, 

CHEMISTRY iu Sdskoie Khoziaistvo i Lesovodstvo (Ecmotnie Agrioole et Sylvtculiure), Year LXXIV, 

AND No 246, pp. 233-246. Petrograd, October 1914. 

microbiology. VJith. a view to resolving the problem of the process of formation 
and the chemical composition of the different types of humus, each 
consisting of its own combination of component substances which may be 
identical in each case but present in varying proportions, the writer 
investigated the substances which give rise to the formation of humus. 
I^aboiatory experiments gave the following results. 

Coftce%tmted and dilute (30 %) sulphmc acid (12 brs. on water-bath) produced humus from 
glucose, Imilose, saccharose^ dextrines and starch ; from cellubse the concentrated add 
produced it on boiling for br., but the dilute acid failed by either method. 

Concsitirated hydrochloric acid (12 hts. on water-bath) gave humus with both glucose 
and tevuhse, and the 20 per cent add (same conditions) with glucose. 

Conceitirakd nitric acid (% hr. boiling) Med to give humus with levidose, but the dilute (20 %) 
acid (12 hrs. on water-bath) gave humus with glucose, levulosc and dextrines. 

Concefttratei acetic acid (12 hrs. water-bath) gavehumus withand Imdose, and dilute (20%) 
acid (same conditions) also gave it with levulose; the concentrated acid failed to yield it ^vith 
dextrines by either method. 

Caustic soda (75 per cent) gave humus from both glucose and lexulos& on treatment on wafe- 
bath for 24 hrs. and from dextrines when boiled for 24 hrs. 

Soiiurm acetate (0.5 per cent) failed to produce humus from dihscglitpose or lemkse after 6 days 
on the water-bath. 

Potassium permnganate (o.i per cent, 2 days), chromic acid (25 per cent, 2 days), oxygenated 
mter (cone., 6 days) and water (6 days) all failed to produce humus from glucose on the 
water-bath. 


I'lie substances giving rise to the formation of humus are the non- 
oxiding bases and adds. The reactions produced are as follows: 

1. Decomposition of the molecule of the substance; proof of this is the formation of 
levulic add and partides of free carbon (which stain the humus formed, since they pass through 
a filter), 

2. Dehydratation by the action of adds. 

3. intm-metealar oxidation. 

Thus, the monosaccharides and disaccharides are transformed into 
polysacdiarides, which in their turn undergo subsequent dehydration, re- 
suitiitg in the decomporition of the molecule and oxidation with fonnation 
of humus. In cases where oxidation does not take place, e. g. during the 
formation of ulmin and ulmic acid, the action is simply ddiydration. 
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In addition to the action of chemical substances, the writer investi¬ 
gated the influence of temperature ; as a result of these studies he considers 
that the formation of humus is an intermediate stage in the carbonisa¬ 
tion of the material. 

Experiments have also been carried out with aldehydes, ketones and 
the series of polyatomic alcohols. Aldehydes can only promote the for¬ 
mation of humus when associated with other compounds, such as the 
polyatomic alcohols. Similarly ketones alone do not lead to the produc¬ 
tion of humus unless associated with compounds of other series. 

The writer concludes that the formation of humus should not be con¬ 
sidered as due to the disordered decomposition of molecules, but, on the 
contrary", to a series of definite reactions, especially with associated 
compounds, such as the aldehyde-alcohols, ketone-alcohols, etc. From 
these laborator>" results he proposes the theory that the formation of 
humus in nature takes place by an identical process, with the difference 
that the micro-organisms of the soil play the r 61 e of the acids and bases. 

34S - A Simple Method for Determining the Critical Moisture Content of Soils. — 

Diws, R. O. E., in Ike Journal of Indusiiial and Enginunng Chemistry^ Vol. 6, 

No 12, pp 1008-1010. Ba.ston, Pa , December 1914. 

The critical moisture content is the content at which the ph^’sical 
properties of the soil attain their optimum value for growth. Previous 
methods for determining it depend upon the volume-moisture relation or 
the penetration-moisture relation, and are exceedingly laborious, requiring 
special apparatus and much time. This new method is based on the capillary 
movement of the water in the soil. The determination of the moisture con¬ 
tent of the first inch of the moist soil column has given values corresponding 
to the critical moisture content as determined in the ordinary way. The 
apparatus consists of a brass tube 12 inches long and 1% inch in diameter, 
split lengthwise and containing a slit in one of the halves % "wide and 
extending to within one inch of each end. The slit is covered with a strip 
of celluloid held in place by drops of solder on the inside of the tube, thus 
forming a window for observation purposes. Short pieces of copper wire are 
soldered to tbe edges of one half of the tube at each end, and are used to 
hold the two halves of the tube in position. The end that is placed in water 
is closed by a piece of cotton cloth secured b} a rubber band. The great 
advantage of this tube is that it may be opened up and the soil column re¬ 
moved in its entirely. This can then be divided up and the moisture content 
of any section determined. 

In making the determination, the tube is removed from the water after 
it has ascended several inches and placed in a horizontal position until capil¬ 
lary movement practically stops. The tube is then opened and a moisture 
determination made of the moist column of soil in the inch at the extreme end 
to which the water has advanced. 

Some results obtained with this apparatus are shown in the accompany¬ 
ing table. 
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Comparism of the resnUs obtained by the capillarity method 
and the apparent specific gravity method. 


Percent of moisture 



by capillaritj' 

by apparent specific 

Type of soil 


gravity 

Sandy loam . . 

. 8.7 . . . . 



( 17-3 


Silt loam I . . 

. i 17.0 . . 


( 16.5 


Garden soil . , 

16.6 . . . 


Silt loam II . , 

) 2:6,7 

. 16-17 


* ( 17-0 

Silt loam in . . 

) 17-4 



* ( 17.0 

3* IV . . 

• 1 ■ ■ • 

.14-2:5 


I 14-9 

V ^ V , . 

. i 8-5 ... 

i- 8.7 



This shows the dose agreement between the two methods. 

349 - The Conditions of Fertility of a Soil at Different Depths* — Nosniz, a. voisr, 
in hmdmrtschap;Uc}ie Jahrbiickerf Vol. XEYHI, Part i, pp. 113-155 2 plates. Ber¬ 

lin, 1914* 

After a review of the most important literature on this subject, the 
writer describes his pot experiments wdth rye and with three different 
kinds of soil (i. loamy sand with a small amount of humus, 2. sandy loam 
with much fine sand, 3. clay loam containing humus), the second and 
third of which are divided into three layers: the surface soil to a depth 
of 10 inches, the soil from 10 to 20 inches, and that from 20 to 30 in. The 
first is divided into only two layers: surface soil dowm to 10 inches and lower 
soil from xo to 30 in. 

One series of experiments was made with these eight samples wdthout 
manure and another series in whidi each pot containing 10 kg. (22 lbs.) 
of earth was treated with: 


4 gnas. moooc^citim phospliate containing.. . 2.254 gtiis. P^Og 

10 » caickim carbonate v 5,600 » CaO 

1.44 gm. potassiiim sulpbate . 0.778 ^ 

1.19 » potassinm chloride » 0.751 » Kfi 

0.50 » magnesitua sulphate » 0.167 » HgO, 


besides which, each pot received, in tiiree applications, 300 cc. of i per cent solution of 
nitrate of soda, containing altogether 0.494 gm. N. 
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The most important results are shown in the following table : 
Yield per pot, in grams. 






Without fertilizers 

With complete fertilizer 


Straw 

1 

1 Giain. 

Air-diied j 
roots ' 

! 

1 

Straw 

1 

Grain j 

Air-dried 

loots 

ns "" 

ist 

10 inches 

19. SS 

i 

; 8.71 

1.15 

47.46 

23*11 

5-30 



10 inches 

7-65 

3-41 

0.88 

27-55 

14.05 

3.S2 


1 ist 

10 inches , 

13-75 

8.65 

3.31 

48.62 

21.34 

6.54 

S 9 \ 

^ and 

10 inches 

7*35 

2.50 

1.52 i 

1 38.31 

I5.5S I 

5.43 

a j 

f 3rd 

10 inches 

3.60 

0.76 

0-57 ' 

1 29.61 

14.03 1 

4-05 

. M 1 

ist 

10 inches 

16.92 

7-75 

1.81 

i 

: 52.39 

i 23.51 1 

3-89 

SoiJ 

To. 

and 

10 inches 

7-32 

4.01 

‘ 0.68 ' 

35.06 

15-95 

1 4-85 

( 

Std 

10 inches 

5-32 

1 1-72 

1 

1 1.03 

i| 30.64 

il 

13-54 

1 

; 5.05 

1 


It follows thus that the deeper the layer of soil below the surface, the 
lower is its productivity, and that the difference between the various 
layers is diminished but not completely abolished by the use of fertilizers* 

The decrease in the yield of the lower layers was not always accom¬ 
panied by a decrease in the quantit}" of mineral matter contained in the crop, 
for sometimes the yield of some of the lower layers contained a higher 
percentage of salts than that of the higher ones. 

The analysis of the plants from the manured series show’^ed that the 
percentage of nitrogen and of ash in them differed but little with the depth 
of the layer of soil in w’hich they had grown. The sum of the percentages 
of phosphoric acid, lime, magnesia and potash w^as practically the same for 
the two layers of soil Xo. i ; while in soils 2 and 3 it increased in the middle 
layer and stiU more in the low^est, chiefly owing to the increase of the lime 
and magnesia content; the phosphorus content of the plants grown in the 
lowest layer was in all three soils inferior to that of the plants grown in the 
surface soil. There is no regularity in the potash content of the crops from 
the three soils; in No. i it is the same in the ist and 2nd ten inches; in 
No. 2 it increases in the middle layer and diminishes in the lowest; in 
No. 3 it diminishes slightly in the middle layer and increases in the lowest. 
The absolute quantities (that is expressed in grams) of nitrogen, phosphoric 
acid, lime, magnesia, and potash were almost always highest (in connec¬ 
tion with the highest yields) in the surface soil and diminished in the lower 
layers. Exceptions to the above are offered by the yield of the lowest layer 
of No. 2, which exceeded those of the two higher layers in its lime ^ntent, 
and the 3’ield of the low^est layer of No. 3, which was above the middle 
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in the weight of ash and of the several mineral constituents, with the 
exception of phosphoric acid. 

In the present instance the causes of the lower fertility of the lower 
layers are to be attributed: 

1. To the smaller number of bacteria. It took more than a year 
to level up this number in the soils taken at different depths. 

2. To the lower content of the lower layers in humus, nitrogen and 
phosphoric acid. In two cases the abnormal colour of the first leaf showed 
very evidently the want of available potash in the lower la^j-ers. 

350 - Partial Sterilisation of Soil by Volatile and Non-volatile Antiseptics. — 

BUDDIN, W. (Rothamsted Experimental Station) in The Journal of Agricultural Science^ 

Vol. VI, Part 4, pp. 417-451. Cambridge^ December 1914. 

In previous experiments on the effect of partial sterilisation of soil by 
means of antiseptics, only a limited number of chemicals have been used ; 
in the present investigation the following subtances were studied in this 
connection: 

Benzene Chloroform 

Toluene Ether 

Cyclohexane Phenol 

Hexane Ctesol 

Heptane Quinone 

Pentane ^ Hydroquinone i 

Formaldehyde Pyridine 

Methyl alcohol Calcium sulphide 

Ethyl alcohol Flowers of sulphur 

Iso-propyl alcohol Sulphur dioxide 

Normal propyl alcohol So<Hum fluoride 

Sodium chloride. 

The general method adopted was that used by Bussell and Hutchinson, 
and the antiseptics were each tested in proportions varying from M {i. e. 
molecular weight in grams) to M/200 per kilo of soil, 

Tht characteristics of true partial sterilisation were found to be com¬ 
mon to a large number of the antiseptics ; these characteristics are as fol¬ 
low : 

a) An initial decrease in the numbers of bacteria foEowed by a large 
sustained rise. 

The MUing of protozoa and nitrifying organisms. (In no case were 
, ^ partial sterilisation phenomena observed without the death 

of the larger protozoa, which occurred abundantly in cultures made from the 
emplojed). 

c) An initial Increase in ammonia content foEowed by a considerable 
taen^i;se in the rate of production of ammonia and consequently in the pro¬ 
ductiveness of the soE. 

ii) With any particular chemical, no increase in the dose caused any 
change in the results obtained once true partial sterilisation had set in. 
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True partial sterilisation was obtained only with the easily volatile 
or removable antiseptics. Tor its detection it was necessary to use all the 
tests combined ; neither bacterial nor chemical examination of the soils 
alone was sufficient and even the combined results from a new substance 
should be compared with the results from a well-known antise];)tic such as 
toluene. Substances not completely removable from the soil had a lasting 
influence on the flora. With the weaker doses two or three special species 
of bacteria characteristic of the chemical used multiplied temporarily to an 
enormous extent; but the organisms did not produce ammonia, so 
that there was no gain in ammonia and nitrate to the soil as a result 
of their action. The higher doses permanently suppressed all microbio¬ 
logical action in the soil. It appeared to be a general rule that a simple 
flora can attain extraordinarily high numbers, while a complex flora, such 
as prevails after normal partial sterilisation, does not attain to higher num¬ 
bers than the comparatively low level of about five times those in the un¬ 
treated soil. 

It was possible to trace a certain relationship between the action of 
all the substances used. The intensit^^ of the effects shaded off gradually 
from that of the powerful non-volatile antiseptics through cresol (M/50 
dose) and formaldehyde to the more and the less potent volatile anti¬ 
septics respectively, till finally the action of merely spreading out the soil 
in a thin layer was reached (i). 

Volatile antiseptics are undoubtedly effective in increasing the produc¬ 
tive capacity of a soil under laboratory and pot culture house conditions, 
but are unsuitable for application on a larger scale. An efficient solid 
substance would be very convenient in use and probably much cheaper 
than methods of partial sterilisation by heat. The present experiments 
have not revealed any suitable new non-volatile substance, but they have 
emphasised the value and explained the action of phenol and cresol and 
have emphasised, though not explained, the action of formaldehyde. 

Investigations are being continued on the special species of bacteria 
wffiich are able to withstand unusual doses of the potent poisons and sub¬ 
sequently to multiply rapidly and produce practically pure cultures in the 
soils. 

351 - Note on the Increased Nitrate Content of a Soil Subjected to Temporary 
Drying in the Laboratory. — Buddin, W. (Rothamsted Experimental station) in 
The Journal of Agricultural Sctencef Vol. VI, Part 4, pp. 452-455. Cambridge, 0 v- 
cember 1914, 

In the course of some experiments on the partial sterilisation of soils by 
antiseptics, the untreated soil was di\dded into two portions, one of which 
was spread out in the laboratory for 20 to 24 hours duiing which time 
its water content was reduced from about 15 to 5 per cent, then remoLst- 
ened and bottled; the other portion was bottled directly. After a sub¬ 
sequent incubation period it was found that the dried and remoxstened 


(i) See below, No. 551 
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samples contained about twice as much ammonia and nitrates as the samples 
which had remained moist throughout, although the number of bacteria 
present in the soil was approximately equal in the two cases. The matter 
was then further investigated, and the possibility of absorption of ammonia 
by the soil w^hile spread out was controlled by testing the soil immediately 
after it had been spread out and then again after a period of incubation. The 
results were as follows : 


Nitrogen as am^nonia and nitrate, parts per million of dry soil. 


1 

Immediately 

after 

spreadii]g out 

After 40 days 

Increase 

untreated moist soil. 

24 

1 

36 

12 

Spread out in laboratory and remoistened . 

26 

1 46 i 

20 

Spread out in glasshouse and remoistened . 

30 

! 53-5 

1 

23-5 


In the spread out soils a little more nitrate and ammonia was found 
initially than in the untreated permanently moist soil, but again nearly 
twice as much nitrate was formed during the incubation period in the 
spread soils as in the samples which had not been spread out. 

Other samples were spread out on copper gauze over concentrated 
sulphuric acid in a closed atmosphere under a large beli jar, and these again 
failed to show any real initial difference from the untreated. Thus the in¬ 
creased amount of nitrate found after an incubation period in soils which 
have been spread out for 24 hours and then remoistened, over that in 
similar samples which have been kept moist, appears to be due not to 
absorption from the atmosphere but to the formation of more nitrate from 
the residues in the soil in spite of the fact that the numbers of bacteria are 
not increased. 

Up to the present no satisfactory explanation of the raising of the limit 
of nitrate accumulation by spreading out the soil has been found. 

352 - On the Presence of Azotoba.cter in Danish Woods and on the Value of 
Amiobrneier Cultures for the Determination of the Lime Requirements in 
Woodland. — Weis, Fr., &nd BoR2<iEBUsca, C. H., in Det fotstligc Forsogsvaese < in 
Vol. IV, Part 4, pp. 319-337 (sttnunary in German, pp. 337-340). Co¬ 
penhagen, 1914. 

The present investigations, which dealt with a series of soils taken 
from. Danish forests, form part of the experimentation, which is to be con¬ 
tinued in future years, intended to throw light on the natural store of 
nitrogen in the, soil. WTdle so far it has not been demonstrated that green 
plants (that is those containing chlorophyll) can fix and absorb nitrogen 
without the agency of micro-organisms (fungi or bacteria), several fungi 
and bacteria are hmown to possess such power, either alone or in sym¬ 
biosis. Among these the one which has attracted most attention of late is 
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Azotobacter, because it is generally widespread in fertile field and garden 
soils, to whose nitrogen supply it contributes to an ai^ijreciable degree. 
It was thus ob\dous to investigate the presence of AzoU hotter also in fo¬ 
rest soils, all the more so as the^' are capable of maintaining their equili¬ 
brium in nitrogen for long periods without artificial manuring ; moreover 
several writers have observed a considerable increase in compariscn with 
the absolute quantity of nitrogen contained in the leaves that fall to the 
ground. Recently it has been shown that the presence of Azotohactcr in 
arable soil depends upon its reaction and on its content of certain com¬ 
pounds of lime and humus; consequently, it is not so generalh^' distrib¬ 
uted as was formerly believed : it seems to be rare in peaty soils, and has 
been shown to be absent from a series of Swiss forest soils, though present 
in the leaf mould la^'er. 

For the experiments here described, samples of soil were taken from 
64 different localities in Danish forests (in Seeland, Lolland and Fiinen) 
and examined in the Laboratory of Agricultural Bacteriology" of the Royal 
Agricultural and Veterinary College in Copenhagen. They were sowm in 
the nutritive solution recommended by Beijerinck for Azotohacter, Every 
sample of soil was tested with litmus paper and for calcium carbonate 
(effervescence with cold, dilute hydrochloric acid); lastly, for 54 samples, 
Azotohacter w-as inoculated into 50 cc. of a solution similar to Beijerinck’s, 
but with the calcium carbonate substituted by 5 grams of the soil to be 
examined ; thus the bacterium has no available source of lime but that 
contained in the added soil, and from its development after a few da^^s 
at 250 C. the lime requirements of the soil may be inferred. (HArald 
R. Christensen's method). 

The principal results were the following: Of the 64 localities investi¬ 
gated, only in two (the soil of which show^ed marked effervescence and alka¬ 
linity) was Azotohacter found, in both cases in the soil of beech woods. It 
did not, however, belong to the A. chrooooccum form generally present in 
arable soil, which after a few days' culture becomes blackish-brown, but to 
one which forms films which remain whitish; hence it- probably belongs 
to A, heijerinckii or A. viireum. The same whitish form was also found on 
a black moor soil flushed hy spring-w^ater and overgrown with ash and al¬ 
der, at Folehaven (Seeland), and by a roadside at Ordrup-Krat (Seeland), 
both soils giving marked effervescence with hydrochloric acid. 

The forest soils examined rarely contained sufficient calcium carbo¬ 
nate to cause effervescence with hydrochloric acid, even in the nu¬ 
merous cases in wffiich their reaction was neutral or slightly alka¬ 
line. Nevertheless they were not without lime in other forms, and could 
not be defined as requiring liming. The culture experiments with Azoto¬ 
hacter gave positive results in 32 cases and negative ones in 22; even in 
the former, the good development of the trees and the good physical con¬ 
dition of the wooded soil show^ed that there was no need of liming. In 
several cases the dry leaves fallen to the ground were examined for Aztoto- 
bacter, but alw-ays with negative results. In the cases in which it’ciras looked 
for in arable soils in the immediate vicinity of woods whose soil did 
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contain any species of Azotohacter, its presence was easily demonstrated, 
but the species 'was always A, chroococcim. 

The following general conclusions thus seem justified : 

1. Azotobacter is only exceptionally present in Danish forest soils; 
in some localities in which the soil contains much calcium carbonate, A, 
heijerutckii and A. vitreiim are present. Consequently, for the supply of 
nitrogen to the forest soils of Denmark some other micro-organisms, prob¬ 
ably lower fungi, must be of importance. The causes of the absence of 
Azotobdcter from forest soils are perhaps the insufficient quantity of cal¬ 
cium carbonate, the too low temperature and an excess of humic matter. 

2, AzotohacteYf perhaps on account of the low temperature, seems not 
to be generally present on the fallen leaves in Danish woods. 

. 3. The culture of Azotobacldr in Beijerinck^s nutritive solution in "which 
the lime is replaced by 5 of the soil to be studied, namely Haraid 
R. CSRISI'ENSEN^S method, is a rapid and easy way of showing it a wood¬ 
land to be regenerated requires lime or not, since the calcium compounds 
that favour the development of AzotohdcUf in such cultures seem to 
be the same which facilitate the development of those organisms which 
lead to the production and conservation of a good mould and favour the 
development of forest trees, especially of beeches. 

BIBUOGRAPBICAI KQTB. 

222 ~ Von Seelhosst, Conrad (Director of the Agricultural Institute of the Univ’ersity 
of Gattingen). Handhuch der Moorhultm, Zweite, gSnzlich neubeaibdtete Auflage von 
({Acker- uud Wieseubau auf Moorboden a (Handbook of Moor Cultivation, second, 
entirely revised edition, of - Arable and Grass Faiming on Moor Soils»). — B^lin, 
Paul Parey, 1914 (i vol. in i6om> ^ pp. vill 336, 4 plates). 

The book begins with the statistics of the moorlands in the German 
Empire and gives an account of their average yields and the returns from 
the crops. It then deals with: formation and constitution of peat soils; 
cultivation of fens (their drainage, manuring and correction, laying-down of 
pastures and meadows, “Moordammkultur”, i. e, the cultivation of the land 
drained by ditches or tiles and covered with about 4 inches of mineral 
soil); cultivation of true moors; building of cottages and road-making 
on iow-lying moorland; best methods of treating the thin layer of surface 
mould. The book concludes with a bibliography of 59 works and is pro¬ 
vided with an alphabetically arranged index. 

334 - Irrigation in the United States, — Fmn Thirteenth Census of the United StateSf 
taken in the year 1910, Vol. Agriculture, pp. 1-326. Washington. 

For many years a 20-inch annual precipitation was supposed to mark 
approximately the dividing line between the sections in which irriga¬ 
tion was necessary to the maturing of crops and those in which it was 
not necessary. (Mng to the great progress of dry-farming, the recognised 
limit of precipitation required for the maturing of crops has been consid¬ 
erably lowered during the last few years. Nevertheless, unless great pre¬ 
cision is desired, the line of 20-mch rainfall may be taken as limiting the 
sections of the LMted Stat^ where irrigation is commonly practised. 
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The number of farms on which irrigation was [practised, foi x^urpcses 
other than rice growing, in 1909, in the States of the arid region, w^as 
158 713, or II per cent of the total number of farms in the same States. 
While the total number of farms in this region increased 31.5 per cent 
between 1900 and 1910, the number of farms in which irrigation was prac¬ 
tised increased 47.7 per cent. 

The acreage reported as irrigated in 1909 was 13 738 485, which 
constituted 1.2 per cent of the total land area ot the same States, 3.5 per 
cent of the total land in farms, and 7.9 per cent of the improved land in 
farms. There was an increase of 82.7 per cent in such acreage between 
1899 and 1909. 

The acreage to which enterprises were ready to supply water in 1910 
was 19 334 697, or 5 596 212 acres in excess of the acreage irrigated in 1909, 
while the acreage included in 1910 in all projects, whether completed or 
in process of development, w^as 31 iii 142, or 17 372 657 acres greater 
than the acreage reported as irrigated in 1909. 

The total length of the ditches used for irrigation in 1910 was 125 591 
miles. There were 6 812 reservoirs, having a combined capacity of 
12 581129 acre-feet, or nearly i acre-foot of reservoir capacity for each 
acre irrigated from any source in 1909. 

The number of pumping plants reported was 13 906, and the acreage 
supplied by them 477 625. 

The total cost of irrigation enterprises to Julj i, 1910. was 
§307 866 000, or $15.92 per acre of the land which these enterprises 
were capable of supplying with water in 1910. The total cost of irriga¬ 
tion enterprises increased between 1900and 1910 b}^ 359-8 per cent. 

The average cost of operation and maintenance per acre of land 
irrigated, for the year 1909, shows also a large increase — 181.6 per 
cent — over the cost shown in 1899. 

For the arid region as a whole, the average cost of irrigation and main¬ 
tenance per acre irrigated in 1909 was $1.07. The highest average, with the 
exception of North Dakota, w-here a single large project supplied w^ater in 
1909 to only a small part of the acreage which it was designed to serve, 
was shown by Texas, with $3.25, and the lowest by Oklahoma, with $0.51, 

One of the most significant facts brought out b}” the special census of 
irrigation, xs that the acreage included in all enterprises either completed 
or under construction in 1910 was more than 17 000 000 acres in excess 
of the acreage irrigated in 1909. This would indicate that a yearly increase 
equal to the average annual increase for the decade 1899-1909 could be 
made in the amount of irrigated acreage for almost 30 years without the 
undertaking of new enterprises. Nevertheless there is probably sufficient 
ground for stating that the yearly increase in the irrigated acreage showm 
for the period 1899-1909 could continue only for another decade without new 
undertakings. 

The increased cost of water supply necessitates a higher type of agri¬ 
culture, if farming is to be profitable. 

The rate of increase in the average value per acre of crops grown ttu*- 
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der irrigation was, however, less than the rate of increase in the average 
cost of the water supply per acre. A further improvement in crop returns 
is therefore needed to meet the increased cost of obtaining the water. 

Under the increased cost of water supply, the opportunity of settling 
such lands is practically limited to a small class of persons with capital, 
unless some plan is devised to extend the time of payment over a long 
series of years, and perhaps extend some help to settlers during their first 
few years on the land. 

A significant feature of the returns of the census of 1910 is the large 
increase in the acreage supplied with water from wells: 178 200 acres in 
1899 and 451 S96 in 1909. It is to be expected that this source wall be 
still more largely used in the future. 

With the exhaustion of the summer flow of streams, the extension 
of the irrigated area is becoming largely dependent upon the storage in 
reservoirs of the flood and winter flow of streams. Sufficient storage capa¬ 
city for the unused flood waters has been provided on only a few of the 
streams of the arid region, and this is the more promising field for future 
expansion. 

The average quantity of water provided for the irrigation of land 
during the irrigating season of 1909, as shown by the returns, was 4.8 acre- 
feet. Measurements reported by the office of Experiment Stations 
indicate that not more than 50 per cent of the water entering the 
canals is actually delivered to the fields for use. The prevention of these 
wastes, and the practice of economy in the use of the water, offer a large 
field for increasing the available water supply and extending the irrigated 
acreage. 

Practically four-fifths of the land irrigated in 1909 (79.3 per cent} 
was supplied b}’ cooperative and individual and partnership enterprises, 
which operate under the general laws of the Western States. 

Commercial enterprises, which furnish water for irrigation for a com¬ 
pensation, supplied 10.6 per cent of the land irrigated in 1909. As a rule enter¬ 
prises of this ty-pe are not large and are constantly being reorganised into 
cooperative enterprises and irrigation districts, but new ones are as con¬ 
stantly formed, since this type of enterprise is peculiarly adapted to 
reclaiming new lands on a comparatively small scale, being free froxn 
ail the restrictions wliich apply to the various types of public enterprises. 

355 - Subsoil Draini^e in Paddy Lands. — wood, r. Cecil {Principal, Agncuitxtrai 

Collie, Coimi^tore) in The AgrimUmal Journal of India, Vo!. IX, Part III. Calcutta 

and EcmUon, Jtdy 1914. 

This paper is a short account of the experience gained in laying down 
subsoil drains in paddy land. , 

The ground chosen for the experiment was about 1 ^ acres in extent 
and is not affected by excess of water. It was more in the hope of re;ducing 
the alkalinity from which the land suffers, that the experiment was carried 
out. ' 

Eight drains were laid 21 feet apart; each drain was 400 feet in length 
and %ad, a fall 0! fipom r.55 to 0.7 feet. : 
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Two kinds of drains, were used: one, a plain loose stone one, the other 
made of bamboo tubes. The drains were 2 ft. 6 in. deep, the stones being 
filled in to a breadth of i ft. and a depth of 6 in. The bamboos w-ere also 
packed in stone to a depth of 6 in. The tubes were simply bamboos of about 
3 in. bore cut at the internodes into lengths of about i ft. 3 in. The dia¬ 
phragms were removed and the whole piece dipped in tar. They were laid 
end to end, being threaded up on long thin bamboos. The cost of the stone 
drains was 8.82 pies per running foot or Rs. 95.7.3 per acre, that of the 
bamboo drains, 10.14 pies and Rs. 109.11.10 respectively. 

The drains were laid in 1910 and after three years cropping have re¬ 
cently been examined. The bamboos were found in a very good state of 
i preservation, but were blocked in several places by silt, owing to displace¬ 
ment of the pipes and to the inadequate fall. This latter is the main 
difficulty, since on this class of land a considerable fall is seldom available. 

That these drains have resulted in an improvement in the land, there 
is little doubt. A more alkaline piece of land has now been chosen for fur¬ 
ther trial, since if such land could be reclaimed at Rs. 100 an acre it would 
show' a very large profit. 

Other experiments of underdrainage w^ere carried out at Saidapet 
in Madras. 

More recently experiments have been made at Sivagiri. Stone drains 
w^ere laid down in clayey alkaline paddy land and have been running well 
for five years, to the marked improvement of the land. 

BIBLIOGRAPHICAL NOTE. 

356 - Land Impfovemmts in Switzerland. {Les AmStoraHons fondhez de la Suisse). — 

Report elaborated by tlie Federal Department of Agriculture from the Cantonal 

Reports. Berne, Imprimerie K. J. Wyss, 1914 (i vol. in 8^0, 231 pp.). 

This publication deals first xrith the measures of the Confederation 
for the promotion of a movement in favour of land improvements in the 
Cantons and gives the reports of the various Cantons. The reports are sup¬ 
plemented, according to an established programme, by plans, maps, sta¬ 
tistical tables, etc., of the work carried out, and by a table showing the 
amounts granted by the Confederation and the Cantons in favour of soil 
I, improvements. 

357 - The Prevention of Loss irom Manure Heaps in Winter and Early Spring.—* 

Russell, E. J., and Richards, E. H., in The Jmrml of the Board AgricttlUm, Vol. XXI, 

No. 9, pp. 800-807.1,ondon, December 1914. 

A considerable degree of improvement is still possible in the manage¬ 
ment of the manure heap, as it is estimated that on an average nearly half 
the value of the yard manure made on an ordinary farm is lost. The study 
of the causes of this loss has, besides a great practical value, a still greater 
scientific importance, as it has long been known that the return obtained by 
a given application of nitrogen, in whatever form, is not as high as might be 
expected, there being a considerable margin of unaccounted loss. This haa 
for some time been under investigation at Rothamsted- and ha$ provdl 
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ver}" difficult problem, but it has gradually become evident that the solution 
is to be sought in a studj^ of the losses from the manure heap. 

In the j&xst place, a careful distinction must be drawn between the 
losses in making and the losses in storing farmyard manure. It has been 
proved (J. A. Voblckbr, T. B. Wood and E. J. Russelu) that the former 
amount to about 15 per cent in the most favourable conditions when the 
manure is made from fatting beasts in a stall and is left undisturbed and 
unaffected by drainage until it is carted out, and no means is known of 
preventing this loss. On the other hand the writers show that it is pos¬ 
sible to reduce the losses during storage to practically nothing. 

The losses during storage are due to three causes: rainfall, moving the 
heap and dissipation of valuable nitrogenous compounds in the form of gas. 
Heaps stored at Rothamsted and at a private farm at Woking were used 
by the writers for their investigations. 

Losses in heaps left in the open. — One heap was kept in the open at 
Rothamsted from January to April 1914, and one at Woking from Novem¬ 
ber 1913 tin May 1914. The losses vrere found to be considerable: the dry 
matter of the heap suffered losses of 20 and 30 per cent respectively; the 
nitrogen diminished by 24 and 33 per cent respectively; and the phosphoric 
acid also fell off by 8.3 per cent (at Woking). The nitrogen that is lost 
is mostly from ammonia and the amides, that is the easily available por¬ 
tion. The vah’e oi the loss in nitrogen is not less than is 6 d per ton of ma' 
nure in three months’ exposure at Rothamsted, and 3s per ton in the six 
months at Woking. 

Losses in heaps nndef cover. — Two similar heaps were put up for the 
same periods under cover, so that no rain could fall on them. At Rotham¬ 
sted the loss of dry matter was 7.5 per cent and of nitrogen 6.9per cent; 
ht Woking the figures were respectively 26,5 and 7.9 per cent. The losses 
oi phosphoric acid were practically nil at Woking. The comparison of 
these figures with those of the preceding experiment show that rain is the 
most potent source of loss in a manure heap. 

Finally a heap was put up to ascertain what loss took place when rain 
was kept off and gas dispersion prevented, as far as possible, by compacting 
the heap. In this case the loss of dry' matter was limited (4.4 per cent) 
and the loss of nitrogen nil. This show's that the loss on storage can be pre¬ 
vented hy compactmg the heap and keeping it undt^r cover. 

Action of rain. — This part of the experiment is not yet complete. 
It has, however, already become evident that the action of rain is something 
more than a mere washing awa3^ of soluble material. This was proved 
by putting up a heap under cover and watering it dail}"", but never to the 
extent of causing any perceptible increase of drainage from the heap as com¬ 
pared with an adjacent unwatered heap. The losses in three months of the 
watered heap were: dry matter 5.1 percent; nitrogen 13.6, ot which one half 
in easil^-^ available form. The total loss of nitrogen in the watered heap was 
double that incurred in the unwatered heap, in spite of the fact that there 
was no appreciable increase in drainage. The question arises : how was this 
nitrogen lost ? 
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For a long time it was thought that a large part of the losses of a manure 
heap is due to volatilisation of ammonia; hence the use offixers ” (super¬ 
phosphate, kainit, etc,) has been recommended, as W'ell as pumping back 
the drainage on to the heap. Numerous experiments, however, have shown 
the futilit}- of fixers, and the experiments of the writers have shown that as 
a means of reducing the loss, this method also is not a success, though it 
is useful from another point of view. 

Some volatilisation of ammonia undoubtedly takes place, but it is nei¬ 
ther the sole nor the main cause of loss. The experiments of the writers prove 
that nitrates may be produced on the outside of a heap but not in the in¬ 
side, and, moreover, that any nitrate washed inside by the rain rapidly de¬ 
composes with loss of nitrogen. It suffices that the nitrate he washed a short 
imy down and the decomposition soon becomes complete. 

Thus the old view that loss is due to volatilisation as ammonia can no 
longer be regarded as accurate, and consequently the methods based upon 
this view have failed in practice. It now appears that rain is the great 
enemy and that in order to save the heap as much as possible it must be pro¬ 
tected from rain. 

Effect of moving the heaps. — The heaps at Rothamsted were all tho- 
roughh^ turned over at the end of three months and then set up again and 
left for another three months till July. The losses during the second three 
months were as follows: 


1 

! 

1 

i 

Heap fully 
! exposed 

to rain 

Heap partly 
exposed, 
•watered 
artificially | 

Heap 

completely sheltered 

Not 

compact 

Compact 

Eoss of dry matter, per cent.... 


II.6 

24*3 

8.6 

Eoss of nitrogen: 





a) easily available. ....... 

! 6.6 

11*5 

20.3 

13.2 

6) less available .. 

1 3*4 

i 

I.O 

7-4 : 

0.7 

Total, per cent. 

1 lO.O 

12-5 

27-7 I 

13^9 


It thus seems clear that the shifting of the heaps is a very potent cause 
ot loss. 

35S - Valuation of the Manurial Residues Obtained from the Consumption of 
Foods by Growing Pigs. — Crowiker, Charles, and RusTOisr, Arthur G. (Depart¬ 
ment of Agricultee, University of Eeeds), in TH Journal of the Board of AgricuMre^ 
Vol. XXI, Xo, 9, pp, 789-800, Uondon, December 1914. 

It is rapidly becoming a general practice to base the valuation of 
hausted manurial ^residues arising from the consumption of foods by st<>ck 
upon the composition of the foods which gave rise to the manure. 
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and Gilbert, and recentty Habe and VoEbcker (i), evolved a metiiod 
of applying the above principle, and the two latter have drawm up ''com¬ 
pensation tables '' based upon a careful surve3^ oi the available evidence 
as to the extent to which the manurial ingredients present in foods con¬ 
sumed by fattening bullocks are recoverable in the manure produced undtr 
the conditions of good farm practice. Hence, strictly speaking, Haeb and 
Voeecker’s tables can onl^" be held to appl^" to the particular class of feed¬ 
ing and stock mentioned, and special cases demand separate treatment. 

Of these special cases, the writers consider that of feeding young pigs, 
which difiers radically- in many respects from that of other farm animals. 
It is well known that in proportion to its weight the pig eats more dry sub¬ 
stance in the form of food and voids less dung than an}" other farm animal. 

The writers determined experiment all}" the consumption and outgo 
of the manurial ingredients in the growing pig. Two groups of five pigs 
of Large White Yorkshire breed, 63 days cld, were fed from separate 
troughs for each animal. During five days in each forntight the pigs re¬ 
ceived no food of any description other than that supplied in the troughs, 
but on other days they were turned out on grass for a few hours each day. 

This system was adopted as it was feared that continuous confinement 
might be injurious to the satisfactory" development of the animals. Preli¬ 
minary experiments hamng demonstrated that the undigested residues 
from the food consumed one day would be completely voided within 48 
hours, this period was therefore allowed to elapse before an} collection of 
dung and urine w^as made. 

The experiment w-as commenced on June 30 and continued until De¬ 
cember S, 1913 —a period oi 23 weeks. ~ At the outset, the average weight 
of the pigs in group A was 25 lbs. 8 oz. and in group B 26 lbs. 2 oz. The 
average weekly gain per pig over the period of 23 weeks was 6 lbs. 4 oz. 

The foodstuffs used were wheat-bran, sharps, pea meal and barley 
meal. During the last eight weeks of the experiment a wreighed small quan¬ 
tity of finely ground chalk was added. The wreeMy consumption of dry 
food rose steadil}" from 4.6 lbs. to 37 lbs. per pig and of water from 35 lbs. 
to 105 ibs.; the latter contained 18.5 parts of lime and 3.2 parts of potash 
per 100 000, with a trace of nitrogenous matter. 

The percentage composition of the foodstuffs with respect to the chief 
manurial ingredients is indicated in Table I. 


Table I. —FerUUsing htgreaienis in the foods supplied. 


FCK 3 d 

Nitrogen | 

Phosphoric 

add 

Potash 

Xrhne 

Biraa. 

i I 

... I 3.06-2 59 i 

2.46-2.69 

I.X 9 -i ,46 

0,19-0,28 

Sljaips. 

. . . . I 2.07-2.39 1 

1.66-2.00 

0.99-1.23 

0,09-0.15 

Pm meal. 

. . . j 2.86-3.20 1 

0.93-1.25 

1.01—1.28 

0.09-0.14 

Barley meal ........ 

. . . ; 1.46-1.71 ; 

i 

0.S7 

0.33-0.48 

0.04—0,06 




(i) See B. Jaa, 1915, No. iS. 
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The weights of dung and urine per pen collected during the three 
day experimental period ranged as follows : 

Dung in group A from 12 lbs. 10 oz. to 65 lbs. 6 oz. 

)i B >- II lbs. 6 oz. » 61 lbs. 14 oz, 

Unne >» A » 37 lbs. » 138 lbs. 

1) B » 32 lbs j* 135 lbs. 

The percentage of dr^^ matter in the dung rose steadily as the food 
supply was increased, the range being from 16.7 per cent to 22.6 per cent 
in the case of group ^ 4 , and from 17.8 per cent to 24 per cent in group B. 

Taking the average of the whole period (mean of the two groups) 
of the fertilising matters present in the food, there were recovered in the 
fresh excreta: 


Nitrogen. 5 b per cent 

Phosphoric acid. 5S >» 

Potash. 87 » 

Ivime. 65 )) 

A suivey of the available data led Haee and VoeeckEr to conclude 
that even under the very best conditions of storage of manure the loss of 
nitrogen will commonly amount to between 30 and 40 per cent of the nitro¬ 
gen fed. This would imph in the case under discussion, where 44 per cent 
oi the nitrogen of the food was already missing from the fresh excreta, 
that bj the time the manurial residues were applied in the field, they would 
contain probably only from 16 to 26 per cent of the nitrogen originally 
present in the foods consumed. The writers believe that with precautions 
against loss by drainage the loss of phosphoric acid and potash during 
storage of the manure should not amount to more than 5 to 10 per cent. 

On the basis of the foregoing experimental data and considerations, 
it is concluded that in the compensation to be allowed for the unexhausted 
manurial residues from foods consumed by growing pigs, these residues 
ought not to be credited with more than 25 per cent of the nitrogen, 50 per 
cent of the phosphoric acid, and 80 per cent of the potash present in the 
foods. (The coefficients of Haee and Voeecker dealing more specifically 
with the case of fattening cattle are 50 per cent of the nitrogen, and 75 
per cent each of the phosphoric acid and potash). 

In the case of adult pigs the utilisation of food is different and would 
appear to be adequately served by Haee and Voeecker's figures. This is 
shown by experiments made by the writers^ which are summarised in 
Table II, in which the results are grouped in three periods, in order to 
bring out more clearly the improvement in the recovery of 
gredients — phosphate excepted — with advancing age of ^^lie plgs^ 
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TabIvE II. — Percentage of fertilising ingredients of food recovered. 



Age of aaimals 

; Nitrogen 

1 Phosphoric .acid 

Potash 


Months 

Per cent 

Per cent 

Per cent 

2-4 .. . 


• • j 40 

! 64 

; 77 

46.. 


• • i 51 

1 64 

00 

ON 

6-S . , 


■ ■ 1 63 

51 

9 X 


It is dear that beyond 8 months, the degree of recovery 'would have 
been practically up to the standards of Haxe and Voei^ckek's table. 

The data contained in Table III show that the urine contains a high 
proportion of the manurial ingredients, practically 63 per cent of the 
total manure value, which the writers assess at 35 per x^ig during the 
whole time of the experiment, taking the following unit values per ton : 
nitrogen 12s, phosphoric acid 3s, and potash 4s, 


Tabi.e III. — Recovery of fertilising matter in dung md urine. 



Recovered from 

100 paits consumed in food 

The same expressed 

1 as percentage of total 
! amount recovered 


In dong 

; In urine 

j In dung ! 

la urine 




Per cent 

; Per cent 

Nitrogen. 

. . - . ! 19.6 

1 36.7 

i 35 ' 

65 

Piiosphoric acid. 

. . . • ' 44-5 

13.0 1 

77 : 

23 

Potash. 

. - - . 15-7 

: 71-2 ; 

1 

82 

I4me .. 

.... 1 59.7 

1 5-4 ' 

92 

8 


359 - Experiments with Cover Crops in Southern California. — Mertz, w. m., in The 

Mmihly BuUetin 0/ Staie Commission of Horticidture^ Vol, 10 , No. 10, pp. 398-402. 

Sacramento, Cal-, 1914, 

In 1909 the University of California inaugurated an experiment at River¬ 
side to determine the value of legumes as winter green manure crops for 
dtms fruits. 

The experiment consists of two divisions. In the first part on nine 
plots difierent legumes are grown, and on eight check plots, each of which lies 
next to a l^ume plot, cereals are grown. Each plot is one-tenth of an acre 
in extent. The seeds of the legumes are all sown during the early part of 
&ptmber. At the ordinary time for ploughing in, squares of twenty by 
twenty feet in each of the plots are measured off and the actual weight of 
^een tops produced is determined. From this the tonnage of green tops per 
acre of the various legumes is computed. 

The tops from these squares are then spread out over the area cut and 
a fertilizer is uniformily applied over the entire area under experiment. This 
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fertilizer consists of 540 lbs. of finely ground raw phosphate rock, and 320 lbs. 
of sulphate of potash to the acre. The w'hole is then ploughed under to a 
depth of 9 or 10 inches. The soil is thus prepaied for the planting of the sum¬ 
mer crops, which forms the second part of the experiment from which the 
results of the nitrogen added by the various legumes are obtained. 

\"egetables such as corn, potatoes, sugar-beets, sorghum, etc., are sown 
so that each cover crop has growing upon it during the summer the same 
sized plot of each vegetable used. During the growth of these vegetables 
nitrate of soda in amounts varying from 270 lbs. to 1080 lbs. per acre is 
apphed in three applications to ever> second non-legume plot. Uniform 
cultivation and irrigation are given to all plots. 

The following are the average ^fields in tons per acre of green tops and 


barley: 

Purple vetch {Vtcta atropurpurea) .iS^/3 tons 

Tangier peas {Lathyriis tingitanus) .14 » 

Melilotus clover. 12^4 » 

Ft.nugieek.3 » 

Common vetch (T\ sativa) .12 /> 

Uentils . ....12 » 

Burr cover. ..12 » 

Barley and tya (average).12 » 

Bi ter vetch (U. efviha) .ii ^ 2 ” 

Canadian field peas.. 9 » 


The total cost of growing these legumes, including cost of se'ed, sowing and 
two extra irrigations, averages $ 8 per acre and is practically covered by tbe 
saving due to the cessation of cultivation for the period of five to six months 
that the land is occupied by the cover crops. Thus the large amount of valu¬ 
able organic matter does not cause any additional expense. 

Tbe table (p. 558) gives the average annual yields of three of the veget¬ 
able crops used in the experiment. The figures for the maize are the averages 
of four years, those of potatoes and sugar-beets are two-year averages. 

As for the increases in pounds of material actually produced on plots 
that received nitrogen from cover crops or nitrate of soda over tbe yield of 
barley plots, they stand in the following order: - 

Tangier peas * 

Melilotus clover 

Barley plus 1080 lbs. nitrate of soda 
Canadian field peas 
I^tils 
Burr clover 

Barley plus 540 lbs. nitrate 
Fenugreek 

Bf-rley plus 810 lbs. nitrate * 

Vetch {V, ervilia) 

Vetch, common (F. saiiva) 

Barley plus 270 lbs, nitrate, 

* These plants lie nest the public road and suffer certain losses for ti)is reason and 
so in reality cannot be compared with the others 













558 


MANURES AND MANURING 




' Shelled corn, 

■ Potatoes, bushels 

Beets, tons 

Soil treatment 


j bushels 





' per acre 

i per acre 

per acre 

Common vetch. 

, » 

35 

! 171 

15.3 

Barley plus 810 lbs. nit a e of soda. 


34 

1 191 

16.0 

Burr clover.. 


1 35 

j 228 

17-3 

Barley. 


29 

: 

X 34 

Barley plus 270 lbs. nitrate.... 


' 32 

; 166 

12.5 

Vetch (^^ erviUa) . 


3S 

231 

16.7 

Barley. 


27 

i 166 

10.7 

Canadian field peas. 


40 

: 243 

17.6 

Barley plus 1080 lbs. itrate . . . 


: 41 

i 218 1 

j 

17.7 

Tangier peas ......... 


42 

227 ! 

[ 1 

j 20.5 

Barley. 


! 28 

163 

I 12.3 

Melilotus clov r. 


; 

1 232 

1 I 9 -S 

1 

Barley plus 540 lbs. nitra e . . . 


! 42 

204 

1 3 E 5-7 

Fenu reek. 


1 43 

255 

; 16.S 

Barley.. . 


: 35 

1 i6.ij 

12.7 

Bentils. . .. 


: 

I 204 

! 19.5 

A\ erag.. yield on legume plots . . 


: 40 

' 226 

; 

Average yield on barley plots , , , 


30 

; r6i 

! 12.3 


Aver ge increase due to nitrogen added by ! , i 

leg mes . . . . ;. lo 65 i 5.6 

_ ^ _ ^ ___ ' 


Among the new legumes lately introduced by the Bureau of Plant In¬ 
dustry of the Department of Agriculture, two are very promising: they are 
the Tangier pea and the purple vetch. The former, however, has one great 
fault: the seed is veiy difScult to produce. The other legume, the purple 
vetch, grows more rapidly in the autumn than any other legume tried : it is 
aphis resistant and so vigorous that weeds have absolutely no chance to de¬ 
velop with it. 

360 - Ashes of Hedge Clippings and Trimmings as a Source of Potash. — nus- 

SBUu, E J., in The Journal of the Board of Agriculture, VohXXl, No. S^pp. 694-695, 

I^don, 19x4. 

The writer, Director of the Rothamsted Experimental Station, 
has conducted a series of experiments to ascertain what amount of potash 
can be collected from the ashes of hedge clippings and trimmings under 
ordinary farm conditions. 

Just after the harvest and during the winter a certain amount of hedg¬ 
ing and ditching is carried out on most farms. The material thus removed 
(grass, dead and green wood) is bulky, and must be burned promptly in 
order to get rid of it. The ash of this material was analysed and found to 
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contain from 9.6 to 13 per cent of potash (KgO), on average 10.9. It 
is thus nearly as rich as kainit, which contains 12.3 per cent of potash. 

At threshing time also a large quantity of material accumulates 
which cannot be safely trodden into the dung heap because it contains 
weed seeds, and is either put onto the pastures or burnt. A large heap of 
this material was burnt and the ash was found to contain 10 to ii per cent 
of potash; at normal times it XJ^ould be worth about 40s a ton, so that 
its collection should become part of the ordinary work of the farm. One very 
important matter needs attention, namely that the combination of potash 
present in the ash is the carbonate, the most soluble of all potassium com¬ 
pounds and the one that keeps least well in a damp atmosphere. Two heaps 
of ash left out one night during which 0.09 inch of rain fell, lost half 
their potash content; thus ashes, to be of any practical use, must 
be collected at once and not be exposed to rain. If it is necessar3’ to 
leave them in the field to cool, a shelter may be readily improvised to 
protect the heap overnight. In order to save time and labour the trimmings 
should be burnt on the spot and not carried to onelargeheap. 

The cleaning out of the hedge bottoms 5delded about 5 lbs. of ash, 
while the trimmings gave about 10 to 20 lbs. (average 15) per 100 5?'ards 
of hedge. A 20-acre field with 1300 yards of hedge would therefore yield 
ash equivalent to more than cwt. of kainit. 

The further quesdon arises : is it worth whde turning a man on to 
cut and trim hedges simply for the sake of the cuttings ? To answer this 
question accoimt was kept of all the labour required to cut the hedge, to 
burn the rubbish and to collect the ash. The results were that the cost of 
the ash varied from 3 to 8^2 ^ per lb. when the rubbish was mainly grass, 
and lY^to 2 when it was more wood than grass. In another case the 
ash" cost id per lb, ; even this, however, is high and is equivalent to kainit 
at £9 105 per *con 

A further experiment was made to discover what weight of ash was 
obtained by burning waste ca\ings, etc., obtained during threshing. Thep)ro- 
duce of 13 acres gave 678 lbs. of ash, approximately 52 lbs. per acre. It 
contained 11.2 per cent of potash (K2O). In ordinary practice the amount 
of ash per acre might he less, as more of the cavings could be used for 
feeding purposes, but a certain quantity is always obtainable and should 
be carefully saved. 

361 - Nitrogen of Processed Fertilizers. — i;.vthrop, Elbert C., in The American Fcr- 
iihzcr, Vol. Xlyll, No, i, pp, 37 ” 19 . Philadelphia, January 9, 1915. 

The base goods or wet-mixed fertUizer chosen for a chemical study 
of the processed fertilizers was obtained directly from the factory. 

This fertilizer is made by the treatment of various trade wastes and re¬ 
fuse, such as hair, garbage tankage, leather scrajDS, etc., with rock phosphate 
and the requisite amount of sulphuric acid. These materials are mixed 
together in a “ den and the resulting mass is allowed to stand for sev¬ 
eral days, until it is cool enough to be conveniently handled. In the course 
of the reaction the mass reaches a temperature approximating xoo<^ C., and 
the identity of the original substances is almost or entirely lost* Under 
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these conditions it is certain that more or less hydrolysis of the proteins 
in the crude materials takes place, mth the formation of proteoses, pep¬ 
tones, polypeptides, or the simple amino-acids, the kinds and number of 
products formed necessarily depending on the proportion of the different 
proteins in the original materials, on the amount and strength of the acid, 
the length of time of the reaction and the temperature reached during the 
treatment. 

HartwEItE and PembER have recently made a study of base goods 
in order to determine the availability of the nitrogen contained in it as 
compared with that of the high-grade nitrogenous fertilizers. 

The product which they used was made from hair tankage, garbage 
tankage and roasted leather, together with rock phosphate and sulphuric 
acid. Prom their report the following figures for the analysis of the crude 
materials used in producing the fertilizer, and of the finished products, are 
taken. 

TabeE I. — Toted Nitrogen in Crude Materials and Finished Product 
{Hartwell & Pember). 

per cent 


Hair tankage ... . ..6.2S 

Roasted leather ■.6.49 

Garbage tankage ..2.87 

Base goods including the above. 1.6S 

Water-soluble nitrogen in base goods.1.28 

Water-insoluble nitrogen in base goods.0.40 


In the present investigation the total nitrogen (1.61 %), and the total 
ammonia (from 0.374 % to 0.420 % according to the method employed) 
were determined, and the nitrogen partition was studied, following the 
Van Slyke method. 

The compounds which were isolated from the base goods are tabu¬ 
lated in Table II: 

Tabee II. — Organic Compounds Isolated from Sample of Base Goods. 

Source of Compound 

Products of protein hy¬ 
drolysis by acid treat¬ 
ment of raw material. 

Plant constituent, or pro¬ 
duct of hydrolysis of 
nudeoprotein. 

Plant constituent, or pro¬ 
duct of conversion of 
nucleoprotein base. 

The concltjsions which are to be drawn from the results obtained by the 
examination of this fertilizer by means of the analytical and isolation me- 


Compound 

Arginine . 
Histidine . . 
Eysine - . . 
Ecucine, . . 
Tyrosine . 
Guanine. . . , 


Hypo:Jcantine . . 


Chemical Group 

Diamino adds or ,j 
hexone bases. 

Monoamino acids. ■ 
Purine base , . . 

Purine base . . . 
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thods are as follows ; The process by which the nitrogen of certain trade 
wastes, such as hair, leather, garbage, etc., is made more available, is recog¬ 
nised as a process of partial h^^drolysis of the complex protein contained in 
such materials, resulting in ammonia, amino acids, etc., all of which are 
more available than the original protein material. This hyclrolysi<=^ is almost 
complete, the nitrogenous compounds formed being principally the primary 
products of protein hydrolysis, together with a small amount of proteose¬ 
like compound which has not been fully decomposed. The water- 
soluble nitrogen of this fertilizer should have an availability equal to or 
greater than that of the nitrogen of dried blood or other high-grade 
fertilizers. These results are in accord with the results obtained by the 
plant method of determining availability. 

362 - The Acidity of Sphagnum and its Relation to Chalk and Mineral Salts. — 

Skene, M\cgregor {Lecturer in Vegetable Ph3’s>iology, Aberdeen XJniversily) 

0/ Botany, Vol. XXIX, No. CXIII, pp. 65-87. London, January 1915. 

While the majority of plants that are considered as calcifuge are not 
absolutely so, but are so dependeiitly upon the action of various external 
factors (for instance Castanea vesca which cannot glow on chalk unless an 
abnormally high percentage of potassium be present), some plants are con¬ 
stantly calcifuge. Of these one of the most striking examples is afforded 
by the genus Sphagnum, the members of which are rapidly killed off by 
w^ater containing calcium carbonate. 

Chalk acts in a numbei of quite distinct ways; sometimes its effect may 
be indirect, at other times it modifies the physical or chemical properties 
of the soil or acts chemically on the supply of other salts through the roots. 
Another extremely important effect of the chalk is that it alters the reac¬ 
tion of the soil, rendering it neutral or alkaline. To this is probably due 
its fatal action on SphagJnim. 

The writer reviews critically the earlier observations on Sphagnum 
and its relation to chalk and then describes his own experiments which 
prove the following facts: 

Sphagnum has the property of liberating acids from their salts; this 
property is possessed by all the parts of the plants, but especially by the 
stems, and not only by plants in the fresh state but also by plants dried for 
several hours at temperatures of over 100® C. and by those deprived of their 
cell contents. The writer has observed that several other mosses and lichens 
have the same properties as Sphagnum. The acidity of the different 
species of (that is the number of grams of hydrogen of the acid 

radicle which may be freed by lOO gms. of the plant) varies with 
the species, with the seasons of the year, with the rate of growth and 
with the salt supply. The writer's experiments confirm the view that 
species living in stations poor in foodstuffs require the highest acidities in 
order to obtain the necessary amoimts of bases. The different Sphagnum 
exhibit different degrees of sensitiveness to chalk. S, mbellmn is the most 
sensitive, S, contortum the least. The more acid species are the more 
sensitive and viceversa, but the parallelism between the two phenomena 
not perfect. 
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Sphagnum thrives in acid ■ solutions; the injurious effect of chalk and 
of alkalies in general, is due to the substitution of an alkaline for an acid 
reaction* Mineral solutions are generally physiologically harmless, but 
may be ecologically harmful, by favouring the growth of other plants, 
algae for instance, which take the overhand. Sphagnum does actually 
utilise in growth bases held absorbed by the acid compounds of the cell- 
walls. The literature quoted includes 32 works. 

363 - The Relative Water Requirement of Plants ti).— brigos, l. j. (Biophysicist) 

anc! SHANT2, H. L- (Plant physiologist, Bureau of Plant Industry) in Jottynal of 
Agricultural Research^ VoL III, No. i, pp. 1-63, -- 7 plates. Washington, D C., 
October 15, X914. 

This is a continuation of previous experiments carried out during 
igii-1913. During the last year the number of species and varieties was 
increased from 44 to 55. 

For purposes of comparison, the plants have been arranged under three 
main heads : i. Grain crops (including sorghums and millets) ; 2) other 
crops (legumes, cucurbits, crucifers, sugar-beets, cotton, potatoes and in¬ 
troduced grasses) ; 3) native plants (indigenous and acclimatised species). 
The grain crops fall naturally into two sections: those of low water require¬ 
ment — proso {Panicum millet [Chaetochloa italica), sorghum 

{Andropogon sorghum) and maize — and those of high water requirement 
— Teheat, barley, oats, rye and flax. The plants with a comparatively low 
water requirement are late maturing crops which make their best growth 
during the hottest and driest portion of the summer, whilst those of high 
water requirement mature during midsummer and make their best growth 
during the earlier cooler period of the year. 

The range in water requirement of the first group is from 261 fox 
Kursk millet to 468 for Sudan grass {Andropogon sorghum), while the 
range in the second group is from 473 for Turkey wheat {T, aestivmn) 
to 905 for flax. Representing the water requirement of proso by i, the 
water requirement of the grain crops is as follows : millet, 1.06; sorghum, 
i.xo; maize, 1.26; teosinte {Enchlcena mexicana), x.34; wheat, 1.76; bar¬ 
ley, 1.83; buckwheat, 1.98; oats, 2.04; rye, 2.34; rice, 2,42; and flax, 
3.38. In other words, flax requires more than three times as much 
water and rice more than twice as much water as proso and millet in 
producing a pound of dry matter. 

In the second group st^ar-beet ranks first, having a water require¬ 
ment almost as low as com. The potato ranks next, followed by crucifers, 
cucurbits, legumes and grasses, in order. Each of these families shows 
a wide range, though somewhat less than those of the grain group. 

Representing the water requirement of sugar-beet as i, the values for 
the ** CHher cropsexclusive of legumes are : cabbage, 1.36; Irish Cobbler 
potato, 1.39; water-melon, 1.51; cantaloupe, 1.57; turnip, 1.60; cotton, 1.63 ; 
cucumber, 1.80; wheat grass {Agropyron smithii), 1.85; rape, 1.87; squashy 
1.89; pumpkin, 2.10; and brome grass, 2.56. 


(Ed,). 


(i) See B. Jact. 1914, No. 30, 



AGRICUI.TURAI. BOTANY. — CHEMISTRY AND PHYSIOLOGY OF PLANTS 563 


The cowpea is the most efficient of the legnmes. Representing its 
water requirement by i, the other legumes are as follows: Peruvian 
alfalfa, 1.14 ; chick pea {Cicer arietimim), 1.16 ; so}' bean, 1.18. ; navy 
bean {Phaseolus vulgaris), 1.20; hairy vetch {Vida villosa), 1.21 ; sweet 
clover (MeliloUis alba), 1.35 ; Mexican bean {Phaseolus vulgaris), 1.35 ; 
horse bean {Vida faha), 1.36 ; red clover, 1.38 ; Canada field pea 
sativum), 1.38; crimson clover, 1.41; wild soy bean, 1.42; select Grimm 
alfalfa, 1.48; 5^ellow-flowered alfalfa {Medicago jalcata), 1.51 ; purple 
vetch {Vida atropurpurea), 1.64; and unselected Grimm alfalfa, 1.69. 

The native plants show a range in water requirement greater even 
than the cultivated crops. Amaranths, bufialo and gama grasses {Bulhilis 
dactyloides and Bouieloua gradlis), purslane {Portulaca oleracea), and Rus¬ 
sian thistle {Salsola pestifer), have a low water requirement and compare 
favourably with millet and sorghum, while sunflower, fetid marigold, 
{Boebera papposa), western ragweed {Ambrosia artemisiifolia) and western 
wheat grass {Agropyron smithii) have a high water requirement equal to 
that of alfalfa. 

Varieties of the same crop often differ widely in w^ater requirement. 
In the case of barley, the variety having the highest water requirement 
was 8 per cent above the lowest; oats, ii per cent; wheat, 18 per cent; 
proso, 27 per cent; maize, 31 per cent ; vetch, 35 per cent; alfalfa, 48 per 
cent; sorghum, 60 per cent; and millet, 70 per cent. This wide range 
among the varieties encourages the belief that strains may yet be secured 
which are still more efficient in the use of water than those now grown in 
dry-land regions. 

364 - On the Relation between the Concentration of the Nutrient Solution and 
the Rate of Growth of Plants in Water Culture. — Stiles, Walter, in n 
nal$ of Botany, VoL XXIX, No. CXIII, p . 89-96. January 1915. 

As a result of the researches conducted during the last fifty years on 
the effect of the concentration of the nutrient solution on the growth of 
plants, it has become clear that plants grow quite healthily in extremely 
dilute solutions, but the different writers reach different conclusions as to 
the rate of growth of plants in such solutions being as great as that when 
higher concentrations are used. 

In conducting experiments involving the use of water cultures two main 
difficulties present themselves. In the first place the develoj^nient of 
plants growing in water cultures under exactly the same conditions is very 
variable. Secondly all ions are not absorbed by the plant at the same rate; 
the result is that not only the concentrations but the relative proportion 
of the constituents of the nutrient solution are always changing. 

In order to reduce the errors arising from these sources the writer used 
seeds (rye and barley) of as pure a strain as could be obtained and renewed 
the nutrient solution every three to five days, except in some instances 
where inquiry was made into the effect of not changing the nutrient solu¬ 
tion. The solutions used were of the relative concentrations: V20* 

The composition of the strongest solution was as follows: 
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KNO3. ^ 

CaSO^. 2K.p .0.25 

MgS 04 ,7Hp. 

K:H2P04.0-25 

Naci.0.04 

Fe(N03)3. 6 HgO. 0.04 

Water.1000 cc 


With frequent changing of the nutrient solution, the dry weight of 
the barley plants varied from 0.669 0*5^7 the most concentrated 

nutrient solutions and from 0.486 to 0.456 in the V20 solution, while with 
infrequent changing the dry w^eight of the plants varied from 0.442 gm. 
in the most concentrated solution to 0.266 in the V20 solution. 

The above results show that if the nutrient solutions in water cultures 
are changed frequently, so as to maintain more nearly a constant compo¬ 
sition of the solution, the concentration of the solution may vary consi¬ 
derably without producing much efiect on the rate of the cultures. Below^ 
a certain concentration, however, there seems to be an indication that the 
rate of growth becomes less. When, on the other hand, the nutrient solu¬ 
tions remain unchanged a marked d^ression of the rate of growth occurs. 
It might be caused by the harmful effect of excreta from the plant, or more 
probably by the absorption of different ions at different rates, which would 
result after a time in an alteration in the relative proportions of the differ¬ 
ent substances in the solution. In the case of very weak solutions, a 
starvation effect owing to exhaustion of some partictdar salt or ion might 
result. 

The writer confirms the observation that with decreasing concentra¬ 
tion of the solution the growth of the shoot is affected much more than that 
of the root; it is also more affected when the culture-solutions are not 
changed frequently. 

Camfron calculated that the soil solution contains about 28 parts 
of potash (KgO) and about 7 parts of phosphoric acid (P2O5) per million* 
Thus the vreakest solution used by the w^riter w^as of the same strength 
in regard to potash and phosphate as that of the soil solution, and although 
the plants growm in this dilutest solution produced somewhat less dry 
matter than those in higher strengths, the difference w^as not great and 
the plants were perfectly healthy. 

It may thus be concluded that the concentration of the soil solution, 
low as it is, is yet high enough to produce healthy plants. 

365 - Infiuenee of Fluorine on Vegetation. — gauher, armand, in Comptes Rendus 

hdbd&fmdaifes de$ SSances dc VAcadimu des Sciences, VoL 160, No. 6, pp. 194-195. 

FaHs, Fetwn^Kry 8, 1915, 

For ^me years past the writer, in collaboration with P. Clausmann, 
has been aagaged on the estimation of fluorine and the determination of 
its functKm in Jiving organisms. He has already shown that fluorine exists 
in them in two forms, but always' accompanied by phosphorus. In one 
(that destined to be excreted), fluorine and phosphorus are combined al- 
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most in the same proportions ,as in apatite; in this form it acctnnulates in 
the epidermis, in hairs, nails, tooth-enamel, etc. The other form is that 
in which fluorine is found in all the cells having intense life (glands, 
muscles, nervous tissue, etc.); in these, fluorine is, means of the 
organic matter, combined with phosphorus in the proportion of one four- 
hundredth part and sometimes less. The constanc}^ of its presence in 
cells possessing intense life shows that it must play an important part 
in their function. 

In order to study the influence of fluorine on plants, the writer 
and his collaborator commenced in 1913 numerous field experiments 
with entirely artificial soils almost completely wanting in fluorine, using 
as controls the same soils with added fluorine, and common soil. They 
thus observed that fluorine in some rare cases exerts an inhibit!ve 
action, but that in most cases it renders vegetation, flowering and the pro¬ 
duction of seeds more active. With certain species of Sinapis a much more 
rapid and greater development of the plant was obtained in soil 
containing fluorine than in the same soil free from it; in the formei 
cases the production of seed was nine times greater than in the latter. 
Other plants benefiting by the presence of fluorine are: Eschscholtziaf 
hemp, cabbage, vipers-bugloss {Echium). For wheat, rye, oats, corn¬ 
flower {Centmirea cyanus), and cress, the action of fluorine is doubtful 
and occasionally injurious, at least under experimental conditions. 

366 - The Oxidases in Healthy and Curly Dwarf Potatoes. — bunzei,, h. h. (Che¬ 
mical Biologist, Plant Physiological and Fermentation Investigations, Bureau of Plant 
Industry) in Jmmial of Agricultural Research^ Vol. II, No. 5, pp. 373-403. Washington, 
D. C., August 1914. 

The oxidase activity of the foliage of normally developing potato 
plants is greatest in the early stages of development, but falls off with the 
growth of the plant and rises again when growth ceases. Plants infected 
with the curly dwarf disease ('"curly top”, or BlattroUkrankheit) show a 
greater oxidase activity than healthy ones of the same age, in the juice 
of both their tubers and their foliage. 

Assuming that the intensity of the oxidation processes in the cells 
depends upon the concentration of the various oxidases present, the 
diseased plants would appear to be in a condition corresponding to 
" fever ” in animals. These results agree in their general nature with those 
of Bunzel on curly-top of sugar-beets and of Doby on leaf-roll of po¬ 
tatoes. In all these cases an increase of oxidases and a general retardation 
of growth are found. 

The physiologically more active parts of the plants, such as the leaves, 
furnish juices with greater oxidase activity than the obviously less active 
portions such as the stems. There is therefore reason to believe that the 
rate of respiration is affected by the quantity of oxidases present and that 
the dwarfed potato plants have a higher rate of respiration than healthy 
plants. Experiments are being planned to determine this. 
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367 - The CJhanges in Composition of Peel and Pulp of Ripening Bananas. — 

Gore, H. C. (Chemist in Charge, Fruit and Vegetable Utilisation laboratory, Bureau 
of Chemistry) in Journal of Agncultural Research, Vol. Ill, No. 3, pp. 1S7-205, 
Washington, D. C., December 1914. 

Four series of experiments were made. In two, bunches of green baiia> 
nas were ripened in a large respiration calorimeter designed for experi¬ 
ments with man. In the third and fourth experiments studies were made 
in a specially' designed ripening chamber, of the uniformity of ripening in 
different bunches and of the rate of starch hydrolysis during ripening in 
relation to changes in the rate of respiration. Green bananas w'-ere obtained 
from commercial shipments just received from the West Indies. 

The most conspicuous change during the ripening process is the long 
recognised conversion of starch into sugars, w-hich is most rapid while the 
fruits are turning from green to yellow. During this period the rate of 
respiration increases manyfold, becoming greatest at the time when the 
rate of starch hydrolysis is most rapid. Starch hydrolysis then gradually 
slackens, later ceasing altogether. The rate of respiration also decreases, 
but still remains far more active than in the green fruit. 

Important changes in the moisture content occur. The peel loses 
water while the pulp steadily gains. The respiratory quotient and thermal 
quotient indicate that the carbon dioxide evolved on normal ripening is 
due solely to the complete combustion of carbohydrates. The water 
formed in respiration can therefore be calculated from the quantity of 
carbon dioxide evolved. Some of this water is absorbed by the pulp during 
the hydrolysis of the starch, and when the fruit becomes over-ripe there 
is an excess of water produced over that required for hydrotysis. The 
development of the sugar content of the pulp raises the osmotic pres¬ 
sure. which probably accounts for the transference of water from the 
skin to the pulp. 

The quantities of ash, protein, and ether extract underw^ent but slight 
changes during the ripening of the benanas. There was a marked decrease 
of pentosans in the pulp, but little change in the peel. 


368 - Electrical Injuries to Trees (i).-—S tone, George E., in Massachusetts Agricul¬ 
tural Experiment Sraiton Bulletin No. 156, pp. 19 -f- 14 figs, -f 5 plates. Amherst. 
Mass., October 1914. 

Besides the matter contained in a previous btilletin on electrical 
injury^ to trees issued by this Station, the present bulletin contains the 
results of new obsenj^ations. 

Both alternating and direct currents are used and they produce dif¬ 
ferent physiological eSects on plant life; the former seem less injurious than 
the latter, and when either is used at a certalin amperage it acts as a stimulus 
to the plant, and growth and development are accelerated. The opti¬ 
mum current is about 0:3 milliamperes; beyond this, retardation of the 
plant activities is produced and at a certain point the maximum is reached 

{Ed. 


(I), See also B. June 1911, No, 1788. 
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which causes death. The maxitnum current necessar^^ to kill a plant is 
very variable. 

The direct current has a less stimulating ejSect than the alternating 
one and, on account of its electrolysing effect, is capable of causing more 
injury to vegetable life than the alternating current. Some facts would 
seem" to show that trees may be killed by this action by a direct current of 
insufficient intensit}^ to burn them. 

^lost of the injury to trees from trolley or electric-light currents si 
local: i. e,, the injury takes place at or near the point of contact of the wire 
with the tree. This injury is done in wet weather when the tree is covered 
by a film of water, which provides favourable conditions for leakage. In a 
large number of tests, the writer never found any leakage during fair 
weather. 

The electrical resistance shown by trees varies considerably with the 
surrounding temperature and is therefore different at the east, south, 
w^est and north sides of the trees. 

With a length of lo feet and diameter 2 feet, and electrodes 10 ft. 
apart, the lowest electrical resistance obtained from the maple {Acer sac- 
chamm Marsh) was 14000 ohms, and the highest 33000 ohms; those 
obtained from the ^\m{Ulnms americana L.) were 6 300 and 29 400 respect¬ 
ively. These resistances are relatively low, as in cold weather they 
often exceed 100 000 ohms. The lower resistance in all cases corresponds 
to periods of high temperatures and the highest to periods of the lowest 
temperatures. The resistance given by small tree trunks and woody 
stems, even for small distances, is quite large. About 4 feet of a young 
pear tree, including the root system, gave a resistance of about 300 000 
ohms, and the resistance given by a tobacco plant, in which the distance 
between the electrodes was only 14 inches, was much higher (no 000 to 
165 000 ohms) than that shown by most trees at corresponding tem¬ 
peratures. 

There is considerable difference in the electrical resistance of various 
trees, as well as of their different tissues; generally it is least in the cambium, 
that is in the tissue containing living cells; it is greater in thesapwood, and 
probably greatest in the heartwood. The outer bark seems to offer the 
most resistance, especially when dry. It is, however, not unlikely that the 
resistance of the various tissues may vary in some species. 

The electrical resistance of trees is so high that it is doubtful whether 
injury ever occurs to them from contact with low or even high tension wires 
except that produced by grounding wffien the bark is moist. Any escap¬ 
ing current from transmission lines that can be transmitted even through 
the least resistant tissues is likely to be insignificant. The high electrical 
resistance of trees in general is a protection also in case of lightning strokes. 
In a much greater number of cases than is realized, trees are struck, during 
storms, not in the usual way but b3^ earth discharges; as a rule one 
of the trunk and one or more of the Hmbs are affected and sometimes killed. 

The writer has never observed any authentic case in which an altern¬ 
ating or a direct current caused the death of a tree, but cases are know fti 
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wHch death resulted by the “ reversed polarity that is when, on electric 
railroad systems, the rail was positive and the overhead wire was negative. 

The burned areas are greater about the positive electrode than about 
the negative one, and in the case of reversed polarity the opportunity for 
extensive burning is much greater. The burning is caused by the intense 
heating of the film of water and water-soaked bark, which destroys the 
underlying living tissues. 

369 - Report on the Selection of Barley at SvaiSf from 1911 to 1914 . — tedtn, 

Hans, in Svenges Vtsddesfdmiings Tidsktifif Year XXIV, Part 6, pp. 339-366 

(Stimmary in German, pp. 367-371}. Svalof, 1914. 

At Svalof during the four years 1911-14, 51 different hinds of two- 
rowed barleys were subjected to comparative tests. With the exception 
of five, these varieties were produced at Svalof in pedigree cultures. 
Twenty-one of them w^ere gradually eliminated. One fXo. 0125 of the 
genealogical register), produced by a local breed from Scania, gave an 
average yield over eight years of 178 lbs. of grain per acre more than the 
well-known Svalof Prinzessin, and beat it also in size of grain, resistance 
to lodging and earliness; it had, however, to be eliminated for the 
defective shape of the grain and for a suspected tendency to have empty 
spaces in the ear (owing to abortion of the spikelets). 

Some of the most promising selections of 1914 are the following: 

No. 0412, which belongs to the S type (rachilla with woolly hairs, and 
flowering gloom with the inner pair of veins toothed), was obtained from a 
mixed sample of common Chevalier barley. It gave an average yield, in 
the three y^ears 1911, 1913,1914 {1912 is not considered, because the expe¬ 
riment plots failed that year) of 1.8 per cent weight ot seed more than Prin¬ 
zessin, and an average for eight years of 3.9 per cent more than the latter; 
it is superior also for size of grain, bushel-w^eight, earliness, and strength 
of straw; but it is inferior to Svalof Golden for productiveness;* for its 
general characters it is not suitable as a substitute for Svalof Golden, 
but for Prinzessin. 

No. 0157 is an a ty-pe obtained from another mixed sample of common 
Chevalier barley: for its general characters it is adapted to the conditions 
of soil and climate that suit Prinzessin. 

No, 0166 and 0169 are both a types, obtained, one from a mixed 
sample of barley from France, the other from a similar sample from 
Scania. The grain of No, 0169 has an extremely thin tegument, but it 
will probably have to be discarded on account of the elongated shape 
of the grain and consequent low bushel-weight. Both these barleys have 
given good ydelds. Probably they are not authentic old local varieties, 
but mixed forms of Prentice, an originally English variety to which 
Prinzessin in part owes its origin. 

For selection, the separation of forms (from old local types or mix¬ 
tures) was supplemented by artificial hybridisation. Two mixed strains 
from Scania have been dealt with and three more are now being treated. 
The treatment is as follows: The seeds of any number, not inferior to roo, 
of different plants are sown the first year in, a plot called the general plot 
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(Gesammtparzelle). The seeds are put in, one by one, with a marker two 
inches apart, in rows 6 inches apart. Every row of this plot corresponds to 
a “ biotj’peor “ pure lineor “pedigreeIn the succeeding two or three 
years the seed obtained from each row is sown, with a marker, in separate 
plots called “check plots ”, which measure 5 ft. x 10 ft. The plants are 
pulled up wdth their roots, and those from the two outside rows of the 
2Dlot are kept apart from the others, which constitute the “normal plants 
Ever}" year some of these normal plants perfectly free from injuiy are used 
to determine the average weight of the plant: others are used to determine 
the percentage of seed. The selection is based on the numerical data thus 
obtained, as well as upon the shape and size of the grain, on the corruga¬ 
tions of the seed integument, on the bush el-weight, and on the observa¬ 
tions made during the period of vegetation as to the time of ripening, on 
the strength of the haulm, etc. Thus the number of lines is alw'ays dimi¬ 
nished ; in 1914 it was reduced for one of the above barleys to 18, and for 
the other to 43. 

The above-mentioned crosses were made in 1908. For them a greater 
number of characters is recorded, namely: time of ripening, rigidity of 
straw, aptitude of the ears for issuing from the last leaf-sheath, inclination 
and density of ears, hairiness of rachilla, presence of teeth on the veins 
of the flowering glume, colour of seed before ripening, etc. All these charac¬ 
ters appear well individualised as regards heredity and separate and com¬ 
bine independently of each other, as was already known for some of them. 
For several of these constants the writer obtained combinations which 
were transmitted unchanged. 

By means of the cross Svalof Chevalier II X Svalof Golden it was 
sought to give the latter the greater size of grain possessed by Chevalier, 
an increase in the yield of grain and straw and a better conformation of 
the seed envelopes. Of this cross three numbers or lines were sown in the 
Fg (1910) generation. One of these was followed by reproducing in 1911 
one hundred plants of it on different plots; of those of the F3 generation 
which showed constant hairiness of the rachilla, 32 were sown in 1912 (F4 
generation) on check-plots from which 109 F4 pedigrees were obtained. 
Eight of the controls were reproduced in 1913 (F^ generation) and of these 
7 discarded and one passed to the test on a large scale in 1914. This affords 
a very fine example of a descendent of a cross which is superior to the 
parent forms in the characters inherited from them : it surpasses them 
in late ripening and in the more erect ears. Of the 109 F4 pedigrees of 1912, 
96 in which the rachiUa was constant were reproduced in 1913 on check 
plots; 16 of them were sown again in 1914 (F^ generation) and X2 of these 
were also multiplied in order to get seed for the large-scale tests. Most of 
the descendants proved constant in the field. 

The same method was applied to the crosses Prinzessin X Chevahex 
II, Golden X Hannchen, and Primus X Chevalier II. 

Since 1911, a mass or promiscuous sowing ha.^ been carried out every 
year for each hybrid. After some years (one may say 7 or 8) the greater 
portion of their sub-forms have become constant ,* in other words the 
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crosses have been transformed into populations of biotypes, which for 
the most part are constant. It is proposed further on to subject these popu¬ 
lations to the separation of forms as is done with the old mixed strains. 

Of the four-rowed barleys, 25 diflEerent varieties were submitted to 
tests on a large scale during the four years. Ten of these were gradually 
discarded. The selection of four-rowed barleys has been chiefly directed 
to the separation of forms in the old local races of Scania. 

Both in the pedigree culture (that is in the first generation offspring 
of a plant) and in the large-scale or preparatory cultural tests, the parent 
strains or the parents are alwaj's tried alongside of the offspring of the 
various generations. 

370 - A More Accurate Method of Comparing First Generation Maize Hybrids 
with their Parents. — Collins, G. N., in journal of Agricultural Research, Vol. Ill, 
No. I, pp. S5-91. Washington, D. C., October 1914. 

So large a proportion of first-generation maize hybrids have been found 
to give increased ^delds and the increase is frequently of such magnitude 
that the utilisation of this factor of productiveness becomes a practical 
question. It is therefore highly desirable to understand the reasons why 
some crosses give favourable results and others give little or no increase 
over the yield of the parents. 

In making a comparison between a hybrid and its parents it is difficult 
to obtain seed that truly represents the parents, since emdronment has 
a direct effect on the yielding power. Differences also occur between the 
individual plants that produce the hybrid seed and those producing the 
pure seed which is to represent the parental varieties. These differences may 
be eliminated by averaging large numbers of plants, but this method ob¬ 
scures the point under investigation. The sources of inaccuracy due to 
cross-pollination may be avoided in the following method. Two plants of 
each variety are selected, thus, A^, Ag, and Bg. Hand pollinations are 
made as follows : x Ag, xAg x Bp x Bg and Bg x The result 

is two hybrid ears and one cross-pollinated pure ear of each variety. 
Thus, by making two h^^brids involving all the plants used in producing 
the pure seed ears, individual differences that affect the yielding power 
of the ptire seed ears are similarly represented in the hybrids. 

To secure the most accurate comparison of the yield of the four ears, 
one seed from each of the ears was planted in each hill. At harvest the 
seed from each plant was weighed and recorded separately, all hills that 
lacked one or more plants being excluded. The mean yield of the four 
kinds in each hill was determined, and the yield of each of the four plants 
was stated as a percentage of this mean. ‘ 

This method was applied to a cross between Egyptian, a white sweet 
corn, and Voorhee's Red, a sweet variety with red aleurone, with the follow¬ 
ing results: 
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Variety 


Egyptian . . 
Voorhees’ Red 
Hybrid i. 
H5-brid 2. . , 


iieia 


per cent 

112.8 + 4.6 
55.6 + 4-0 
S9.0 ±3.1 
142.S + 4.3 


Hagiit 


pet cent 

II 1.3 2: 

84.0 + 0.9 
100,0 4 1.2 
103.6 ± I.I 


Thus the mean yield of the hybrids is 31.7 +_ 4,5 per cent higher than 
the mean of the parents, and this increase is ascribed to the effects of cross¬ 
ing. A striking feature of the result is the difference between the two h}’- 
brid ears, which amounts to 53.8 jr 6.7 per cent. 

This experiment is also a test of the method of comparison b3^ indivi¬ 
dual hills. When the 3deld of each plant was compared with the average 
of all the plants of the same kind, the coefficient of variability was 5-42 
0.17, and when it was compared with the mean yield of the hill 
in which the plant grew the coefficient of variability was 5.05 0,13, 

thus showdng a slight gain in accuracy, notwithstanding the exceptional 
uniformity* of the soil on which the experiment was carjried out. 

371 - Albinism in Maize: A Genetic and Cytologieal Study. — Miles, E. c. (u. s. 
Department of Agriculture} in Journal of Genetics, Vol. IV, No. 3, pp. 193-214 -r 2 
plates. Cambridge, England, February 3, 1915. 

Experiments on albinism in maize were begun at the Nebraska Agri¬ 
cultural Experiment Station in 1912. 

Crosses were made between green, yellowdsh-white, green-striped, 
golden (a variety green in the seedling stage but later turning yellowish) 
and Zea japonica (striped). 

*From the study of the various categories it appears that in all cases, 
with the possible exception of the striped leaves of Z&a japonica, the sev¬ 
eral degrees of albinism in maize leaves behave as simple recessives, the first 
generation of a cross with ordinary* green races giving fully green plants, 
and the second generation segregating in the ratio of three green plants 
to one plant of the particular tj^pe used in the parent cross. 

A definite relation has been pointed out between a pure white type 
of make plant and a yellowish-white type, the results indicating that the 
presence of at least two factors is necessary for the development of nor¬ 
mal green in the leaves of make. In the absence of one of these factors the 
plant is pure white and soon dies, while in the absence of the other factor 
the plant is at first yellowish-White, but is capable of developing into a 
greenish condition and sometimes becomes a pure green plant. Appar¬ 
ently there is some genetic factor (or factors) which is concerned in the 
development of chlorophyll, and, since the Fi generation between green- 
striped and golden plants is always green, the factor which is lacking in 
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one parent may be present in the other. Histological examination of the 
leaves showed the entire absence of plastids from pure white plants. In 
the yeUowish-white plants which later ma}^ become green, plastids are 
present from the first, though few in number, and gradually increase in 
number and size as the leaf turns green. 

372 - Wheat Improvement in Australia. — av’msjB, p. b., in DepaHmmi of Agn- 

culture, Nm South WcUes, Science Bulletin^ No. ii, pp. i3;i, Sydney, October 1914. 

I. Discussion of the frobeems invoeved, and some of the rbsuets 
OBTAINED. — The result of the interstate conference of 1890 w^hich 
called to deal with the question of combating rust, and at which the agri* 
cultural Departments of aU the States were represented, was to give an 
impetus to the systematic study of the wheat plant with the special object 
of improving the grain itself and the methods of soil treatment and crop 
production. 

Before this concerted official action there had been a great deal of 
good work done by private individuals, among whom Hr. Wm. Farrer (i) 
stood foremost: 

The specific points to which attention has been more particularly 
directed in the production of ithproved types of wheat have been the 
following. 

1. Immunity' against rust and other diseases. 

2. ProKficnhss. 

3. Drought resistance. 

4. Improvement of milling qualities. 

5. Creation of wheats fox hay. 

6. Creation of wheats for different districts. 

I. Rust resistance, — The characters which confer rust-resistance 
locally are by no means identical with those which are required in other 
countries. 

The disease itsdf exhibits certain characteristics w^hich diSerentiate 
it from European or American rusts. Of the three kinds of msts which attack 
the wheat plant, namdy Puccinia graminis or black rust, P. dispersa 
or brown rust, and P. gkmarum or yellow rust, the only one that is de¬ 
structive in Australia is P. gmminis ; the second does not occur in Aus¬ 
tralia and the third does little or no damage. 

A great deal of work in the direction of selecting and testing rust- 
r^istant varieties has been done at the Hawkesbuiy Agricultural College 

Sydney. Though this is not a wheat-growing district, it is very 
stth|6d: to mst and was on this account chosen by Mr. Farrer as the most 
stiitabie place for testing his rust-resistant crosses. Of these, Warren and 
Them pmved the most resistant. Other Farrer wheats, such as Florence, 
FirtianJk and Btm3dp, are also successful on account of their maturing 
was grown suecesfuUy for several years, but it ultimately lost 
its inst-nrastag properties. 


(i) See also B, Feb. igiSj No, 164. 
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2. Pyolificness, — The ^deld of wheat in Australia never reaches the 
maxima that it attains in Europe. The highest individual 3deld of which 
the writer can find any record as being obtained from a reasonable area, 
is one of 43 bushels. The highest average 5delds were in Tasmania, 25 
bushels per acre in 1912-13, where, however, the area under wheat is 
very small; the average ^deld for any State rarely exceeds 14 bushels. 
The question of prolificness is closdy bound up with that of drought- 
resistance. Mr. H. Pye, the Principafof Bookie Agricultural College, sum¬ 
marises the characters which make for prolificness in a wheat under 
Australian conditions, as follows: Weh developed root system; strong 
tillering or stooling property; long ears; dense or close ears or an 
increased number of spikelets per ear ; increased number of fertile florets 
per row of spikelets; large and heavy grain. Wheats with these cha¬ 
racters are the most likely to withstand droughty conditions. 

3. Drought resistance, — A good example of what may be achieved 
in the cialtivation of wheat in dry areas with suitable varieties is afiorded 
by Mr. Me Alpine's experiments at Mallee in. 1900. 

The total rainfall for the year was 13.24 inches, of which only 7.38 
in. fell during the growing period (April-October). The average yield for 
the district was about 5 bushels. The average from the experiment i)lots, 
one acre each,, was 18 bu, per acre. The wheats that 5rielded best were 
Queen’s Jubilee Outpost and Improved AEora Spring; these all gave over 
20 bushels. 

4. Milling quality, — The Australian miller produces practically only 
one grade of flour, a straight grade, and blending, as understood in other 
cotmtxies, is unknown. The most striking successes in the production of 
wheats of high miffing excellence are due to Mr. Fariier. Many of his 
most popular wheats, such as Federation, were crosses between local weak- 
flour favourites and strong-flour wheats of the Fife family. The Farter 
wheats are all distinguished as good miffing wheats, and in addition he has 
created new t3rpes of' specially high flour-strength, principally by admixture 
of Fife and Indian blood. This t3rpe, represented by wheats Iffie Bobs and 
Comeback, and still more Cedar, 3delds flours equal in strength to any oh 
the market. This season some samples of Cedar have gone up to 67% lb. 

"btrsheh It is also remarkably rich in gluten, averaging about 15 % per 
oent dry gluten. 

. II. IMEROVEMENir OF WhEACTS XN THE PIFEERENT STATES OF THE 
Co 3 moHWEALTH. New South Wales — At Cowra at present more attention 
is paid to solution from existing crosses than to the creation of new ones. 

Among the drought-retistant wheats. Sunset is considered as the most 
promising. It is a cross between a sport from Blount’s Eambri^ and a 
cross between White Fife and Summer Club. It is one of the earii^ 
ripening kinds :and amongst the most prolific in dry ditricts. k 

Thr^ new wheats have been disrtribtried in 1914- Bomen, htmib«e- 
sistant; Canberra, early, prolific and yielding a high percentage of excellmt 
flour, but weak in the straw; Hardoo, smut-resistant. 

Victoria, — Systematic work in the improvement of 
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lection combined with cross-breeding is carried out at the Government 
Experiment Farms and Stations. At Bookie the following wheats have 
been produced: Improved Steinwedel, drought-resistant, prolific and with 
the merit of holding its grains well; Warden, which was specially se¬ 
lected for its hay-producing qualities and is still the most popular hay 
wheat in Victoria ’ College Purple and Wallace, the latter being specially 
suited for cooler districts; Commonwealth; Currawa, a high yielder; 
Major; Yandilla X Red Bordeaux; Maira. 

The work of selection and cross-breeding forms the principal feature of 
the experiment stations at Werribee (Central Research Farm), Rutherglen 
Experiment Station, and Longrenong Agricultural College. The plan adopt¬ 
ed is the *'centgener'* test plot system (i). Comparison was made last sea¬ 
son of the yields of twenty standard varieties from plots sown with seed 
subjected to this method of selection with >delds from the same varieties 
un^ected, and the former was found to be greater by 3 ^2 to 13 bushels, 
and it is anticipated that the adoption of this system will make it possible 
to increase the prolificness of the standard varieties by at least 20 to 
25 per cent. At Rutherglen some cross-breds have been produced which 
give yields as high as 45 % bushels to, the acre. 

Two new varieties of particular promise have been obtained by crossing 
Fedieration with Indian F (a beardless, compact, early-maturing type 
obtained from Fusa). A large number of crosses have been made between 
standard Australian varieties with Manitoba and with Russian hard red 
wheats. 

South Australia, — South Australia was the first of the States to un¬ 
dertake the systematic improvement of wheat. The fibrst grain that was 
selected was Ward’s Rust-proof or Ward’s Prolific; it is rust-resistant and 
highly prolific and is the parent of all the principal varieties that made 
wheat growing profitable in Sorith Australia. Among these some of the 
best known are Marshall’s Ko. 3, Marshall’s Prolific, Silver Eling, Majestic: 
all of them are due to Mr. Rickard Marshaue and are highly popular. 
Yandilla Xing is another one of his productions; it is a cross between 
Yandilla (Fairer) and Silver Xing (Marshall); Mr. I:ngI/IS and Mr. Leak 
' sheeted two rust-resistant varieties that are still widelj’^ grown. 

The activity of the South Australian Department of Agriculture is 
represented especially by the work of Professor A. J. Perxins, who bases 
Ms method on the assumption that selection to be effective must be conti- 
nnous'and uninteErupted. From the “ selection plots” the best ears are 
and are nsed for the following season’s selection plot and so on. 
Some bf riie wheats have been sdected in this manner since 1904. In 
the picked ears are sown in rows 24 inches apart) each 
diMAed in bne link apart. Each ear is maintained separate 
nn^r a number bnletter, so that there are always several strains of the same 
; which are discarded in the course if time of they do not 
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come tip to expectations. In the same way all the the wheats are strictly 
pedigreed and can he traced back. In picking out the best ears attention 
is paid to the usual points: The plants must be thoroughly satisfactory, well 
grown; the size and conformation of the ears; the absence of empty slidls; 
the number of spikelets ; the number and size of the grains, wdiich are al- 
w^ays hand-graded before sowing. After picking the best heads for the 
next year’s selection plot, the remaining plants are stripped, and the 
grain goes into the seed plots extending over half an acre to 2 or 3 acres. 
In the following year these seed plots supply the farm seed and in the year 
after that the seed is available to outsiders. By these mean^ the seed 
supply is constantly being renewed by recent selections. 

Western Mistralia. — Among the best cross-bred wheats obtained 
by Mr. G. F. BERTHOUi;» and which are still popular in Western Australia 
the best known are: 

Alpha and Crossbred No. 73, early wheats especially adapted to the drier 
districts; Zealand, essentially a hay wheat; Lott's or Gregson’s and 
Penny’s, each originated from a single ear and very prolific. Le Hu¬ 
guenot is particularly valuable as a hay-w^heat; it is beardless, and ori¬ 
ginated from a single plant. 

j\Ii. CoKRELL has also been successful in fixing a number of promising 
varieties from single plants apparently produced by natural cross-ferti¬ 
lization. 

Mr. Grassy aimed at creating early-maturing varieties possessing 
stifi strawy and hay w^heats. In this latter respect very promising results 
have been obtained by using Huguenot as a parent. He has placed at the 
disposal of the Education Department the produce of his own experimental 
plots in order to promote the study of wheat growing in schools. In con¬ 
junction with Mr. E. A. Mann he has studied the efiect of manuring on the 
milling quality of wheat. The results obtained would seem to indicate 
that the addition of potash, and in a lesser degree, of lime, to the crop 
increases both the gluten content and also the water-absorbing power of 
the flonr obtained.. 

QueemlanL-^-tht Agricultural College at Gatton and the State Farms 
at Hermitage and Giudie are all engaged in wheat culture. In all 
the wheat-growing districts of Queensland farmer’s, experiment plots, have 
been established. Thus Queensland, though not a wheat State, has not 
heglected to provide for the improvement of this cereal. 

373 - The Use of Seed-Potatoes from Light Soils for Richer and Heavier Soils* 

ScHjffimBwiND, in L(ni%dmrfsc]uifUich0 Wochenschrifi jw dU I'toviM Sachsen, Year X 7 , 
No. 3, pp. i 8‘I9* Halle, January iC, 1915: 

In order to ascertain the increase in jrield which could be obtained 
by planting good and heavy soils with seed-potatoes from sandy land* 
some varieties whi^ had been grown bn the loes^-loam soil of the I^auch- 
stadt Experiment Station Were planted in the, sandy soil of the 
bars Ex^riment Farm; sebd |)otatoes from this crop were returned t6 
Lauchstadt Station and th^ tested in co^ipaiison witji y|p* 
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In the years 1910 and 1912, the increased yield per acre due to the 
change of seed-potatoes amounted to 4 000 to 4150 lbs. of potatoes, or 
570 to 855 lbs. of starch. In 1913, in the case of one variety the increase 
was 2000 lbs., or 505 lbs. of starch, and with another 7100 lbs. of tubers, 
or 1500 lbs. of starch. 

As the %ures show, the seed-potatoes that were taken back from the 
sandy, soil produced considerably heavier crops than those which had 
been grown on the heavier land at the Laachstiidt Station itself. 

374 - The Classification of Common Millet (Paaicum /u/V/acew/n). ~-Sirio> 
SOFF, M., in Selskoie Khosiaisivo i Liesovodstvo, Vol. CCXEVI, pp. 546-573. Petrograd, 
December 1914. 

Although millet has been cultivated since ancient times, it has been the 
subject of very little careful study. In Russia, where it occupies about 
3 per cent of the total area of arable land, it is only recently, with the pro¬ 
gress and perfectioning of plant breeding, that its extensive study has 
been commenced on a scientific basis. 


Classificaiion of Panimn miliaceum. 

Group I: effusum, ’with, loose panicle. 


Variety 

Cclour of 

Variety 

Colour of giain 

I. coccUmm 

red 

8. submereiim 

grey 

2. suhcoccineum 


9. lukohmi 

yellow 

3. aummi 

bronze 

10 siibluieohtm 


4. fkvum 

cream 

11, subauu’um 

bronze 

5. subflavum 

» 

12. fukastnim 

grtenish-yellow 

6 . candidmi 

w'hite 

13, sublactim 

orangc-red 

7. dncrcwn 

grey 

14, hadiim 

light auburn 


Group II: mdans, with drooping panicle. 


15, Bun^iiiineum (a) * 

red 

23. victoriac 

with yellow sides 

16. 4 (b) 


24. atmastaneim (Btln) 

dark auburn 

17, subsanguimum (a) 


25. ptscum 

grey 

18. . (b) 

> 

26. subgriseum 

» 

19, mmm (a) 

cream 

27. luieim 

yellow 

ao. * (b) 


} 38. subluf€um 

» 

SI. subaurium 

5 

1 29. iaty.x 

bioiize 


23 > alburn white 

* Gmins of varieties re larger than those of [b). 


30. doGicum 

31. subdackmi 
32 dmsum 


Group III.: cmpadum, with compact panicle. 

red 33. rubellum , cream 

» I 34, akfeldi bronze 

yellow 35. dsJmmmmis grey 
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Vaneiies studied by Koernicke, Batalins and Saeaxine. 


36. Group 

I 

vai. nigrum ^Kcke) 

black 

37. » 

I 

» submgrum (Kcke) 


38. « 

II 

» atmm (Kcke) 

I) 

39 

II 

» leptodermmn (Btlu) 

white 

40. 

II 

» sublepiodermum (Sbn) 


41 

II 

» ocliroleiicum (Btlnj 

grey-yeliow 

42 >1 

III 

» metzgeri (Kcke) 

grey 


The writer's studies were undertaken on the experimental field at 
Temir (Caucasus) on 8o plots of about lo sq. yards each. Some interesting 
observations were made on the fertilisation of the plant. The process is 
effected in 27 minutes, of which about 19 minutes are required for the open¬ 
ing of the pales and the extrusion of the stamens; during the remaining 
8 minutes the style exhibits its maximum tension, with the result that the 
stigma is directed towards the stamens. As the stigma is about to reach 
the stamens, the anthers dehisce and pollination occurs. After fertilisa¬ 
tion the turgescence of the tissues diminishes, and after 5 minutes the flower 
closes. Fertilisation occurs most vigorously between ii a.m. and noon 
on sunny days, and it is quite a normal occurrence for 40 to 55 flowers to 
be fertilised in 3 or 4 nainutes. During cloudy and rainy weather fer¬ 
tilisation is delayed and requires a longer period. 

A study of the structure and fertilisation shows that self-fertilisation 
is the rule in millet and that cross-fertilisation, if it is possible at all, only 
takes place in the case of an unusual combination in the structure of the 
upper and lower flowers of the same spikelet. 

With regard to the characters of millet, the form and colour of the 
panicle and the colour of the integument of the grain constitute a sound basis 
for classification. Since most varieties of millet have either pale yellow 
or violet coloured panicles, the prefix “ sub ” in the classification is used 
to designate varieties which differ only in the violet pigmentation of the 
panicle, the colour of the grain remaining the same. 

375 - The Effect of Ferrous Sulphate on the Yield of Potatoes.—- edwardes-ker, 
D. K., bx The Journal of the South-Eastern AgrmtUural College, Wye, Kmi, No. 22 
PP* 353-358. I,ondon, a»d Ashford, 

As the result of experiments carried out in both garden and field dur¬ 
ing the year 1912, it was found in each case that the application of ferrous 
sulphate as a top-dressing to a potato crop at the rate of % cwt. per acre 
led to no measurable increase in the crop and to no appreciable change 
in the quality of the tubers obtained. These results, which are in direct 
contradiction to those obtained by other investigators, were ascribed to 
the unusually large percentage of lime in the experimental soils; the experi¬ 
ments were therefore repeated in 1913 on a soil poor in lime. Two areas, 
each of which was made up of eight ^40 acre plots, were set out in a pot$.to 
field ; in each area four of the plots were used as controls while the other 
four received dressings of ferrous sulphate at the rate of mm 
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in the one case and i cwt. per acre in the other, 
as follows : 

The resulting crops were 


, Dressings of ferrous sulphate 


1/2 cwt per acre | i cwt. per acre 
lbs. i lbs. 

Total tubers from untreated plots. 

» » treated '‘>. 

Average difference per plot. 

Probable enor of average difference. 

2903 1 2910 

2859.5 ; 3418 

10.75 . 127 

+ 23 j. 49 


Where only ^ cwt. of ferrous sulphate was applied per acre, the 
dressing had no effect on the crop obtained, but where i cwt. was applied 
the treated crop was distinct!}* larger than the untreated. 

376 - Deseription 0! Standard Grades of Abaca (Manila Hemp) adopted in the 
Philippine Islands, (i) — I. Edwards, H. T. (Director of Agriculttire): The Stan¬ 
dardisation of Abaca. — II. Saleeby, M. M. (Chief, Fibre Dhision): Description of 
the Standard Grades of Abaca (Manila Hemp). — The Philippine AgiculUml Reviewy 
Vol VII, No. I0-S2, pp. 371-390 and 402-4x0. ilanila, P. I., December 1914. 

I — Standard Grades of Abaca. 

The increasing production of machine-cleaned sisal fibre of standard 
quality is resulting in a gradual substitution of abaca fibre, w^hich is pro¬ 
duced in a large number of grades of quality, much to the detriment of the 
Philippine Abaca industry. This competition has become so serious that 
the Government of the Philippine Islands have introduced Legislation w hich 
will take effect on January 1,1915, establishing a system of Government 
standardisation and inspection. This act, known as the " Fiber Inspection 
Law ”, provides for the inspection, grading and baling of Abaca (Ma¬ 
nila Hemp), Maguey (Cantala), Sisal and other fibres. The regulations 
cover three main subjects, namely: a) designation of the official standard 
grades for each fibre ] h) determination of the standard grades and types 
thereof; and c) additional regulations regarding baling and labelling. 

A. Bmgmiion of offkial standard grades. 

1) Abaca (Majiila hemp) — Well deaned fibre: 9 grades. 

2) Abaca (Manila hemp) strips — Partially deaned fibre: 4 grades. 

3I Mhguey ahd sisal — Retted: 3 grades. 

4) Mhgney and risal — Knife or machine deaned : 3 grades, 

5) Paco! or wUd : 2 grades. 

B. — Dmmimtim 0/ grades. 

The above grading, wfth the exeeptidn of abaca strips, is to be based chiefly on colmr and 
Colonr wit! reman the main basis of dassification and the extent of variation 

it) See also B, Feb. 19x4, No, 124; B. March 1915., No. 243. {Bi.],. 






FIBRK CROPS 


579 


allowable will be determined by comparison with standard samples. The iibres must possess 
a certain minimum of strength irrespective of their colour: otherwise th€3’ are classified 
as damaged. The methods of cleaning or fibre extraction produce such radical changes in 
the character and usefulness of the fibre, tliat separate sets of standard grades are adopted. Thus 
the methods of preparation are not considered in the actual grading. 

Variations in the texture, size, or length of the abaca fibre will not affect its grade They 
may be considered an advantage or disadvantage according to the nature of the uses to 
which the fibre will be pul. These differences therefore produce variations in the type of the 
fibre but not essentially in its grade The texture is designated as “ soft ” or “ hard ” ; the size 
as “ fine ” or “ bold ; the length as long ” if exceeding 8 feet (2 ^ metres), “ normal** if 
between 5 and 8 feet (1^4 to 3^-^ metres), “short*’ if between 4 and 5 feet {1% and 114 metres), 
or “ very short ” if less than 4 feet (i ^4 metres). These measures are approximate and are 
taken from the head of the hank to vrithin 15 cm. (6 in.) from the tips. To facilitate the 
division into lots uniform in type, the abaca provinces are divided into districts, the products 
of which may be considered bj^ the grader as uniform in type. 

C. — Baling and labelling. — The following regulations are imposed : 

1} Each hank in a bale shall not exceed 12 cm. (4^ in.), nor be less than 6 cm. (2^ /gin.) 

in diameter before pressing. 

2) The dimensions of eadi bale of the grades “ Extra prime “ Prime ” and “ Superior 
current ” may not exceed by more than 30 per cent the measurements of Section 5 («) of 
Act 2380 (i). 

3) The hanks may only be twisted once or twice, sufficiently to keep the fibres together* 

4) The hanks shall be laid straight in the bale, the heads in one row alternating with the 
tips of the next row; they must not be doubled more than is absolutely necessary. 

5) Each bale shall be securely bound with not more than eight side and four end bands. 

6) The fibre on being graded shall be divided into lots which shall be of uniformdype, 
but may be of more than one grade. A separate certificate of inspection must be given for 
each lot, 

7) Each bale shall bear two tags, one of tin and one of russet sti'ap-leather each 12X6 

cm. (4 4 X 2 s in.) connected by a piece of wire 50 cm. (20 in.) long. 


II. Description according to Colour and Cleaning. 

B}Otk'n. — This is the lowest grade for well cleaned fibre. The fibre is usually coloured brown 
or dark red, mixed with light purple or light burnt sienna, the latter being prominent towards 
the tips. It generally consists of fibre obtained from the outside sheaths of the stalk, which 
in some vareties are of a dark colour, ItWdy exceeds 5 feel (1 % metres) in length. It may 
also consist of fibre originally of a better grade, but which, owing to neglect and exposure, has 
become darkened: in this case the fibres are much longer. The texture of this grade is either 
“ soft ” or “ medium ”, depending upon the degree of cleaning. 

Seconds. —This is the next highest grade for well cleaned fibre. The colour is usually light 
brown or light red mixed with yellow ochre in variable proportions. The part from the middle 
to the tip is usually darker. This fibrej[is obtained from the sheath next to the outside sheath 
of the stalk and being only partially covered by the latter, the fibre has a spotty or “ streaky” 
appearance. Local injury to the stalk may also produce the same effect. The length of 
the fibre is about the same as for the preceding^grade. 

Current. — This is the most important of all grades of abaca, owing to the extent of its 
supply and the demand for it for cordage purposes, rather than for its superior quality. 
to its commercial importance and to the fact that itjhas been the basis for tlae 


(i) See B. March 1913, No. 243, 
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of the higher grades^ a thorough knowledge of its characteristics is of special importance. In 
colour it is very light brown o^red, approaching light ochre, without the streaky colour charac¬ 
teristic of the inferior grades. The colour is caused chiefly by the action of the add remaining 
after incomplete dryring and cleaning. This grade is obtained from the third group of sheaths 
in the stalk, which are generally thicker than the inner sheaths and posdbly contain a larger 
amount of sap. Two types of texture are recognised—soft and hard. Soft fibres are charac¬ 
teristic of certain districts, though the texture is to some extent affected by the method of 
deaning. 

Mi^ay, — This is a medium grade between the current and the good current. . The pre¬ 
dominant colour is light ochre. In this and the succeeding grades the presence of parrially 
deaned strips is a serious drawback, as it is in these grades that the mostprbed characteristics 
of the abaca fibre are exhibited. 

Good current ,—This is the highest grade of the second group, and its predominant colour 
is a very light ochre interspersed with small quantities of fibre of an ivory ydlow or white colour. 
The texture is generally softer and is determined entirdy by the variety of the plant and the 
district of production. The production of this and the succeeding grades has declined consi¬ 
derably of recent years and is estimated at about 3 to 4 per cent of the total. 

Superior current ,—This is the lowest of the third or superior group of grades; its predom¬ 
inant colour is light ivory yellow, a considerable portion of which usually approaches white. 
In texture and length it resembles good current. Though the production is low at present, 
it is expected to increase in the future owing to the increased demand for it for braid pur¬ 
poses, especially in the Japanese market. 

Prime and e?dra prime, — These grades resemble each other in most respects, the latter 
bdng only whiter in colour than the former. The texture is rarely hard. The best of these 
grades is produced in Cavite Province; it is usually of medium texture and possesses a rare 
lustre* Both the supply and demand for these grades is very limited, since they are only used 
for textile purposes. 

StandiXfd Grades of Abaca Strips, 

These grades are determined not so much by the colour characteristic as by the width of 
the strips. The standard strength of these grades is also important. 

Coarse brown. — This is the lowest grade. The strips are usually about i ^ to 3 mm, in 
width, of a hard texture, thick, and rough on the lower side. 

Coarse, — Similar to the preceding in width and thickness, but of a lighter colour. These 
are probably of little use for cordage purposes and have no doubt injured the reputation of 
the Industry. 

Medtum. — The average width is about i mm.; the under ade is smoother and practically 
free from pulp. The colour Is similar to the preceding but the texture softer, 

Pcdr ,—The average width is about 3 ^ 4 mm. to i mm., thinner and with less pulp than the 
preceding grad^. In colour and importance it occupies a similar position to current among 
well-cleaned fibres. It is in paiticalar demand on British markets. 

377 - Basikfit , Willow OaltlUB* — X<amb, G. N. (Scientific assistant, Forest Service) in 
t/. S. of Agriculture, Farmer's Bulkiin Xo, 662, pp. 1-34, Washington, 

Beeember 2914. 

TMs accotiiit of willow culture comprises the selection of the ground, 
suilaMe varieties, propagation, manuring, harvesting and preparation of 
material, returns and market possibilities. 

‘ '' The* recommended are American green (Salix amygdalina) 

and I>inley (Salix fentanira I^.), since thej" req^uixe little cultivation, are 
eashy peeled and obtain good prices. The former is more . suitable for 
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small beds where insect and fungoid pests can be controlled, and the latter 
for large beds, as there is less risk from epidemics. The purple willow (S. 
pmfurea) produces high-class material, but it is only profitable where the 
cost of peeling is not high. 

American green is of sturdy growth and yields an average of 6 to 9 tons 
per acre and under the most favourable conditions as high as 12 to 15 tons. 

It is in much demand b}" makers of furniture and of the heavier grades of 
basket ware. The Temley (S. fentandra minor) and patent Lemley (S. 
penfandra major) grow best on loose sandy loam; clay soils should be 
avoided. They are comparatively free from disease but have a decided 
tendency to branch at the base. The average }ield per acre is from 5 to 8 
tons, 10 tons being sometimes obtained. Purple willows are useful for 
cordage purposes in tree nurseries and require steam peeling. The average 
yield is 5 tons per acre. 

Caspian willows (S. daphmides Vill.) produce fine tall, straight rods 
which are soft and split readily, but the 5’ield is very poor. The Kiister- 
mann willow (S. fragilis X triandra) has been grown succevssfully, and, 
though comparatively free from branches and disease, it is of inferior 
quality. 

378 - Ampelosicyos scandens (Cueurbitaceae) a little-known 6il Plant in rubber, 

Madagascar. — Jumelle, H., and Perrier de la Bathib, H., in Comptes Rendus gumanuresijs 
hebdomadaim des Seafices de I'AcacUmie des Scimcee, Vol. 160, No. 4, pp, plants 

Paris, January 25, 1915. 

Ampelosicyos scandens (Cucurbitaceae), called “voanono"’, occurs 
up to 800 m. (2600 ft.) in the Forests of Eastern Madagascar, growing in ' 
ravines where the wood is rather open and the soil rich in humus. It is a 
climbing plant, monoecious, with fruit somewhat obpyriform, 4 to 4 in. 
long by 2 in. wide; this fruit contains, buried' in its pulp, numerous 
seeds like large kidney beans. The natives consume both the pulp and , , 
the seeds raw; the latter are excellent roasted; they contain a sweet oil 
which the writers are investigating. It is probable that this species 
could be used as an oil-producing plant and it is stated that, when 
irrigate^, it flowers and fruits in Imerina (Central Madagascar) still more 
freely than in the eastern portion of the island where it is indigenous. 

379 - Hesearehes on African Rubbers. — i. heim, p., Chenbveau, c„ and mar- crops 
Q uis, R.: Valeiir industrielle de Caoutchoucs de “ Gohine ” du Haut-S^n^al-Niger, vibu>ing 011&, 

' — II. Heim, P., and Marquis, C. : Analyse de trois caoutchoucs de TAirique ^qua- 
torlale fraa?aise. — BuMin de Colonial, Year 7, No. 84, pp. 497-500 and tankinb 
500-501: Melun,' December 1914. 

L — The Gohine Hane (LandolpJm heiddohi) is a source of rubber 
in French West Africa. Samples prepared by different methods of coaguk- 
tion show only slight differences in their technological value The writers 
have analysed two samples of , this.rubber from the Upper Senegal-lSfiger 
Region and give the data concernir^ the strength, extension, nem, 
tieity and permanent stretch of tb^ two samples and of otheril 
, same trees grown in different stations'and prepared by * 
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coagulation. Compared withFine Hard Para they show a similar strength 
and greater resiliency and extensibility. 

The writers also consider that the object to be sought for in " Gohine '' 
rubbers is tbe combination of equal strength with a greater extensibility 
than that of Fine Hard Para. 

11. —Heim and Marquis have analysed three samples of rub¬ 
ber from French Equatorial Africa, known as Owouma noir ” or “ An- 
dang''; " Kondo'' or “ Pembe ”, and “ 1 ^* Cadi They were not able 
to determine their botanical origin, but the analytical and technical data 
show that Owouma ” rubber is interesting on account of its great chemical 
purity, comparable to that of Para. Kondo ” rubber also appeared to 
possess a fair technological value. 

380 - Some Difficulties in the Improvement of Indian Sugareanes. ~ barber, c. a., 
in Th& AhmIs of Applied Biology, Vol, I, Nos. 3 and 4, pp. 211-221, -f figs, i-ii, -r 
4 plates. Cambridge, January 1915. 

The improvement of sugarcane by breeding and selection is subject 
to great difficulties, the chief of which is that of cross-poUination., pwing 
to the structure of the inflorescence and the fact that the male and female 
flowers mature at the same time, it is almost impossible to devise means for 
controlling the pollination with success. Conditions must be made favour¬ 
able to natural cross-poflination and a careful analysis of the offspring 
made so as to distinguish between the hybrids and recognise their parentage. 
This involves a previous study of the botanical characters of the sugar¬ 
cane and the determination of their range of variability. This work is 
being done for the Indian varieties and will be published in due course. 

381 - Experimente m Coffee Growing in Eritrea.-- baidraii,!^^^, in lUgwco/iMm 

CoUmiale, Year VIII, No. ii, pp. 697-735 14 figs. 4 - i diagr. Florence, November 

1914. 

Some attempts had been made to introduce coffee into Eritrea before 
these experiments (started in 1903), but none of them had been followed 
by commercial planting. The wTiter established an experimental planta¬ 
tion at Filfil at an altitude of 2300 to 3000 ft.; other nurseries were estab¬ 
lished under his direction at altitudes of 2550, 3200 and 4400 ft. The 
conditions prevailing at Filfil reach the extreme limits snitable for coffee, 
and its cultivation on a commercial scale is only possible with the aid of 
irrigation and suitable care. 

The one-year-old plants, when planted out according to regulations, 
suffer a mortdity of 50 per cent in a bad season and 15 per cent in a good 
season when not irrigated or shaded. When planted in a soil suitablj’^ 
rich in humus and protected by shade their losses do not exceed i per cent. 
All the losses occur in October. Irrigation may be dispensed with in deep 
moist allluvial soils. ‘ , ' 

\¥itb regard to the controveirial question of the necessary amount of 
shade for coffee, the writer, points out that no single solution is applicable 
to all cases, since coffee plants growing naturally in woods are different 
from a cultural point of view ‘ from s^dlings grown inia nuseryin diffuse 
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lights The nursery-gro^n plants are certainly able to resist natural con- 
ditio3xs of temperature which, would be fatal for the others. 

All the experiments carried out in Eritrea were made with coffee 
ol the ambica (moka) type, the beans of which are very small. This species 
requires a relatively dry climate and elevated ground, whilst the larger- 
grained liherka requires a damp climate and lower altitudes. During the 
brief series of r^ears that meteorological observations have been made at 
Filfih the average annual rainfall was 938.7 mm. (36.95 in.) on 93 days, and 
the n^ean annual relative humidity 55.5 per cent, with a maximum of 
85-3 per cent in February. With regard to rainfall and humidity an alti¬ 
tude of 2300 to 2600 ft. is therefore the extreme limit for cofee, as it can 
only he grown with irrigation during part of the year, whilst dry cultivation 
can he considered profitable between 3300 and 5250 ft. 

Manuring is recommended on soils with a poor hard subsoil; clearing 
should he,accompanied b^^deep ploughing throughout; planting out is done 
from January to mid-February, and also in December if water is available: 
the plants should be at least a year old ; they should be watered and pro¬ 
vided with supports and dead shade at least during the first year. Heavy 
shade trees are not recommended, but rather wind-breaks consisting of 
double or triple rows of E%oalyptus cori:wcalyx, Grevillea robusta, Casuarina 
equi^Btijolia or Mdia japonioa. Cover crops are also recommended, ts-pe- 
cizUy Indi§ofera arrecta (wild in the district), pigeon-pea {Cajanm indicm), 
cowpea (Vigna caijang), Vig%a sinensis and Cfotalaria striata. In agreement 
witl Van per Laat, the writer recommends that the cover crop be merely 
cut, and allowed to decompose round the base of the tree in preference to 
ploughing in. He also recommends planting after every fourth or fifth tow 
of cofee one or tw*o rows of taller plants with dense foliage to serve as 
a protection from low winds. For this purpose the following plants may be 
used : bitter orange (wild in the district), lemon grafted on bitter orange, 
fistula or Bixa ardlma, the. yield of all of which is ample 
compensation for the land wich they occupy. 

The normal yield at Filfil is over 1% lb, of coffee for a 5-year-old tree. 

3S2 - Th^ Ck)mposiiioB of thfe Coffee Berry and its Relation to the Manuring of 
' ' a coffee Estate. — Aptstex^d, R. D. (Planting Expert, Agricultural Departimeat, 
in The Annals of Applied Biology, Vol. I, Nos. 3 and 4, pp. 299-302. Cam'* 
bxidge,, January 3:915. 

Experiments during the past five years have shown that under a well 
estabhshed mixed shade of a coffee plantation some 4 tons air-dry weight 
of miich is acQUmtiiated per acre per annum, and that this mulch contains 
IDS lbs* of nitrogen, ^23 lbs. of calcium oxide, 36lbs. of phosphoric acid and 
I rS lbs. of potash 1^3: acre. It seems probable that where heavy mulching 
is practised, as on many coffee estates, the trees receive an unbalanced 
ratio of plant food, resulting in an excessive growth of leaf at the expense 
of the fruit.’ , I 'll 

Analyses of the berries in different stages of devdopmaat dio’py 
preponderance of potash^ which remains constant throughout^ whilst tfei 
proportion oi phosphoric ,aoidr attains a maximum in the, 4th 
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her), then steadil}^ declines. Experiments are now in progress to ascertain 
the precise mineral requirements of this crop and the most -suitable stage 
in "which to supph" them. 

Determination of the water content of the berries shows a steady 
decrease from July (87.13 per cent) to December (65.77 cent), but 
during the final ripening stage in January there is a rise of nearly i per cent. 
This rise in the moisture content would appear to indicate a critical stage 
ki the history of the berry. It may account for the premature falling 
and failure to ripen of the crop on certain soils and in years of low rainfall. 
At any rate it suggests changes in the methods of cultivation and manuring 
so as to develop the root area and conserve the soil moisture. 

3S3 — Studies on Ohleoiy. — Grafe, V. (Contribution from the Institute of Vienna, 

Second Series, No. 72), in Btochemische Zeitschriftt Vol. 68, Part i-a, pp. 1-22 -- i fig. 

Berlin, 1915. 

Among the plants in which starch is replaced by inulin, chicory is 
the only one whose leaves and roots have for long been used as human 
food. Its food value is chiefly due to inulin, and its use as a drug to the 
bitter principle that it contains, which is a decomposition product of inulin. 
From a study of roots produced in soils of different nature, it appears that the 
amount of inulin contained in the roots depends to a great extent upon the 
moisture of the soil, for a high degr^ of moisture reduces it, and drought, uj) 
to a certain degree, inreases it, in harmony with the general physiological 
fact that dry conditions favour condensation processes, whilst moisture fa¬ 
vours h3'drolysis. Whilst the ash content averages between 5 and 6 per 
cent of the dry matter, the crude fibre seems to diminish in sandy or loamy 
soils and to increase in humous or peaty ones, which is of a certain practical 
importance owing to the fact that some of the physiologically active bodies are 
produced by the roasting of the crude fibre. In sandy or loamy soils there 
is an increase of inulin and on the average also of the bitter principle, while 
in humous or peaty soils the reverse is the case. It is, however, possible 
that this is not due directly to the soil but to the influence of the general 
conditions of ^owth, climate and weather. 

' The attempts to isolate the natural bitter principle (that is, not decom¬ 
posed by roasting) did not succeed in obtaining a chemically pure product, 
cMefiy because it is a substance which decomposes very readily. They proved, 
however, that this principle is not, as had been believed, an alkaloid or 
a tannin, but a glucoside, the constituent sugar of which is levulose, while 
the non-sugar component is a derivative of protocatechu, probably" the alde¬ 
hyde. Both these substances are derived from inulin ; the first as a product 
of hydrolysis, the other as a product of dextrine decomposition, the appear¬ 
ance of which can be seen in the leaves under the microscope. 

According to several writers, during the roasting of chicory, an increase 
of reducing sugar takes place at the expense of the inulin; this, howevet, is 
not very exact, as products similar to dextrin are formed instead and also 
product of the decomposition of inulin similar to assamar. 

The empyrenmatic oil which is formed during the roasting of chicory is 
at^ogotis to the caffeol resulting from the roasting of coffee, but' of essentially 
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different composition; hence the writer proposes the name of chicoreoL Its 
chief constituent is acetic acid (63.5 per cent); it also contains valerianic 
acid (5.4 per cent) and acrolein (2.5 per cent), the remainder being fitrfurol 
and furtur alcohol (the toxic constituents which form upwards of 50 per 
cent of caheol, and vhich are derived essentially from the crude fibre). 
Chicoreol forms on the average, 0.08 to o.i per cent of the roasted and 
po'Adered roots. 

Comparative examination of seedlings and of the roots grown on the same 
soil shows that a certain parallelism exists between the absorption of mineral 
matter and the formation of organic constituents, for even in such cases, 
the formation of inulin and of the bittter principle diminishes in the more 
porous and moister soil, while the formation of crude fibre increases. In dry 
soils the reverse takes place. Further, in moist and porous soils the absorp¬ 
tion of the alkaline earths is greatly diminished, whilst the relative propor¬ 
tion of alkalis in the ash remains fairly constant. It is possible that lime and 
magnesia have an influence on the processes of condensation which take place 
in the plant. 

3S4 - Growing Hhubarb in the Tropics. — new3han, j., in Queensland Agmuiumi 

Journal^ Vol. II, Part. 6, p. 390. Brisbane, December 1914. 

Rhubarb has been grown in Central Queensland as easily as in the 
more temperate districts by treating it as an annual. The seeds are sown 
in boxes in February (late summer) and protected from excessive heat and 
moisture. They may also be sown in the open ground a month later on beds 
richly prepared and raised 6 inches’ from the surrounding land. The 
young plants require shelter from the sun and excessive rain, and are 
transplanted to permanent beds when about 6 in. high and placed about 
18 inches apart each way. They must not be dibbled, butplanted with a 
trowel, so as not to injure the forked taproot. Four months after sowing, 
the stalks should be ready to pull, but the number of stalks per plant 
should not be reduced to less than three. In Queensland the season is 
from May to November, Selected stalks are allowed to flower and the 
seed obtained is equal to that from temperate climates. 

385 - Self-Sterility in Fruit Trees (i) The Gardeners* Chronicle^ Vol. I/VII, No. I463» 

p. !3o. I^udon, January 9, 1915. 

Before drawing conclusions from experiments on self-sterility it is 
necessary to consider in detail the conditions Of the experiment. The ai- 
closing of flowers by bags is not sufficient in itself to ensure self-pollina¬ 
tion. Further, unless great care is takeii in closing the mouth of the bag, 
small insects are liable to enter and modify the results. It is also possible 
that confinement in a bag may have an influence on the development of 
the pollen and pistil. It is certain that the experience of fruit growers 
can furnish very conflicting evidence ^ to the value of cross-pollination. 

Recent experiments on this subject do not appear to have taken into 
account the effect of local conditions on self-sterility, and until this matter 

■ ' ? 

(i) See also Feb,'1914, No.. 133.' ' 
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has received full investigation it is at least premature to condemn the prac¬ 
tice of planting large numbers of one variety which is adopted by fruit 
growers on definite economic grounds. 

386 - Studies of the Flower and Fruit of the Peaeh. — i Campbell, c., in Reyidi- 

cmiiv delta Reale Accademta dei Linceiy Vol. XXIV, art I, pp. 68-73. January 5, 

1915, -— II. Manaresi, Anoelo, and Draghetti^ Alfonso, in Bullelhm uftctale del- 
VAssociaziom onicola profcssionale itaJiana, Year III, No. i, pp. 8-12. San Re . o, 
January 1915. 

I. — The writer draws the attention of botanists to certain fioral 
characteristics of the peach, which appear to be of the greatest interest 
from a biological and systematic point of view. Two forms of the peach 
may be distinguished as longipetala and bfevipetahy according to the length 
of the petals. In the first type the petals are well developed and conspi¬ 
cuous, as in the almond, and their length exceeds that of the stamens ; in 
the second they hardly ever exceed half the length of the stamens. Cor¬ 
responding to this difference is the division into clingstone and freestone 
peaches and also, biologically, the difference in the conditions of pollination 
and in the results of reproduction by seed of the two types. Between these 
two forms, the ^writer recognises the existence of an intermediate type with 
similar structure to that of the brevipetala type, but with developed petals 
and clingstone. 

II. , — In practice it is found that fruits unaccompanied by a shoot 
bud ripen earlier, but grow less than the others ; and other conditions being 
the same, they are sacrificed by growers when it is necessary to thin out the 
fruit. The writers have endeavoured to test the value of this practice 
studies of peaches of moderate productiveness. The results of a long 
series of observations justify the following conclusions : 

1. Fruits accompanied by an axillary bud are hea\der than others; 
the differences range between 3 and 6 grams, but in the case of \dgorous 
trees they reach 20 or even 40 grams. 

2. The presence of a bud slightly retards the ripening of the fruit. 

3. Peaches accompanied by buds hav^e a less density, the majority 
floating in water, whilst fruits without buds always sink; in composition 
they have a greater acidity and a greater amount of dry matter in the pulp, 
whilst the proportion of mineral matter remains constant. 

337 - New Hybrid Vines obtained at the Hoyal Hungarian Ampelologieal Insti- 
tute» Budapest. — Oe Isxv^nffi, Gy., in Ampelohgtai Intizet Evkotiyve, Year V, 
yp, 87-98. Budapest, 1914. 

^ ' CohMering the difficulties due to the soil which interfere with the rt- 

of Hungarian vineyards, the writer considers that the first 
to be solved is the production of suitable hybrid stocks. After 
fetperiments with Hungarian and European vines, from which nu- 
> were obtained, the work was continued with American 

the prinMpaJ stocks, especially those of Couderc, were crossed 
vines.' 

, With certain interruptions, about 140 numbered hybrids of various 
^ types have been obtained, of which those for stocks are still in the nursery. 
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All the hybrids obtained will be entered in the Central Ampelological 
Collection of the Aanpelographic Institute, situated at Kobanya near Bu¬ 
dapest, in groups of 25 as parent stocks, the buds of which will be distrib¬ 
uted to the provincial experiment stations according to the peculiarities 
of scil. climate, etc. 

Although it is not j'et possible to judge the merits of the hj'brids 
already obtained, the following stocks are considered to be worthy of 
special attention: 

Olasz — Rizling X Riparia — Rupestris Pecs, Xos. 47 and 47-x. 
a — » X Berlandieri—Riparia 157 Pte, iSTo. 49-1. 

» — » X —Portalis No. 50, 

Furmint X Rupestris du I^ot No. 56. 

38S - Experiments on the Forcing of Grafted Vines by Various Systems, made at 
the Royal Oenologieal School of Conegliano, Italy. — daljvl^pso, g., and sclto, s, 

ill La. Rtvistz di Vizicolturay Enologia ed Agrarian Yoat'K.'Kl, Series V, No. 3, pp. 49-55. 
Conegliano, February 1915. 

Comparative experiments have already been carried out at Conegliano 
on Richter’s system of forcing, which was found to be too costly. Since 
then the following methods have been investigated : i) in hot beds; 2) in 
sand under glass ; 3) in sand without glass. 

The average percentages of success with the various methods were 73.6 
in hot beds, 73.4 in sand under glass and 47.4 in sand without glass. For¬ 
cing in sand under glass is superior to forcing in hot beds as regards vigour 
of rooted grafts after planting out in the nursery. Forcing in sand without 
glass was unsuccessful for the number of plants striking and their vigour. 

For forcing in sand under glass, the grafted cuttings are placed in 
sand in frames, with the lights sloped at 45° and facing south. This sy^s- 
tem has been greatly extended in Apulia by Prof, Prospbri of Barletta, 
but it is less known in Northern Italy, where these experiments were con¬ 
ducted. 

Considering the good results and the economy of this system of forcing 
compared with that in hot-houses, and also its simplicity and facility of 
api^lication, it is recommended even for the smallest growers, since it en¬ 
ables them to prepare material for the reconstitution of their vineyards 
at home and at a minimum of expense. 

389 — Vine Stocks for Saline Soils. — Ravaz, B., in Le Progtis agrkoU et viUmle, 
Year 32, No, 6, pp. I2i;-i24. Montpellier, February 7, 1915. 

The discovery of a stock which is resistant to saline soils would be 
of great importance, since in the coast zones, and sometimes also in the 
interior of hot countries, there is saline soil that could very profitably be 
used for vine-growing, as it is generklly most fertile. Further, salt- 
spots occasionally appear, even in old vineyards in temperate countries, 
and these might disappear with the use of a suitable stock. 

For some time, Solonis has been the only^ stock planted in ground 
containing much salt; but this vine is beginning to lose favour, having shown 
itself to be a little weak and not always sufficiently resistant to phylloxera. 
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Every effort has been made in man^ places to try the new hybrids, but the 
results have, so far, not agreed. The following observations are quoted 
as a contribution to the stud^" of the question, 

MM, Chaoxiac and Ver^^ieii state that in the neighborhood of Oran 
and Mostaganem (Algeria), where much of the soil contains large amounts 
of chlorides and the irrigation water is also often saline, the vine most 
susceptible to the action of salt is 3309, and the American vines there are 
much more susceptible than the French. It is unwise to plant the former 
if the soil contains over 1.5 per thousand of chlorides, while the latter in 
or dinar 3" seasons will put up wdth as much as 3 per thousand. The amount 
in the irrigation water ma3" be slightly larger, viz. up to 2 per thousand. 
If the chloride content reaches 2.5 per 1000 the water must be given very 
sparing^, while if it is 3 per thousand, the wrater cannot be used for irri¬ 
gating American \dnes. French beans, which are very susceptible to 
chloride, can be used as an index. 

M. ViVET advises that vineyards should not be planted on soils contain¬ 
ing over I per thousand of chlorides, and that onl3^ such stocks should be 
used as are resistant to damp and to salts. 

In the department of Algiers, the leaves of the grafts on 3306 were 
entirety scorched on soils which contained, at the end of the summer, 
only 0.47 per thousand of chlorides. On MourvMre X Rupestris 1202, 
the grafts remained bright green on soil containing up to 0.77 per thousand 
of chlorides, but their leaves were for the most part scorched w^here the 
chloride percentage rose beyond i per thousand, and the}" did not shoot 
in spring w-here it exceeded 2 per thousand. So. 3309 on its Ovvn roots 
is completety scorched in soil with per thousand of chlorides, while So- 
lonis X Riparia 1616 remains green. In soil with i per thousand of chlor¬ 
ides i6r6 suffers greatty, while Aramon X Rupestris Ganziii Nos. i and 
g have hitherto borne this percentage of salts. 

In soil containing above i per thousand of chlorides it is not advisable 
to plant mnei^ards. ^^Tiere the percentage is lower, it is necessary to 
drain the ground well, in order that the salt water ma}^ be carried off. 
MTiere the chloride percentage is below 0.4 per thousand, Riparia and 
Riparia X Rupestris 3306, 3309 and 101-14 should not he planted, but 
rather 1202 or Aramon x Rupestris Ganzin Nos. i and 9. The last- 
named, which is recommended for planting on dry soils, is very vigorous 
and has borne a little over i per thousand of chlorides. Gamay-Couderc 
3103 is the vine which has stood the highest amounts of salts in Orania 
(at Saint-Cloud it bore up to 2 per thousand w 4 en on its own roots, but 
died when grafted). It is therefore advisable that these two vines should 
be given a special trial where the soil contains up to x per thousand of 
chlorides. 
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390 - Savastano, l,mQi (Director oi the Royal Station for Citms and Fruit Growing at 

Xchtale). ArboncoUnra (Fruit Growing) (i).—Naples, Francesco Giannini e Figli, 1914 

(i vol. in-Svo, pp. XI -f 848, 268 figs.). 

This treatise, which is developed with original criteria, is the result of 
the writer's many years' experience and of the studies and observations 
made by him, chiefl: in the Sorrento peninsula, near Naples. It is divided 
into six parts, each of which begins with an exposition of the method 
followed (the treatment of the various subjects is different in the theore¬ 
tical and the practical parts) and is followed by a summary of the conclu¬ 
sions and by a bibliography. The life-history of the cultivated tree and the 
methods of cultivation are dealt with in detail. The drawings and illustra¬ 
tions are almost all original. The book is furnished with four exhaustive 
indexes: a general index, a geographical index and one of the species and 
of the authors respectively. 

The work is divided into the following parts : 

Pail I. Fniit Growing in Cimhsed Counines, 

Part II, The Life-history of the Cultivated Tree 

Part III. The Technique of Fntii Growing. 

Part IV. Planting the Orchard, 

Part V. In the Orchard: Cultural Work, Fruit Picking, etc. 

Pail VI. Conclusion, Systematic Culimation of Fruit Trees, 

391 - Variation of Colour in the Seeds of Piaus nigrlcaus* — pitauer, in 

Ceniralblatt fur dass gesamie Forsiwesen, Year 40, Part 5-6, pp. 185-202. Vienna, May- 

June 1914. 

Every sample of seed of Austrian pine (Pimts nigricans, = P. laricio 
aiisUiaca) shows variations in colour from y^ellowish-white to deep dull 
black. 

Selecting from this range of colours the intensely black and the purest 
white seeds, an experiment was begun to determine w*hether there are two 
kinds of Pirns nigricans, the one producing light and the other dark seeds. 
All indmduals bearing seeds of mixed colouring were regarded as hybrids 
of the two types to be established. 

The investigations so far made have yielded the following results: 

1. The percentage of wholly light seeds in the samples from the northern 
area of supply (Lower Austria) was more than double that in the sample 
from the southern area (Dalmatia), the figures being 10.56 and 5.13 per cent. 

2. The weight per thousand of quite light-coloured, but full-grained,, 
seeds was throughout less (average 17 per cent) than that of the wholly 
dark seeds. 

3. When fresh, the pale seeds germinated more slowly than the dark, 
when grown beneath colourless, yellow, or black bell-glasses. In a blue light, 
on the contrary, there was no difference in the behaviour of these differently 
coloured seeds. After having been kept for about a year at room tempe- 

(i) ruder the title of ” Arljoricaltura ** the author considers the cultivation of all 
woody plants producing fruits and nuts, including Vacemum but not Ftagma. (Ed.), 
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rature with free access of light and air, the pale seeds germinated conspi- 
cuousty faster than the dark, when in a blue light. Under yellow and co¬ 
lourless bell-glasses the germination of the two categories of seeds was about 
the same and it was onl3" b^’ cutting o:h the light that the dark seeds could 
be made to outstrip the pale ones. 

These results permit of the preliminar3" hypothesis that the light col¬ 
oration is an adaptation to the conditions of light under the shade of dense 
stands, or in northern latitudes, while the dark is an adaptation to the con¬ 
ditions obtaining on open suxmy spaces and in more southern districts. The 
confirmation of this h3"pothesis is the object of further experiments which 
have already been begun. 


392 - Researches on Larches from the Alps and the Sudete Mountains. — cieslar, a., 
in Centralblait fur das gesamte Forstn'esen^ Year 40, Part 5-6, pp. 171-1S4. Vienna, 
jVIay-June 1924. 

In 1907 the w'riter gave an account of a comparative cultivation expe¬ 
riment vrith larches from the Alps and the Sudete begun in 1888 in the !Ma- 
riabrunn forestry garden and fi.naUy arranged in 1891 in the Gablitz portion 
of the Forestry Division of Purkersdorf, in the Wienerwald. 

It had already been established by the first experiments that the 
larches native to the Moravian-Silesian Sudete behaved somewhat differently 
from a biological point of view from those coming from the Alps. The 
differences observed in the height of the trees, the variations in the devel¬ 
opment of the trunks and crowns, the thickness of the bark, the date of 
budding and of leaf-fall, as well as in the specific dr3' weight of the wood, 
are all to be attributed to the special climatic factors of the two regions. 

In the autumn of 1911, the studies were resumed in the Gablitz experi¬ 
mental ground, which had been planted in 1891 with three-year-old Sile¬ 
sian and Alpine larches, the object being to examine more in detail the 
forest-forming and biological characters of the Alpine and Sudete trees 
and to test how far the two forms are distinguished by characters 
requiring different treatment in the forest. The two lots of seed origi- 
nall3' ^^ised for this experiment had been obtained from the Freudenthal 
Forest Station and from the Telfs National Forest in the Korthem Tyrol, 
Considering the great extent and the extraordinarl3^ different climatic 
factors of the distribution area of the Alpine larches, the writer lays stress 
upon the fact that the following results are to be regarded as in the first 
place only referring to the seeds used in the Gablitz cultivation experi¬ 
ments, 

1. The larch of the Sudete Mts. differs from that of the Alps in stand¬ 
ing shade much better. 

2. Up to at least its 27th year, the Sudete larch show's more rapid 
growth in he^ht than the Alpine. Sudete larches mixed with silver fir, 
spruce aiyi beedi grow more easily and are of greater economic value than 
Alpine larches ftom high situations under the same conditions. 

3. The Sudete larches were characterised by their perfectly straight 
tifunks,' 
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4. The trunks of the Alpine larches have much waste wood in 
their lower portions; the Sudete larches produce trunks with a larger 
amotmt of sound wood. 

5. The formation of heart\YOod proceeds more rapidly in the Sudete 
larches, so that young Sudete larches have a larger percentage of heart- 
wood than j’^oung Alpine larches. 

6. Neither static momenta nor the need of equal w^ater-conducting 
capacity alone determines the shape of the trunks, but both factors play a 
part in the fonnative process. 

7. The vrood of every part of the Sudete larch is considerably heavier 
than that of the Alpine, the difference in weight being greatest in the lower 
portion of the trunk. 

8 . In mass performance there is but a negligible difference in the 
single trunk of either tree. 

9. It w^ould be greatly in the interests of forestry that Polish larches 
also should be more thoroughly investigated. 

393 - Experiments with Light demanding Trees on Heaths in Denmark. — helms, 

JOHS., in Det Forsthge Fon0gsvaesen % Danmark^ Vol. IV, Part 3, pp. 269-292 -j- 

19 figs (Summary in German, pp. 292-294). Copenhagen, April 22, 1914. 

Experiments wuth light-demanding trees were commenced in the spring 
of 1912 in the Feldborg forest district in the north-west of Jutland, between 
Viborg and Holstebro. The soil is a good heath soil, without hardpan, on 
a gravel subsoil. The report on the arrangement of the experiment and 
on the devlopment of the plants grown up to the end of 1907 was published 
in Det Forsilige Fors0gsvaesen i Danmark, Vol. II, 1909. This report 
deals with, the results up to the present. 

jMetboroIvOGical Cokbitions. — The six years betw^een 1908 and 
1913 included two severe winters, 1909-10 and 1911-12; in the springs of 
1911 and 1913 there were late frosts; the springs of 1908, 1909 andigii 
were late. No summer presented features w*hich could hinder the develop¬ 
ment of the plants. 

Development of the trees, — Oaks {Quercus sessiliflora and 
Q. rohur, = pedunculata), —During the earlier years the development was 
satisfactory; later the trees suffered from late frosts, so that their 
growth was much slower; Q, sessiliflora suffered more as its buds open 
earlier. These oaks can survive in the locality in question, but as they grow 
very slowly it is not worth while planting large stands on the Danish 
heaths; at most they may be used for shelter belts. 

Aspen [Popuhis tremula), — The * climatic conditions were too un¬ 
favourable and the soil perhaps too shallow to altow of satisfactory develop¬ 
ment. 

Grey poplar (P. canescens) did not stand the late frosts. 

Finns montana ('*Fransk Bjaergfyr’'). — The experiments showed 
that plants obtained from seed produced in Denmark develop much less than 
the plants produced from imported seed, vrhich is probably due to hybrid¬ 
isation in the experimental plantations. The intermediate form obtain^ 
will be subjected to further observation, in order to determine to what h 
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it approaches the extreme forms from which it is derived and if it possesses 
a greater resistance to Lophodermium pinastri than the plants sprung from 
imported seed. 

Scots pine [Pimis sylvestris). — Xotwithstanding the strong winds 
which caused great ev'aporation in spring and consequent loss of needles, 
and the attacks of Melampsora pinitorqmy the plants developed satisfactor¬ 
ily, and it is believed that these trees can be recommended for fairly good 
heath sods, especially in rather sheltered localities. 

Pinus murrayana var. sargenii Mayr, — The plants have so far devel¬ 
oped fairly w’ell and have not suffered at all from the strong winds. Of 
late years, ho>vever, the presence of many bark w’ounds wdth issue of resin 
has been observed; they have weakened the affected plants and in some 
cases have killed them. No animal or fungoid organism has been found 
to cause the disease, w’hich is considered to have a purely physiological 
cause; perhaps due to the action of frost. 

Pimis banksiana Lambert. — It grow’S very rapidly, though it suff*ers 
somewhat from the high winds, w'hich cause loss of needles and bending and 
twisting of the stems. . , 

Pimis rigida Bliller. —It is injured by the severe winters, by late frosts 
and by the too strong evaporation in spring. In the experimental planta¬ 
tion most of the stems are twisted, but notwithstanding the unfavourable 
conditions, the trees developed very well. 

Pinus contorta Douglas. —• The development uras particularly good. 
The plants were not noticeably injured by the wind, but the}’' do not stand 
the severe winters of the locality. 

Pinus ponierosa scopulorum Engelmann. — It does not resist the 
cold in winter, and grows very slowly. 

Pinus halfouriam var. arisfata Engelmann. — Grows with extra¬ 
ordinary slowness and is much damaged by late frosts. 

394 - Experiments in Growing Oaks of Different Origins in Denmark.—HimcH, n. a., 
in Dei forstlige Forsogsvacsen t Damnarh, Vol. IV, Part i, pp. 295-316 -f 8 figs. (Sum- 
jmary in German, pp. 3i7'3iS). Copeniiagen, September 21, 1914. 

The Forest Experiment Department in Denmark has arranged an experi¬ 
ment to determine the effect of the different place of origin of the acorns on 
the development of the oaks springing from them. This experiment was 
conducted in the ist. forest district of the Soro College. Tw'elve plots were 
sown, each with acorns from a different localit}", as follows : Plot I, acorns from 
Hald Egeskov (Jutland); Plots II and III, acorns from Bregentved (Seeland); 
IV, from Holland; V, from Russia (Government of Poltava); VI, from Ga¬ 
licia (Szeparovic Kalomea); VH, from Hungary (Sehnecsban^^a) ; \TII, from 
Slavonia (Bajic); IX, from Moravia {Coding): X, from Bregentved (twisted 
parent trees); XI, from Montona near Triest; XII, from Hanover. In each 
ca^ except X, the acorns'were from a single good stm&oiQiiercus robur 
(= p^diinctiMa). Plots I-IV were sown in the spring of 190Q; V to X in 
the spring of xgxo; plot XI in the spring of igix ; and plot XII in the spring 
of 1912. 
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The area under experiment is now covered by a dense vegetation of 
young trees. In most of the plots in the year after the soving theie were 
about So 000 i>lants to the acre, with the exception of plot X, where only a 
small portion of the seed had grown, and of plot XI, where the acorns had 
probably been rifled b\" ja3"s. The plants of diflerent origin showed consider¬ 
able differences: at the inspections which were made every spring, and especi- 
alh' at that made in the spring of 1913, the various plots showed differences 
in the presence and development of summer shoots. 

In plots V“IX almost all the plants had formed summer shoots; in plot I 
many plants had formed onh" spring shoots with vigorous buds; likewise in 
X>iots II and III, where, however, the\' W'ere much less numerous; the plants 
in plot Xresembled in this respect those in II and III. The summer shoots 
were stoutest in the oaks of Danish origin, plots I-III; these w^ere followed 
by the plants in plot IV (Dutch) ; the thinnest, weakest and longest were 
in plots VI-IX (Ainstrian and Hungarian oaks). The formation of long and 
thin summer shoots means a less spread of crown. Plot I (on which there 
are possibly crosses with Q. sessiliflora) is singular in that the plants keep their 
old leaves throughout the winter. 

Differences w^ere also observed in the opening of the buds: whilst on 
April 28, 1913, this had made much progress in plots V, VH and TX, in the 
others it had not 3’'et commenced. 

Differences were also observed in the structure of the shoots and the 
development of the buds, but the differences in colour-change and leaf-fall 
in autumn were not marked, though the foreign oaks were behind the Danish 
ones in changing. 

The oaks were affected by mildew, especially in 1910, and the foreign 
ones suffered a little more than the native oaks, but the difference between the 
plants of different origin was not ver^^ great. 

Examination in February” 1914 showed that the oaks of plots V-IX pre¬ 
sented a remarkable difference in the conformation of the shoots compared 
with those of previous years. Mam’* of them had only small weak spring 
shoots, most of which had produced short and thin summer shoots; this 
appears to have been due to late frosts of the preceding j^ear. 

395 - Methods Adopted to Facilitate the Gemination of Juniper and Acacia Seeds. 

Baldrati, I., in VAgricoUiira italiana, YearXE, Part 78:, pp. 680-684. Pisa, No¬ 
vember 30, 1911-, 

The writer obtained good results in Eritrea, from the following me¬ 
thods dexdsed by him: 

Jmifer seeds, — The berries, gathered at a suitable stage of ripeness, 
are dried in the sun for about ten days ; they are then placed in water for 
four or five days and occasionally stirred ; a good fermentation is thus 
obtained; the fermenting mass is then well worked up until the seeds 
are freed and cleaned. They- are then rinsed in water that has be^ 
vrarmed in the sun and immediately sown in beds. If the sowing is 
done at the beginning of the rainy season the seeds germinate unifomiy 
within four to six weeks. 
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Acacia seeds. — Acacias, Tvhicii, besides being valuable for several 
economic purposes, possess also a great resistance to the inclement 
tropical and subtropical meteorological conditions, and a marked ra¬ 
pidity of development, are very popular where rapid reafiorestation 
is required. But the seeds of all the best acacias germinate with diffi¬ 
culty and not uniformly ; hence the importance of methods for facilitating 
the process and rendering it uniform. 

With small parcels of seeds, the ’writer has obtained excellent results 
by steeping them for t'welve hours in water, then enclosing them in moist 
■wooHen bags placed in glass-stoppered bottles exposed to the sun. In 
about ten days, 98 per cent of the seeds germinate; the seeds are taken 
out and sown as fast as the radicles appear. 

When dealing with large quantities of seed, they are placed in vessels 
with boiling water and covered with sacks and kept in enclosed spaces so 
as to delay cooling. After tw’^o to four daj’s they are sown in mcisc 
ground. It is necessary to sow at the time of the regular rains or to water 
copiously. With this method the writer has successfully sown: A. cyano- 
phylla, A. pycnacantha, A. decurrens, A. famesiana, A. hmgifolia, A. 
mltriformis, A. cychps and others; with some other species, such as A. 
abyssinica, this method gave negative results, while the sulphuric acid 
treatment recommended hy Ziiumers^iank' and described some years pre¬ 
viously by Prof. Todaro (Royal Agricultural Experiment Station, Modena, 
1901) was successful. The writer generally obtained germination of 30 to 
33 per cent in one month from . 4 . cyanophylla and 25 to 30 per cent from 
A, pycftacantim. Usually he kept the seeds four hours immersed in concen¬ 
trated sulphuric acid, but those of A. pycnacantha are too deeply attacked 
by so long a treatment, ivhile other seeds can stand it for six hours and 
upwards. On the whole the sulphuric acid treatment did not yield any 
better results than the hot-watei method; consequently when this is ap¬ 
plicable it is always to be preferred, as it avoids the use of so dangerous a 
substance as concentrated sulphuric add. 

The writer has had good results with the alcohol treatment (four houis^ 
immersion) suggested by Verschaffbw ; he finds it, however, too costly 
to used on a large scale. 

396 - Notes on C^nnination and Reproduction of Longleaf Pine {Pitius palusMs, 
« australis) m l^uthem Mississippi. — Buttrick, P. I,., in Forestry Quarterly, 
Vol- XII, No, 4 , pp. 533-537 4- I plate. WasMngton, D. C., December 1914. 

Investigations on the dispersal and germination of the seed, and 
growth of the seedlings, of Pinm pcdnstris have shown that: i) the seeds 
are not Eable to be carried more than 150 feet from the seed trees; 2) the 
seeds will not germinate on a heavy litter; 3) germination takes place 
best on mineral ^il from which the litter has been burned; 4) most of the 
seedlings perish from fixe, drought, or riiade before the end of the first 
season; 5) one-year-old seedlings will often withstand surface fires where 
the litter is only the accumulation of a single year; 6) under favourable 
conditions of soil, moisture, and light, the seedlings can withstand 
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annual fires after their first season for at least lo years or more; 7) such 
fires however retard their growth in height at least 50 per cent for the 
first decade. 


LIVE STOCK AND BREEDING. 


397 - Experiments on Inmunisation against Anthrax. — holmes, j. d. e. (imperial hygiene 

Bacteriologist) in Memoirs of the Department of Agriculture in India, Veterinary Series^ 

Voi II, No. 7, pp. 199-206. Calcutta, September 1914. 

The method of immunisation against anthrax by means of the simul¬ 
taneous injection of serum with the inoculation of an attenuated culture 
is not free from risk. A var\dng number of inoculation mortalities follow. 

Inoculation with serum confers an active immunity but it does not pro¬ 
tect in all cases and the results are variable. Inoculation with the vaccine 
alone did not confer any immunity. The use of an attenuated culture in 
combination with anti-serum does not appear to be a method in any w^ay 
superior to the combination of a virulent culture with anti-serum. 

With both methods a varying percentage of mortality occurs, and although 
an active immunity is produced in the animals which do not succumb, this 
immunity does not extend to all cases and a certain number of animals 
remain susceptible to infection. 

398 - Tuberculosis in Donkeys. — Schlegel, in Berliner TierarztUche Wochcnscknftf 

Year 30, No. 48, pp. 777-779. Berlin, November 26, 1914. 

Natural tuberculosis in donkeys has hitherto been observed three times 
in France (by Beanc, Nocard and Cesari) and once in Germany. It is of 
very rare occurrence. In the case described by Cesari, the disease took the 
form of intestinal tuberculosis (afiecting the Fever's patches and the glands 
of the mesentery) and of metastatic miliary tuberculosis of the lungs, liver, 
kidne3^s and spleen; while the old donkey examined by Blanc showed signs 
of a tuberculosis of the lungs characterised by the presence of large nodular 
tubercles. 

The tuberculosis of the donkey is clearly to be distinguished from that 
affecting other domestic animals, and especially the horse, because the donkey 
can withstand the disease to a very great extent although it cannot entire!}' 
resist it. This is shown by the very few cases of spontaneous tuberculosis 
that have been observed in donkeys, and also by the fact that, according to 
Galtier, out of eleven donkeys which had been subjected to intravenous 
inoculation, only eight died; the remaining three lived, although suffering 
from calcification of the nodules. Further, Stockmann reports that out of 
three donkeys and one mule which had been infected by means of intra¬ 
venous inoculation, only one donkey succumbed to general tuberculosis, the 
other animals resisting the disease, 

JOHNE, Arloing and Nocard have carried out successfully other infec¬ 
tion experiments which demon^rate that the donkey is not entirely resfetafit 
to tuberculosis. 
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399 - Immunisation Tests with Glanders Vaccine. — mohlsr, John r., and Eichhorx, a. 

(Pathological Division, Bureau of Animal Industry) in Bulletin of the V. 5 , Depati- 

meni of Agriculture, Coniribution from the Bureau of Animal Industrv, No. ;o, pp, 1-13. 

'Washington, D. C., April 1914 

V arious attempts have been made to obtain immunity' in horses against 
glanders, but without success. These exj)eriments carried out by the Bu¬ 
reau of Animal Industry were designed to test the value of a vaccine con¬ 
sisting of a suspension of dried glanders bacilli prepared in the laboratory 
of the Xew York City Board of Health. The experiments were made on 
guinea-pigs and horses and in the latter case the blood w^as subjected to 
agglutination and complement-fixation tests. 

The results obtained show that this method of immunisation is unsatis¬ 
factory. Of the 13 immunised animals, 9 contracted the disease from 
natural exposure. The vaccinated animals showed no resistance whatsoever 
to artificial infections and immediately developed acute symptoms of the 
disease. The control of glanders must therefore remain dependent upon the 
concentration of efforts to eliminate infected horses and the adoption of 
precautions against the introduction of infected animals into stables free 
from the disease. 

400 - Eradication of the Cattle Tick Necessary for Profitable Dairying.— Me Clain, 

J. H. (Of the Dairy Division) in U, S. Department of Agriculture, Farmers’ Bulletin, 

Ko. 639, 4 p. -f 2 figs. Washington, December 19x4. 

The cattle tick is a great hindrance to the development of the cattle 
raising industry in the South. The ticks are the carriers of Texas fever, 
and even in so-called immune cattle they irritate the skin and draw blood 
that would otherwise produce milk or flesh. In order to ascertain the actual 
amount of harm done by ticks to these so-called immune cattle, the Depart¬ 
ment of Agriculture conducted some experiments on the effect of the tick 
on milk production and body weight of dam" cattle. 

The work was done by the Bureau of Animal Industry in the summers of 
1912 and 1913. 

Potty cows were divided into two lots of 20, each of which was produ¬ 
cing practically the same amount of milk and was given the same feed and 
care for an average of 152 days during the season favourable to the develop¬ 
ment of ticks. One of the lots in each experiment was allowed to become 
infested with ticks, while another was kept free from them, in one case by 
spraying and in the other by dipping- The main results of the experiments 
were as follows: 

1. Cows carrying ticks did not hold up so well in milk flow as the cows 
kept free from ticks and did not increase their flow of milk when the feed 
was increased, as did the tick-free cows. 

2. At the close of the experiment the cows Ughtlj" infested with ticks 
were producing i8.6 per cent less milk than the cows kept free from ticks, 
practically 1 pints less per cow per day, 

3. At the end of the experiment the cows hea\dly infested with ticks 
were producing 42,4 per cent less milk than the tick-free cows, or nearly 
one-half gallon less per head per day. 
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4. During the experimental period of one of the tests, which in¬ 
cluded 20 cows, the hearil}" infested cows lost an average of 9.3 pounds in 
vceight, while the tick-free cows gained an average of 44.2 pounds, although 
the two lots were fed alike. 

5. Cows which had pre\dously been infested with ticks and were 
supposed to be immune suffered from tick fever and one cow actually died 
from the effects of the tick. 

Some of the cows in the experiment were kept free from ticks by spray¬ 
ing with an arsenical solution and the others by dipping in a similar solu¬ 
tion in a dipping vat. The spra^dng caused a temporary falling off of 6.1 
per cent in milk, but in from three to five days the bad effects of the spray¬ 
ing disappeared. Likewise, the shock of dipping caused the cows to 
lose an average of 10.6 per cent in milk, for two days, hut after several 
dippings they seemed to become accustomed to going through the vat 
and temporarih" lost onh’ i per cent in milk after the last few dippings. 
It should be remembered that these temporar}^ losses due to dipping and 
spraying are very small, and it is by this means that the ticks are destroyed 
and a saving in milk effected in the long run. 

These experiments were conducted with native cow^s on farms in the tick 
belt and are true indications of the great losses that occur annually with 
the thousands of cows exposed to the ravages of the cattle tick. 

According to the results of the experiment a dairyman with 20 cows 
lightly infested with ticks would lose 30 quarts of milk per day, w'hich at 
5 cents a quart w^ould amount to $1.50 for the entire herd each day. If 
the tick infestation w’-ere heavy the loss would amount to S3.40 a day. 

The experience of a dairyman in the tick-infested territory confirms 
the above. Late in the season when his cows were covered with ticks 
the}" were dipped and the ticks killed. One week after dipping, the 42 
COW'S in his herd gave 10 gallons of milk more than before dipping. This 
was an increase of 16.6 per cent, worth S3.50. The money which this 
dairjman spent in dipping his cow"s was a good investment, 

401 - Dipping Experiments in Connection with Sheep Blow-fli s. — corv, a. h., iu 

Queensland Agricidtiiral Journal, Vol. Ill, No. i, pp. 15-17. Brisbane, January 1915. 

Some experiments were carried out by the Department of Agriculture 
to test the effect of dipping sheep as a means of preventing losses from blow^- 
flies. In April, 645 ewes were purchased, of which 10 lots of 50 were each 
dipped in a different kind of dip, the remaining 145 being used as controls. 
The season W'as exceedingly dry and no flies were seen till rain fell in June* 
and then only in a fewr cases which quick!} recovered; towards the end 
of Allgust, flies began to w'ork amongst the sheep and in the middle of Oc¬ 
tober they were carefully examined and their condition noted : Among^ 
the dipped sheep onh' 19 per cent w'ere blown, while 5^ per ceiit of the 
control sheep were attacked, so that it would appear from the season's 
results that dipping has a benefidar effect in diminishing the ravages 
•caused by the blow-fly in sheep. The investigations are being continued. 
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402 — The Relation to One Another and to the Skeleton of the Glands Forming Inter¬ 
nal Secretions. — Disselhorst, in KUhn-ArcInv, Vol. 5, pp 29-56. Berlin, 1914. 

The writer gives a detailed account of the relation borne to one an¬ 
other and to the skeleton by the glands producing internal secretions. 
The most important are the thyroid, thymus, pituitary body, genital 
glands and pineal body. They are of great importance to the develop¬ 
ment of the different systems, and their removal may cause disturbances 
in the animal organism. The removal of the genital glands gives rise to 
the delayed ossification of the bones of the trunk and limbs, which is shown 
by the larger frame of the ox compared with that of the bull. The exci¬ 
sion of the thyroid gland causes deficient skeletal growth and delayed ossi¬ 
fication. The hypophysis, or pituitary body, is so far of importance to the 
growth of the skeleton, that its removal causes an early stoppage of growth, 
and decreases the sexual instinct, making the animal sterile. The exci¬ 
sion of the thymus gland brings about a bad condition of nutrition of the 
body, although the appetite is greatly increased. The effect upon body 
growth exercised by the pineal gland has, according to the writer, not }'et 
been closely investigated. 

403 — The Behaviour of Certain Amino-Acids in the Metabolism of Birds. — Szala- 
OYi, K., and Kri'.vuscha, B. (Roj-al Hungarian Station of Animal Physiologj", Buda¬ 
pest) in: I, Kiserhiiqyi Kozleminyekt Vol XVII, Part 4, pp. 574-5S4 -f 3 figs. Budapest, 
1914. — II, Biocheimsckc ZdfscJirift, Vol. 66, Part 1-2-3, PP* 139-14S. Berlin, 1914.’ 

Expeiiments were conducted on ducks and fowts to determine: x) che 
extent to which amino-acids occur in the excreta of these birds on a 
normal diet; 2) the effect of ingested amino-acids on the "metabolism and 
on the composition of the excreta. The experiments were made with two 
drakes and two cocks, which had been provided with a second artificial 
anal opening so that the urine and excreta could be collected separate^; 
the wounds had completely healed when the experiments were begun* 
^Maize was fed to all the birds as a basal ration at the rate of 50 gms. 
per bird per day. In the case of the drakes the increased amino-acid was 
obtained by feeding a ration of 48 gms. of maize and 2 gms. of asparagin 
during a certain period and 48 gms. of maize and 29 gms. of glycocol during 
another period. The cocks received 469 gms. of maize and 4 gms. of sugar- 
free molasses, containing 6.48 per cent total N and 0.8 per cent N as amino- 
acid. 

The results showed that even with a diet consisting entirely of maize, 
both the urine and the faeces of ducks and fowls contain nitrogen in the 
form of amino-acid. The daily average of the two drakes was 10 mgms. 
of amino-acid nitrogen in the faeces and 18 mgms. in the urine (or 2.8 per 
cent of the total nitrogen excreted in the urine). The daily average of the 
two cocks was 21 mgms. in the urine and 13 mgms. in the faeces. 

Asparagin fed to ducks is entirely absorbed by the alimentary canal, 
so that none appears in the excreta. In the case of glycocol, however, 4,84 
per cent remained unabsorbed by one drake and 3.76 per cent by the other. 
With regard to the amide of molasses (betain-free), 0.03 per cent remained 
unabsorbed by the cocks. Most of the amino-acids absoibed are decomposed 
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in the organism of ducks and fouis, only very small quantities appearing 
in the urine. Thus the urine of one drake contained 3.77 per cent and that 
of the other 2.83 per cent of the asparagin absorbed, while for glycocol the 
figures were 6.50 and 4.75 for the two drakes; the amino-acids of molasses 
determined by Van Slykes method appeared in the urine of one cock to 
the extent of 6.9 per cent of the quantity absorbed. 

404 - The Rate of Liberation of Hydrocyanic Acid from Commercial Kinds of Lin- 

seed. (ij. — Collins, S. H., and Bl-UR, H. (Proceedings of the Durham Pliilosophical peeding 

Society, V, Part 4) in The Chemical NcieSf Vol. III., No. 2876, pp. 19-20. Eondon, 

January S, 1915. 

The amount of hydrocyanic acid contained and its race oi evolution have 
a bearing on the safety of linseed as a cattle food. Both are dependent on 
several conditions, of which the place of origin is the most important. 

Analyses carried out during several y^'ears on samples from all parts of 
the world have shown that: 

1. Seeds of oriental origin and from dry hot climates are all high in 
total hydrocyanic acid and rich in enzymic activity. 

2. The average result of changing seed from dry hot climates to 
damp and cool conditions is to reduce the amount of hydrocyanic acid 
evolved by 20 — 3 per cent and the rate of evolution by 24 4- 5 per cent. 

Thus, it appears that seed grown in temperate climates is a safer cattle 
food than that from hotter climates. On the whole there is a tendency for 
seeds originating in temperate climates to give the best yield per acre and 
to contain the least proportions of cy^anogenetic glucosides. It is proposed 
to continue the experiments with genetically pure seeds with a view to 
determining racial differences. 

405 — The Use of the Paunch Contents of Freshly Slaughtered Cattle as a Pig Feed. — 

Deutsche LandwirtschaftUche Presse, Year XEII, No. 12. Berlin, February 19, 1915. 

The German Minister of Agriculture has instructed the prefects to 
inform the slaughterhouse authorities in their districts that they^ are to * 
supply pig owners with the paunch contents of slaughtered animals (as 
far as possible gratuitously) on request. For pig feeding 200 lbs. of the con¬ 
tents of the paunch should be added to 4 gallons of blood, then mixed 
with 44 ibs. of molasses peat-moss, with 3 ^ lbs. of salt and a little white¬ 
wash. One part of this mixture has the feeding value of four parts of po¬ 
tatoes. 

406 ~ The Use of Mineral Phosphates in Calf Rearing. fairbairn, a. h„ aud 

Hutchinson, C., in The Journal of the South-Eastern Agricultural College^ Wye, Kent, 

No. 22, pp. 170-174. London, and Ashford, Kent. 

A rearing experiment was carried out with 14 calves which were fed 
for a period of 17 weeks. The diet at the start consisted entirely of new 
milk and this was gradually replaced by separated milk to which porridge 
made of linseed and maize meal, hay, concentrated food and roots were 

(i) See also B, Jan. 1913, No, 48; B. Dec. 1913, No. 1352; B, June 1914, 

IMI 
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added as time went on. The calves were divided into two groups^ to one 
Of which preci|)itated calcium phosphate (CaHP04l was fed at the rate 
of I oz. per head per day. The average gain in weight per calf over the 
whole period was 141 lbs. for the phosphate-fed lot and 138 ^4 lbs. for the 
control lot, from which it would appear that a common economical diet 
for store calves, such as was used in the above experiments, contains suffi¬ 
cient phosphate for the needs of the calves. 

407 - The Possibility of Adopting Starch Values in Practice and the Feeding 0! 

the Dairy C 0 W« — Sjollema, B. (Communication from the Chemical Eaboratory of 

the Royal Veterinary College at Utrecht, Holland;, in Journal fur LandiDijischaft, 

Vol. 63, Part IV, pp. 345-375- Berlin, December 1914. 

The writer proposes to investigate in what cases Kellner's starch- 
values are a measure that can be used, and especially if the starch-value 
(together with the digestible albuminoids) may be used for establishing the 
rations of dairy cattle. 

As is well knowm, Kellner found, with fattening steers, that i kilogram 
of digestible food formed the following quantities of fat in the body: 

I kg of albuminoids. 235 grams 

I 'J '' fat.474-598 

I 1) starch. 248 

I ) ) cellulose. . .. 253 > 

I ) . sugar. 1S8 » 

That is, that the ralative value for the formation of fat in albumin¬ 
oids, fat and carboliA^drates is as 0.94: (1.91 - 2.41) :i. 

In the production of animal fat, 56.4 per cent of the potential energy 
(number of calories) of starch is fixed; 64.4 per cent at most of the 
potential energy of fat; 39 per cent of the total heat of combustion of the 
proteins, or 49 per cent of the difierence between the total heat of 
combustion and that quantity that is given up to the organism (about 20 
per cent). 

As Kellner's data were obtained with fattening steers, the question 
arises, do they hold good for other animals (for instance non-ruminants) 
and for other forms of production ? The starch-value represents the pro¬ 
duct of the content of digestible constituents, of the behaviour of these 
constituents as observed in the production of fat, and of their value. By 
changing one of these factors, the product changes also, From the discus¬ 
sion of these three points, the writer concludes that the proportional num¬ 
bers used for the calculation of the starch-value lend themselves fairly well 
to the calculation of the maintenance ration of cattle, as well as of horses 
and pigs; they remain also nearl}’ the same when the form of production 
„ is work instead of fat. They do not, however, hold for the production of milk 
or of flesh (that is for growing animals), since in the production of milk 
more than 40 per cent of the proteids of the ration of production, and 
sometimes as much as 80 per cent (against 39 per cent in the production 
of fat) can be con%'erted,into milk protein; wffiile of the fats contained in 
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the ration of production, at most i % times the quantit3' converted in 
fattening animals (which is be\^ond 6o per cent) can be transformed into 
milk fat. For the production of meat the useful effect of proteins is about 
the same as for the production of milk. 

From the discussion of the question as to the useful efiect of the 
proteins contained in the ration on the production of the proteins of 
milk, the writer concludes that it is not right to attempt to represent 
the value of the ration of production of milch cattle b^’ a single number, 
w'hether it be in starcb-value or in milk-values (Oria Jensen). Such 
a single coefficient can exist only when a single substance (or w^ork) 
has to be produced, and this substance (or work) ma}^ be produced by 
all the constituents of food, as in reality" happens for the production of 
fat. For the same reasons it is not correct to express in starch-values 
tl^e ration of production of young animals: in this case also the proteins 
have to perform a special dut}" (formation of flesh); on the other hand 
the useful effect of proteins is much greater in young animals than in 
the fattening of adult animals; therefore the proportional numbers of 
proteins, fat and starch are different. 

In discussing the question of feeding milch cows, the writer is of 
opinion that the daily maintenance ration of the milch cow should 
contain at least 300 grams of digestible protein for every 500 kg. (i 100 
lbs.) of live-weight: in Sweden the milk control associations calculate 
this quantity at 325 grams. In Denmark on the other hand much less 
is considered sufficient, namely from 100 to 125 gms. In Holland the figure 
is calculated at 270 to 300 gms. on the results of experiments carried 
out at Withuizermeeden (province of Groningen), and at 263 to 296 gms. 
from others made at the Hoorn experimental dairy. In the Hoorn 
experiments, during the winter 1912-13, the milch cow^s were fed^ 
maintenance ration which for every 500 kg. live-weight contained 
quantity of utilisable proteids calculated at 200 gms. on the basis of 75 
per cent useful effect, and at 245 gms. on an 80 per cent basis. This ration 
had a sommewhat unfavorable effect on the live-w^eight of the animals 
and upon their milk 3deld, wffiich diminished by 3.5 per cent. 

The starch-value that must be contained in the maintenance ration 
of a milch-cow is calculated b^^ Kdlner at 5 lbs. per 1000 lbs. live-weight, 
while the above Dutch experiments set it at 6 lbs. 

From the discussion of the question of the productive ration the 
writer concludes: The quantity of protein necessary 'to produce the unit 
of milk (e, g. 10 lbs.) can not be exactly determined; it is, however, not far 
from 0.4 lb., admitting that out of 100 parts of digestible protein in the 
ration, 80 parts are transformed into milk protein. For the formation 
of lactose probably 0.5 lb. of carbohydrate is necessary for 10 lbs. of milk, 
admitting that 90 parts out of 100 are converted into sugar. In practice, 
taking into account the individual differences, etc., it will be better to feei 
a Httle more protein and carbohydrate, that is 0,45 and 0.6 lb, respect¬ 
ively. Lastly, the milk fat will be formed as a rule partly from the fat 
.and partly from the carbohydrates of the food. Assuming that fqx theL 
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formation of the milk fat from these two groups of bodies the same 
quantitative rules as for the formation of the fat of the body hold good, 
then the production of all the fat of lo lbs. of milk (containing 3.2 per cent) 
will require 0.55 lb. of fats or about 1.3 lbs. of carbohydrates contained in 
the wholly or almost wholly utilisable feed. If the fat in the milk is formed 
partly at the expense of the fat contained in the food and partly at the 
expense of the carbohydrates, e, g. 0.12 lb. from the former and 0.2 lb. 
from the latter, the ration will have to contain 0.2 lb. of fat and o.S lb, of 
carbohydrate. But it is not improbable that the useful effect of the fats 
contained in the food is higher for the production of milk fat than for the 
body fat, similarly to what takes place in the formation of rmlk proteins 
and lactose. Admitting that 0.18 lb. of fat in the fodder be available 
for the formation of the fat of 10 lbs. of milk and that the useful effect be 
90 per cent, so that 0.162 lb. of milk fat will be produced, a further 0.158 
of milk fat will be formed at the expense of the carbohydrates, of which 
0.632 lb. will be required at the same rate of utilisation. 

If it be allowed that the abor^e data are not far from the truth, there 
stiU remain many unsettled points in the question of feeding, and a 
Siffficienily scienUfic basis for the cakuktimi of the rations of milch cattle is 
still wanting. 

In establishing the rations of milch-cows which have nearly or quite 
finished growing, the writer considers that provisionally the following quan¬ 
tities may be accepted, taking into account indiridual conditions: 

# 

270 gms. (0.6 Ib.l of proteins for the maintenance ration per i 000 lbs. live-weight. 

2 700 gms. (6 lbs.) of starch-valne for the maintenance ration per i 000 lbs. live-w'eight. 

204,5 gms. (O.45 lb.) of proteins for the formation of the protein of ro lbs. of milk. 

270 gms. (0.6 lb.) of carbohydrates for the formation of the lactose in 10 lbs. of milk. 

Besides the above, there are the carbohydrates and fats required 
for the production of milk fat. As useful effect (in the case of completely 
utilisable fodders) 25 per cent can be calculated for the former and 70 to 
So per cent for the latter. 

40S - The Ab^erhalden Dialysis Method for Determining Early Stages of Preg¬ 
nancy Tested in Germany (i), — RaeuUer, Siebolu and Roecke, in Berliner 
Tierarsiliche Wochenschnfi, Year 31, Xo. 8, pp. 8S-99. Berlin, Febmaty 25, 1915, 

The writers have tested Abderhalden’s dialysis method on 52 sub¬ 
jects (47 cows and 5 horses). Strict attention was paid to the numerous 
communications made by Abderhalden and his fellow-woikers, the test 
being carried out in such a manner as to exclude all possibility of error. 
The writers arrived at the conclusion that, though -the possibilit}^ of 
obtaining correct results cannot be denied, it is questionable whether, at 
present, success can be achieved by the practical breeder, even if the di¬ 
rections are carried out with the most scrupulous care. Clinical methods 
witt still retain the value they have always possessed. 


{Ed.) 


(i) See also B, Jan, 1915. No. 69. 
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409 - Substitutes for Oats in Feeding Farm Horses. — The Journal of flu Board of 

AgrtcuUme, Vol. SXI, No. 9, pp. S08-811. I^ondon, Deceinbei* 191^. 

Rations for farm horses. — During tiie winter months an ordinar^^ farm 
horse should receive a daily ration of about 16 lbs of digestible food (or¬ 
ganic matter), which should include about 1 34 lb. of albuminoids. When 
the horse is on ordinary” winter w^ork rather more than half the total ration 
should come from grain and other concentrated feeding stufis and rather 
less than half from hay and straw. In a ration of 14 lbs. of oats and 18 lbs. 
of hay the proportion would be 8 % lbs. of digestible food from the grain 
and 7®/4 lbs. from the fodder. When the work is hard the grain ration 
should be increased so as to provide about 10 lbs. and when light about 
6 lbs. of digestible food per day, the hay and straw rations being 
correspondingly reduced to give from 6 to 7 lbs. of digestible food in the 
former case, and increased to give about 9 lbs. in the latter. When 
employed on hard work, as much as 12 lbs. of digestible food may 
adavantageously be supplied as grain. Under normal market conditions, 
oats constitute an excellent concentrated food for horses and one of the 
most economical; but w^hen prices are exceptionally high they may be 
profitably replaced by other feeding stufis. 

The following table gives the approximate weights of albuminoids 
in 14 lbs. of various feeding stuffs suitable for horses. 




Digestible organic 
matter 

lbs. 

Digestible 

albuminoids 

lbs. 

Oats. 

. . 

8V2 

1V4 

Beans. . .. 


101/4 

3 

Maize.. 



I 

Dried brewers’grains. . 

. ♦ 


I % 

Rice meal. 

* . 


V. 

Bran.. 

. . 

8 


Sliarps. 


8 

X V2 


The eight rations given on the next page are based on the albumin¬ 
oid content of the above-mentioned foods. 

Rations for mares. — Mares in foal may either remain idle and at grass, 
or be at work and wintered indoors. In the former case the concentrated 
ration during winter may consist of about 3 lbs. dried grains, 3 lbs. rice 
meal and x lb. bran, the quantity of the last being increased to 2 lbs. before 
foaling. Mares which are worked during the winter months, in addition 
to an unlimited supply of hay may receive one or other of the following 
rations: 5 lbs. dried grains, 4 lbs. rice meal, 3 lbs, beans and 3 lbs. bran; 
or 5 lbs, crushed maize, 5 lbs. dried grains, 1 lb. beans, i lb. linseed cake 
and 2 lbs. bran. Each of these rations contains about 934 lbs. of digestible 
food including 2 lbs. of digestible albuminoids. The bran should be 
increased to 3 or 4 lbs. just before and just after foaling, 
should be given. ' ' , 
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Oats i 
Ration 



Alternative Rations 




S 

1 ; 

2 ! 

3 



6 

7 

8 


lbs. 

lbs. 1 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Oats. 


_ i 

) 

— 


— 

— 


— 

Crushed beans. 

1 

’ 2 ! 

4 

— 

3 

— 

3 

— 

Crushed maize. 

< 

3 

3 

2 

— 

— 


6 

Dried brewers’ grains . . 

1 

3 1 


7 

4 

8 

3 

4 

Pice meal. 



3 

6 

4 

4 

6 

! 

— 

Bran. 

j ’ 

1 

I 1 

1 

3 


3 

I 

’ 2 

' 3 

Sharps. 


2 

— 


— 

2 

1 — 

! 

Total . . . 

1 : 


13 

: 

^4 


14 

13 

Containing: 

{ ; 




1 




Total d^estible food . 

I i 

1 

^ i 



j 8^, 

8Vj 

SVs 

8 V 4 

Digestible albuminoids. 

1 iV* i 

] ! 



! 



tI/ 

^ /2 

I Vi 

Cost . • . 

IS 2d. i 

9d i 

83;'4i«‘ 

' 8^;4(i 


8 Va<i 


Raimis for young Iwrses, — A foal may have a mixture of equal parts 
bruised oats, bran and crushed beaus, starting with i lb. before weaning 
in the autumn, and rising to 3 lbs. daily when a year old. Colts from 
one to two years old may get from 3 to 5 lbs. daily of a mixture of equal 
parts of dried grains, rice meal, bran, and crushed beans. J^fter two years 
old, until work begins, the coitus ration of concentrated food should rise 
to 7 or 8 lbs. daily. The last named quantity would contain 4 2/4 lbs. of 
digestible food, including i lb. of digestible albuminoids. 

CATTLE ^10 - Zebu Crosses: Experiments Carried out at the Perugia Institute of Animal 

Husbandly (i). — Pucci, Cablo, in VItalia Agricola, Year 52, Xo. 2, pp, 58-63. Piacenza, 

February 1915. 

The writer describes the results obtained by him, which are also the 
first reported in Italy, by crossing Zebus with the Maremma, Romagnola 
and Perugia breeds. 

The aebu bull belongs to the Gujerat breed, one of the most esteemed 
breeds of India; it is about 3 % years old and weighs 1430 lbs. It combines 
an elegant shape with great robustness and remarkable agility. This bull 
served 113 cows between November 1912 and May 1914. Of this number 
only 9 remained sterile, or eight per cent {2); among them were some Schwyx 
and Butch cows. 

NaturaDy the ol^rvations made have been limited by the ages of the 
cross-bred animals, and the writer proposes to report later on subsequent 

m.). 


(1) See also B. May 1913, No. 545. 

( 2 ) These cows Bad already beea tried in vain with other bulls. 
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iavestigations. Xevertlieless he considers that the observations already 
made deserve a preliminary notice. 

From an examination of the characters of the crosses obtained from 
the male Zebu with the Romagnola and Perugia females (3), as well as 
of those from the Schw^^z and Dutch dams, which some farmers have bred 
out of curiosity, though they had been warned that the Gujerat cows pro¬ 
duce only enough milk for their own calves, the writer has been able to 
collect the following data : 

1. That in all the crosses the characters of the Zebu are dominant 
where the fineness of the skeleton, the abundance of dewlap, development 
of the ear, slope of the rump and muscular system are concerned. 

2. That the coat-colour and size of horns seem recessive. 

3. That in general all the crosses show remarkable agility in their 
movements and great robustness. 

4. That they show* much aptitude to produce flesh. 

5. That they seem to possess considerable resistance to foot-and- 
mouth disease; this resistance seems to be due to heredity, as would appear 
from observations made at the Gorio dairy near Brescia, w'here a male 
and a female Zebu of the Gujerat breed, which were kept together with a 
herd of 70 brown Alpine cowrs, were spared by the foot-and-mouth disease* 

411 - Significance of Milking Characters for Judging the Milk Yield of Cows. — 

Peters, J., in Jahrhuch fur wissenscJmftliche und praktische Tierzmkt, Year 9, pp, 331-238. 

Hanover, 1914. 

At the request of the Bast Prussian Dutch Herdbook Association, in¬ 
vestigations were made to determine the value of milking characters in 
estimating the milking properties of cows. In accordance with the usual 
methods practised by the breeder, the whole complex of milking charac¬ 
ters, together with the shape of the body, were determined once and 
represented by a figure. 

A herd of about 140 cows was used ; ah the animals were examined 
first on May 8 and again on November 8 of the same year ; the average 
of the two scores was taken as the estimate of the milking characters. 
Only such cows were taken into account as were at least 4 years old, had been 
controlled for at least 3 years and had had normal lactation during tMs 
period. They were divided according to the milking characters into 
three lots, the first containing those with the best charaters and the second 
and third those with moderate and lowest characters respectively. The 
three lots gave the following average milk yields per cow and year; 


lbs. 

I. Best milfeiag characters ..10 287 

II. Medium » » . 9100 

in. I^owest » )> 7 936 


(3} The Maremma cows bad not yet calved. 
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From these facts it appears that the breeder is on the right tack in 
taking the milking characters into consideration when selecting or pur¬ 
chasing cows. 

412 - Some Results from the Fattening of Dairy Cows. — Hutchinson, c., in The 
Journal of the South Eastern Agricultural College, Wye, Kent, No. 22, pp. 161-169. 
I^ndon, and Ashford, Kent. 

An investigation was made on the cost of fattening dairy cows, in order 
to determine the most profitable way of preparing them for the butcher. 
Five cows which were being drafted out of the nulking herd were put on 
to a maintenance ration of : 

40 lbs. STPedes or mangolds 
7 5) meadow hay 
14 » oat straw 
2 » Egyptian cotton cake 
1 » molascuit 

to which was added a mixture of concentrated food stuSs at the rate of 4 lbs. 
of the mixture per gallon of milk produced. The experiment commenced 
on October 24th, 1912, when the cows were yielding from ii to 20 lbs. of 
milk per head per day ; during the first period of the experiment, which 
lasted tin December 19th (8 weeks), they received only the maintenance 
and inilk production rations. Throughout the second period of eight weeks, 
the cows received an additional fattening ration of 6 lbs. of concentrated 
food per head per day, and during the third period, which lasted from Feb¬ 
ruary 13th till the cows were sold in March and April, the milk produc¬ 
tion ration was discontinued and the fattening ration was increased to 
10 lbs. per head per day. 

The gain in weight during the three periods was 122 lbs., 454 lbs. and 
357 lbs. respectiveh% making a total of 933 lbs., while the estimated value 
of the total increase was £17 4s sd, or per lb. live-weight increase; the 

milk 3delds during the three periods were 3 852 lbs., 3 807 lbs. and 895 lbs. 
xespectivel3". Taking the value of the live-weight increase as 4 ^2^ per lb. 
and that of milk at M per gallon, the returns for each period were w^orked 
out separately. The results show an excess of about £i on the returns 
over the cost of food during the first two periods, while in the third period 
the cost of the food exceeded the returns b}- over £7. 

The writer concludes that in preparing cows for the butcher, the fat¬ 
tening ration should be withheld from the diet so long as the milk yield has 
not fallen below an unprofitable level, and onty introduced w hen required to 
arrest the normal decline of milk, as that part of the ration devoted to 
maintaining the milk flow gives better returns than that part utilised for 
body increase- Further, the results of the third period would suggest the 
advisability of curtailing the interval between dndng off and sale as much 
as possible, and, unless there is a marked difference in value between a 
fat cow in mdlk and a similar cow out of milk, of selHng the fat cows direct 
from the milking herd. , , 
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413 — The Central Pyrenean Sheep. — Gir.\rd, in Rerouc. vcUnnam, Year 39 (;i), Nos. 7, 8 
and 9, pp. 402-410, 460-471, 523-536 7 figs., 2 tables. Toulouse, Ju 1 j% A.ugust and Sep¬ 
tember 1914. 

The breed of sheep of the Central Pyrenees, to which belong all the 
sheep of the mountainous districts of the departments of Haute-Garonne 
and Ariege, was for a long time included with the neighbouring breeds of 
the extremity of the chain (Basqnaise, Bearnaise, Corbieres and Roussil- 
lonnaise) under the generic name of “Mountain breed,or later “ Pyrenean 
breed 

Nevertheless, from the most remote times, the Pyrenees in the neigh¬ 
bourhood of the Mediterranean district have been the hom.e of a small 
Merino sheep with very fine wool, while the sheep of the Atlantic side are 
large animals with very long and coarse wool, and those of the central 
region are small and liveh", with coarse, but not thick, wool, often mixed 
with hair. For the State regional shows the Agricultural Administration 
distinguishes in its schedule two Pyrenean breeds, the one with long wool 
and the other with curly wool. The sheep of the Central Pyrenees belong 
to the second group. At the last special regional competition held at Foix 
(May 1914) the Agricultural Administration recognised in its schedules 
only tvro sub-breeds of these sheep: i) that of the high valleys of the Ariege 
(the old Tarascon or Ariegeoise properly so-called); 2) the Castillonaise 
or Pyrenean sub-breed with red points. 

Sheep have always been of much greater importance than cattle in the 
Central Pyrenees. This district is one of the most important in France 
for sheep, at least as regards their number, which has been estimated at 
over 400 000. The present sheep of the Upper Ariege represent, according 
to the writers, the almost unchanged descendants of the breed existing 
throughout the plateau of the Pyrenees, in both France and Spain, long 
before the Iberian invasion and the Roman conquest. Certainly it is the old¬ 
est of all the breeds acclimatised in the Pyrenees district. It has been able 
to resist the transforming effect of crossings, in spite of the invasion of 
Merinos at the end of the eighteenth century, the importation of Flemish 
rams in 1792 and the introduction, about i860, of numerous rams of im¬ 
proved English breeds (Ueicester, Kent, Southdowm and their crosses). 

The sheep of the Central Pyrenees are quite distinct from the other 
French breeds. They are general purpose animals. The height of the largest 
rams never exceeds 33 inches, while that of the smallest ewes is never be¬ 
low^ 20 inches; the weight of an adult animal in store condition is between 
85 and 180 lbs. In colour they are usually white, with head and legs striped 
or spotted with russet, brown or black; occasionally they are entirely 
of one of these colours. The wool is of moderate length (about 8 in.), and 
decidedly curled; the staples are rather coarse and run to a point; there is 
frequently a large proportion of hair. 

The breed is very hardy and the only one suited to this wild country. 
It is considered resistant to liver*rot, which decimates all the other bxee^ 
of the damp districts of the' upper basin of the Garonne, and is very adapt¬ 
able to the most varied climates and conditions. , The ranis have great ’ 
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potency, so that they aie most useful in improving the milking breeds of 
the South of France which have been weakened by in-breeding or other 
causes. Many Central Pyrenean sheep are sold to improve the milk-yield¬ 
ing properties of the flocks in the Rocquefort cheese-making districts. 
They fatten quickly, even when grazing on the mountains, provided the 
pastures are not too heavily stocked; in the plain, where they are more 
liberally and regularly fed, they develop earty and make excellent car¬ 
cases. When properly fed on roots and grain with a little cake, they fatten 
well. They are not ready for the butcher until 3 % 4 y^ars; the mutton 

is excellent. Their wool production is also average, the fleece weighing from 
4 % to 9 lbs. The wool is strong and tough; it is used for the manufacture 
of coarse cloth and especially for mattresses. 

For some time, owing to systematic selection, which is encouraged 
by the State, the Departments and the local Agricultural Societies, the 
Pyrenean sheep have greatly improved in uniformity and are in process 
of forming a single distinct t>q)e. Two sub-breeds are officially recognised, 
with russet and coal-black extremities respectively. Those of the black¬ 
faced type are more nearly related to the large Pyrenean breed; this type 
is the more numerous, the older and the more widelj’^ spread; the russet 
is less numerous, but is superior in quality. 

414 — The Short Eared>Sheep of Norway. — wniEnT, chr., in jahrbuch fur wissenschaft- 

licke und prahtishe TierziicM, Year 9, pp. 266-267. Hanover, 1914. 

In many districts in Norway amongst the old short-tailed type of sheep 
occasional animals are found which have also very short ears. The writer 
has met with five such sheep and has been able to study four of them more 
closely. The first had an ear length of 4 cm. {i % in.); it was white, and 
rather like a Cheviot; when mated T^ith a pure Oxford Down ram, it gave 
birth to a distinctly short-eared lamb. The other three sheep belonged to 
a small farmer's flock of ten, and were descended from a ewe which had 
been purchased twenty years previously. During all this time, it bad never 
occurred that a ewe with normal ears had produced short-eared offspring; 
thus the possession of short ears appears to be a dominant Mendelian charac¬ 
ter. These three short-eared animals were a ewe and its twin lambs; the 
ears of the mother and the ewe lamb were 4 cm. {i ^2 smd those of 

the ram lamb 5 cm. {2in.), while the normal length of the ears of Cheviot 
hybrids is 8 or 9 cm, (3 to 3^2 ^n.). Kone of the other seven sheep of the 
flock had ears of intermediate length. 

415 — HaillOllS for Kgs* — The Jmmal of the Board of Agriculture, Vol, XXI, No. 8, 

pp, Eondoti, 1914. 

When, owing to the abnormal conditions of the market, a number of 
feeding stuffs which are commonl3" used for pig feeding are scarce and dear 
while others are relatively cheap, it be useful to suggest some rations 
of equal feeding value to those generally used but more economical. Such 
are the rations given below. In each case No. i represents the ration in 
general use, while the others are the alternative ones. The cost is based 
on the prices itding in Tondon in October 1914 , 
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Ration 1 

X lb. ^Middlings 


/2 


Barley Meal 




Rations for Fattening Pigs. 
For pigs of 40 lbs, live weight. 

Ration 2 

1/2 lb. Middlings . ] 


V2 


Rice Meal 




id 


Ration 3 

I lb. Sharps . * . i 
/g » Middlings 


Vs 


Fish Meal 


11/2 lb. Sharps . , 

I ’’ Barley Meal 


For pigs of 80 lbs, live weight, 

.) 3/, lb. Sharps. . . j 


I ^/4 lb. Sharps . . 


■I 




Gluten Meal 
Rice Meal 


*/4 


id 


Middlings . j 
Fish Meal . ) 


For pigs of 140 lbs. live weight. 


lb. 

Sharps . . . 

i I V2 

lb. 

Sharp.s • • • J ^ 

lb. 

Sharps. , . 


Barley Meal. 

V4 

» 

Bran. • • • f ^ ^'. 4 

Gluten Meal. 1^/4 

» 

Middlings . f 

9 } 

Maize Meal . 

V 3 / 

f '4 

» 

)) 

Rice Meal . i 



1V2 

» 

Rice Meal. . 1 

» 

Fish Meal . 



For pigs of 180 lbs. live weight. 



j lb. Sharps . . . 

) ’ 

lb. 

Sharps • • • ) 


- 

t » 

» 

Barley Meal. 

Maize Meal . 

r''' ■ 

» 

» 

Bran . . . f 

Gluten Meal 1 ' ® 





2 


Rice Meal . J 






4 lb. Sharps . . 
4 Middlings . 
z ji Bran . . . 


Rations for Sows suckling theii Young. 

. ^ 4 lb. Sharps ' * • \ * * * ) 

3 » Middlings. 2 » Bran • * • / 5 

2 » Bran . . . / ^ 4 » Rice Meal . 1 

» Fish Meal * | 


td 


The above quantities suppose that only such foods are fed, but it will 
be very advantageous to supply some green food also. Young store pigs 
may be allowed to run out to graze, while fattening pigs must be given some 
green forage such as clover, vetches, lucerne and rape, or potatoes, turnips 
and mangolds. The three last mentioned should be boiled before being 
fed. The results of numerous experiments show that about 4 lbs. of po¬ 
tatoes or 8 lbs. of turnips or mangolds may replace about i lb. of cereal meal 
in a mixed ration. I^ucerne, clover and rape, lb, for lb., are even more 
valuable than potatoes when fed in conjunction with cereal meals or offals. 
Similarly skimmed milk or buttermilk are most useful additions, particu- 
larl3* for young pigs. It is calculated that, i gal. of simp milk is equal to* 



BEES. - FISH BREEDING 


BEES 


risa 

BREEDING 


610 


I ^ 3 lb. of cereal meals, \\l3eii procurable at id, to 1^2^^ gallon skim 
milk or buttermilk can generally be profitably fed in quantities up to i gal. 
per head daily. 

416 - Inheritance in the Honey Bee. — new eld, wilmon, in Scmm, voi, xei, 

No. 1049, pp. 218-219. Garrison, N. Y., February 15, 1915. 

Reciprocal crosses were made between the Italian and Camiolan 
races of bees; the former are distinctly 5’ellow in colour while the latter 
are more or less gray and possess the further characteristics of using wax 
instead of propolis for sealing crevices, fastenirg frames together, etc. Ita¬ 
lian queens mated to Camiolan drones produced an generation of work¬ 
ers and queens in which the yellow^ colour and the abrormal use of wax 
were dominant, while in the same generation resiiltirg from the reciprocal 
cross, dominance of neither character was absolutely ccniplele. Icalian 
queens mated to Camiolan drones produced only Italian drones, and Car- 
niolan queers mated to Italian drones produced only Camiolan drones, 
but Fi queens of either cross produced Italian and Camiolan drones in 
equal numbers. Assuming that the drone is produced parthenogenetic- 
ally, yellow colour behaves as a simple Mendelian character; the practice 
of professional queen-breeders of considering that an Italian queen has been 
pure!}" mated if she gives rise to yellow workers would therefore be incorrect. 

41 r — Experiments in Controlling the Musquash by Bacteria (i) — broz, otio, in 

Oshrrtich.sclie iz^'So 4, pp. 26--,-. Vicniu, February 15, 1915. 

At xhe request ot the Ministry of Agriculture, the Austrian Plant 
Protection Station in Menna has investigated the possibitity of using the 
bacterial cultures kept for the destruction of mice and rats (Bad, typlii 
tniiriu,n. Loffier, and Danysz xitus) in ^he c^mlrol uf the musquash {Fiber 
zibcthicHS Qny,). This animal, which was introduced some }ears ago into 
Austria ®ohemia^ has increased so greatly as to have become a real pest 
to the fisheries. 

The infection tests were carried out by administering the bacteria to 
the subjects of the experiment, either with wheat and fish, or mth maize 
and wheat. One rat was given the Ldffler mouse-typhus bacterium, another 
the Danysz, and a third a mixture of the two species. All three treatments 
gave infection, followed by^ death. As the experiments have been success- 
lul. they will be continued. 

418 - Unit Production of a Trout Pond. -- r w^ret-wattel, c , in Buik^m ik la Socute 

Xaiiomte i'Acdimaiaiion de Tmice, Year 63, No. 2, pp. 45-4;. Paris, Februai.v 1915. 

As a contribution to the solution of the important practical question 
of the quantity of fish that can be reared per surface unit of a pond, so as 
to obtain tha largest profit possible without having recourse to artificial 
feeding, the writer gives an account of the following experiments carried 
out in Switzerland, of which the results correspond to the figures obtained 
on other occasions. 


{Ed,), 


(i| See also Feb. 1915, No. 3 p. 
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In a pond of 12 sq. yds. area, fed by a small stream (which only ran at 
the rate of about a gallon per minute), were placed in April, 15 young fry 
of different Saimonidae, viz. : 


5 common trout, of 5 gins,, total weight.25 gnis. 

5 rainbow-trout, of 3 to 5 gms., » .i 7.5 » 

5 brook-trout, of 6 gms., » .30.0 » 


Total . . 72.5 gms. 

The bottom of the basin was covered with a layer of puddled clay 
5/4 in. thick. During the winter, manure had been spread all round, in or¬ 
der to prevent the water freezing at the edges ; some of it fell into the ba¬ 
sin, so that in the spring the water, which w'as 2 ft. deep, presented a very 
noticeable yellowish colour. At the bottom and on the surface grew many 
algae, as well as Lemna minor, Potamogeton iensus and P. crispus; many 
minute crustaceans {Cypris, Cyclops, Daphnid), molluscs {Lininaea) and 
larvae of Ephemera were present. The clay at the bottom also harboured 
many larvae of Chironomm pliimosxis, wrhile the sides of the pond were 
covered with a thick la^'er of algae. During the summer heat, the tempe¬ 
rature of the water easily reached 22 to 230 C. (72 to 74® F.), which was most 
favourable for the development of the low'er flora and fauna forming the 
sole food of the young fry. 

After three months the fish were caught and it was found that the 
common trout and brook-trout had grown the most. The rainbow-trout, 
in spite of the relatively high temperature of the water, which should have 
been favourable to their development, took the third place. This renroval 
of the fish from the water caused the death of two common trout, whose 
combined weight was 88 gms. 

On October 24, the fish w^ere all taken out, and their weights were as 
follow^s: 


5 brook-trout, total weight.201 gms. 

5 rainbow-trout, .) 181 » 

3 common trout, 5) » 137 » 


Total , . . 519 gms. 

Adding to this the weight of the trout that perished from the first 
fishing, the total amounts to 607 gms. (i lb. 5 oz.), and subtracting from this 
the initial weight of the fry, we have 534.5 gms. (i lb. 3 oz.), which repre¬ 
sents the gain in weight during the six months; this corresponds to just 
over I 14 025 . per sq. yd. Thus, an acre might give 450 lbs. of trout, 
without any expense for food. 

41Q — Rearing Large Quantities of Daphnids as Food for Salmoiud Fry.— wohloe- 
MUTH, R., hxAll;emein& Fischerei^Zeitung, Year 40, ISo. 5,pp. 69-71. Munich, Marchi, 1915. 

Although it has been pointed out already by various observers, that 
it is possible to feed Salmonid fry upon Daphnids, during the early stages of 
their development, the practice of rearing large numbers of these in small 
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ponds has hitherto found little favour. The principal reason for this fact 
is, that it is impossible to rear Daphnids in the open, during the winter, viz. 
from January" to March, in ponds which are cold and exposed to the wind, 
for the}^ onty breed successful!}" in water that has been well warmed. Thus 
it is necessary to do without this food for young fry just at the time when 
it is most wanted, i. e. from January to March, the breeding-season of trout 
and brook-trout. 

A cause of lack of success in summer may be the entrance of cold spring- 
water at the bottom of the pond: arrangements should be made to prevent 
this. Further, the choice of the right kind of Daphnids is a great element of 
success; if the animals are taken from a clear stream or pond, or even from 
a lake, when introduced into their new quarters, they often breed but spar¬ 
ingly, or very soon die out. If, on the other hand, they are collected from 
vihage ponds, or from puddles, better results are usually obtained. This 
circumstance, which was experimentally demonstrated by the writer, is 
due to the fact that Daphnids from clear streams require much more 
oxy-gen than the pond dwellers. According to the writer, the species requir¬ 
ing little oxygen are Daphnia magna, D. piiUx and Moina reciitostris. 


'BARU ENGINEERING. 

420 - Falkenburger’s Automatic Balance Plough. — MascMn$n~Zeitm§t Year 13, 
, No. 2, p. 6. Berlin, January 15, 1913. 

The accompanying figure shows Falkenburger's automatic balance 
plough, patented in Germany under No. 274139. In this plough the oppo- 



Palkenbtirger’s Automatic Balance Plough. 

site shares are attached to a shaft fixed across the centre of the beam, which 
is carried by three wheels. When ploughing, the share at "work is kept in 
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position by a spring controlled a lever. On nearing tbe end of tbe furrow 
tbe lever at the rear is drawn back and the resistance of the soil causes the 
corresponding share to lift out of the ground and the other one to descend 
ready to open the new furrow as soon as the direction of the plough is re¬ 
versed. Thus the machine does not require to be turned; only the team, 
without unhitching it, is led round, while the draught chain runs on a rod 
parallel to the beam. By the ingenious device of an articulated parallelo¬ 
gram the plough moves automatically sidewa^'s into the new furrow. 

The chief advantages of this plough are the following : owing to the 
support given by the three wheels and to the central position of the shares, 
it requires practically no steering; it is easy to remove from place to place, 
as, when travelling, the shares can be fixed in a position well clear of 
the ground ; lastly the very fatiguing work of changing the position of the 
shares in the usual tumwrest ploughs, at the end of every furrow^ is com¬ 
pletely avoided, so that e%^en a mere boy can use this plough. 

421 - Disk Plough with Second Shaft Bearing Blades which Break up the Slice, 

— Maschinen-Zeitung^ Year 12, No. 23, pp. 245-246. Berlin, December i, 1914. 

The main features of this machine, patented in Germany under 
No. 276 086, are a number of sharp disks, mounted near each other on the 
same shaft, which cut into the soil by the weight of the whole machine and 


Action of special disk plough. 



Illllllll \L 
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lift by friction a slice of earth which is then broken up by a series of knives 
mounted on a second shaft which may be situated over or behind the disks. 
In order to prevent the rapidly revolving knives being injured by stones or 
the like they are not rigidly attached to the shaft but are mounted in such 
a way as to allow relative motion between them. 

Besides, they may be arranged in such a way to the lifted slice that 
only the outside of the latter is broken up and thrown backwards while the 
inner |)ortion is scraped ofi and allowed to fall on the revolving knives which 
break it up and throw it into the bottom of the furrow. Figs, i and 3 are 
cross sections of the working parts of the machine and fig. 2 is an elevation 
of the knives mounted on a shaft a and kept at the proper distances from 
each other by rings s. A nut of presses them all tightly together, but it 
allows some freedom to each blade when the resistance exceeds a certain 
limit. 

In fig. I the blades are placed over the disks and in fig. 3 they are 
sicuated behind ; with this arrangement the soil is completely turned over. 

422 - Tillering Wheat by Ma hinery. — Tkc implement and Machinery RcvieTi'i Vol. 40, 
No. 479, pp. 13S4-13S5. l4>ndoii, jUarch i, 1915. 

The Rev, E. SeeeEy of Tunbridge Wells, England, has invented an 
agricultural machine, the '‘Tillerer*’ which, it is claimed, assists wheat 
plants to tiller, that is to make more, stems above ground and more roots 
beneath than would grow naturally without assistance. 

The tillerer, in the main, is a drillirg machine, but provided with thee 
difierent sets of tilling implements. 

The first set: consists of small moulders which are placed in front of 
the seeding apparatus and which make small furrows in the bottom of 
which the seed falls at wider intervals than usual, namely 3 to 4 inches 
apart — thus effecting a saving of seed, using only half a bushel pet acre 
against the usual two to two and a half bushels. — As the machine moves 
on some soil falls in and covers the seeds sufficiently. 

When the plants show three to five inches of the third blade the seed¬ 
ing coultem and the moulders are removed from the machine and a set of 
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two-lined curved forks substituted and placed with the points turned to¬ 
wards the back of the machine. The tillerer is then driven along the rows 
with the forks pressing on the ridges and scattering part of their soil into 
the furrows on the roots of the little plants. 

When another three or four blades have growni, the first set of forks 
is exchanged for the next set. These are three-tined forks and resemble 
a bird’s foot. These are used similarly to the first set but with rather 
more pressure. They bring the soil of the ridges down to the old level of 
the ground, filling up the furrows. 

The time for the fourth stage is a matter of discretion. The forks are 
removed and the moulders without the seeding coulters are replaced. The 
machine is drawn over the field so that the moulders pass half way bet-ween 
the rows of plants, with just enough pressure to make slight furrows. This 
leaves the plants earthed up in little ridges i or 3 inches higher than the 
old level of the ground, and gives the plants plenty of space for artificially 
developed roots 3 inches or more above the original seed. 

423 - An Inexpensive and Efficient Stripper for Crimson Clover. — The Coimtry 

Gentleman, Vol. lyXXX, No. 7, p. sSr. Philadelphia, February 13, 1915. 

This crimson clover seed stripper is designed to be hung on the axle A 
between t-wo wheels which are not showm in the accompanying fig. i. The 
iron hooks G are used to attach the stripper to the axle, and should be of 



Clover stripper. ,' 

such length as to allow the bottom of the stripper to tide at six inches from 
the ground. The handle M permits the teeth to be raised or lowered to 
catch the heads at the proper height. The limits through which the teeth 
may be raised or lowered are fixed by means of the slot F. This 
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either the front or the back of the machine from tilting enough to strike the 
ground. WHien it is desired to hold the stripper rigid, the removable bolt 
C can be taken out and inserted in one of the holes E. 

It is necessary to have the plank IS!, to which the whipple-tree is attached, 
fastened to the shafts far enough in front to prevent the horse's hoofs 
from coming in contact with the teeth of the stripper. The teeth are sawed 
out of oak boards, which in turn are nailed to planks H and K, Pig, 2 
shows the cross section through the teeth, 

424 - Boltze^s Patent Apparatus for the Control of Smut in Spring Cereals. — 

Deutsche Landmrtschaftlichc Presses Year XXXXI, No. 9S, p. 1017. Beflin, Decem¬ 
ber 9, 1914. 

For the control of smut in spring cereals a warm water bath followed 
by drying is used. Boltze's apparatus, patented in Germany under 
No, 279 329, has been devised for this purpose. In the annexed figure, i 
and 2 show the vats in which the grain is treated; they are fitted with 



jackets, 3 and 4, and are all supplied with hot water or steam by the 
boiler 18. This is staspended from the oscillating beam 19, supported in 
its turn by the pivot 20 and balanced by the counterweight 21. When the 
water diminishes in the boiler it becomes lighter and rises; a feed valve 
then opens and the automatic feed pump 29 injects water into the boiler. 
On sinldr^, the feed valve closes. Some of the pipes, 22 to 27, lead hot 
water and others steam to the vats or their jackets. 

The befler is heated by electricity or by gas; in either case the tempe- 
jpgdure fe legtdated by a thermostat. Inside the vats, agitators are situ- 
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ated; they consist of a certain number of fixed plates, 3, and scrapers, 6, 
worked by a shaft, 7, which drive the grain from one plate to the next 
lower one, and at last to the elevator 9 and into vat 2, w^hence it falls into 
elevator 14 which conveys it to a ventilator, 15. There it is freed from the 
water adhering to it and cooled. The third elevator, 16, shoots it onto a 
conveyor, 17, which carries it to a drier or to the store room. 

425 - Review of Patents. 

Tillage machines and implements. 

Austria 68 306. Ploughshare with removable blade. 

68 400. Device for two-engiue ploughings. 

Canada 138 724. Weed destroyer. 

158 871. Rotary plough. 

139027. Harrow ploughs. 

159047. Harrow. 

159 200. Plough. 

Switzerland 68 284. Appliance for hoeing and removing turf. 

United States 1122 269. Subsoil attachment for ploughs. 

I 122 368. Ploughing and pulverizing machine. 

1122 370. wnieeled cultivator. 

I 132 461. Rotary plough. 

I 123 837 — I 122 899 — 1123 761 — I 124 183 — 1124 845. Cultivator'^. 

I 123 380 — I 123 618 — I 123 922 — I 124 392 — I 124 344 — I 125 163 — 

1123 206 — I 126 632. Ploughs. 

I 123 535. Coulter for ploughs. 

I 123 699. Cotton chopper. 

I 123 74 S. Motor plough, 

I 123 99X* Traction plough. 

I 124 004. Gang plough. 

I 124 106. Shovel for cultivator. 

I 124 534. Quack grass digger. 

I 124 163. Power-propelled cultivator. 

I 124 703. Disk harrow attachment. 

I 124 848. Draught attachment for harrows, 

I 124 358. Ploughing machine. 

I 125 021. Combined plough and fertilizer distributor. 

I 135 808. Harrow. 

I 125 409. Revolving harrow. 

1125 514. Disk harrow. 

I 126 iiS. Disk marker. 

I 126 603. Reversible plough. 

Manure distributors, etc. 

2 195. Improvement in artificial manure spreader, 

280934. Manure distributor with travelling distributing drum provided 
with adjustable slits. 

I 123 834. Manure spreader. 

1125 122. Combined manure loader and spreader! 

Drills and sowing machines. 

Austria 68 343 — 68 364. Potato planters. 

Germany 281 368. Potato piantet with screw distributor. 


Cuba 

Germany 

Umted States 
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United Kingdom 
United States 


31 80S. Potato planter. 

I 124 243, Single-disk drill. 

I 124 523. Seed planting device. 

I 124 616. Combined seeder and guano distributor. 
I 124 695, Grain drill. 

I 136 393 — I 126 647. Com planters. 


Reapersj mowers and other harvesting machines. 


Austria 6S 362. IVIachine for collecting and binding cereals. 

Denmark 19 752. Improvement m binders. 

Germany 280 953, S'watbe rake. 

2S0 986. Mower cutter-bar witbout fingers. 

280 987. Mower cutter-bar with special guide bar. 

281 30S. Deduce for raising or lowering tbe frame of mowers on the driving 

wheel. 

Italy 145 295. Sharpener for mower-blades. 

United Kingdom 23374. Side-deliverj^ rake. 

United States i 122 798. Seed stripper and har\"ester. 

I 122 203. Klafir-com har\’ester. 

I 122 741. Cane harv^ester. 

I 123 949. Reel-arm attachment for har\^esters and the like. 

I 123 601. Cotton picker. 

I 124 059 — 1125 036. Bean harvesters. 

I 124 499, Hay tedder attachment for mowers, 

I 126 600, Shoddng machine, , ' 

1124 336 — 1124 416. Gram-shocking mactoes. 


Austria 

Camda 

Denmark 


Germ^y 
Netherlands 
United States 


Machines for lifting root crops. 

68 656. Beet-topping machine. 

158 992. Beet harvester. 

19 733 — 19 798. Root-lifting machines. 

19 835. Beet lifter. 

19 839. Collecting box for beet lifter. 

19 851. Machine for lifting and topping roots. 

280 936. Device for potato lifters vith revolving throw forks. 
513. Root-lifting machine. 

I 122 761 — I X23 S97. Beet harvesters. 

I 124 406, Beet puller, topper and loader. 

1124 414 — 1125 390. Potato diggers. 


Threshing and winnowing machines. 

Germany 280 755. Sheaf elevator with automatic discharge. 

United States i 122 765. Seed-cleaning machine, 

1122 958. Feeding device for ffareshing machines. 

1123 038. Self-feeder for threshing machines. 

1124 374 - Sheaf loader, 

X 125 603, Seed grader. 

Machines and implements for the preparation and storage of grain and fodder, 

Canada 158 7x3. Tally for grain hoppers. 

159 094. Hay press, 

280 736. Straw press with automatic gearing for the binder, 

280 757. Beet sheer with automatic device for removing the slices. . 


Germ an y 



Switzerland 
United States 


Canada 

Oermany 
United Kingdom 
United States 

Canada 

Cuba 

Deixmark 

Prance 

Gematiy 

Italy 

Netherlands 
X'nited Kingdom 
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6S 2S3, Straw press. 

I 122 612 — I 125 362 — I 125 3S1 — I 125 451 — I 125 93S — I 126 073 — 
I 126446 Baling presses. 

I 123 514. Potato separator. 

I 124 453. Grain shock elevator. 

I 124 539. Pneumatic stacker. 

I 125 070 — r 123 249 — I 125 439 - Silos 
I 225 795 Haj’ stacker. 

I 126 29S. Haj’ press. 

I 126 435. Hay carrier. 

Dairying machines and implements. 

158 691. Chum. 

15S 703. :Milk cooler. 

158 811. Cream separator. 

280 852. Butter-pat moulder with vertical cylinder. 

2S1 63S. Fuimel-shaped milk filter. 

21 172. Ventilator for chum. 

22 613 — 23 230. Cow-milkers 
I 122 762. Milking machine. 

I 125 776. Cream separator. 

Other agriculiural machines and implements. 

158 639 — 15S 640. Tobacco stemming machines. 

158 697. Tractor. 

2 194. Apparatus for extracting w^ax and honey. 

19 744. Combined gardening implement. 

19 760. Device for freeing live stock in case of fire. 

474 loi. Apparatus for deaning and disinfecting vegetables and animals 
by the use of vacuum and compressed air. 

250 988. Device for tapping rubber and other trees. 

251 027. Machine for removing the fat-containing fleshy pericarp from 

fruits. 

2Si 02S. Implement for tying vines and the like with t\ire 

281 565. Cherry-stoning machine, 

145 914. Tractor with rollers and steering device. 

145 860. New system of sulphurer for sulphur and other powders, 

4S8. Implement for collecting and conducting latex. 

20 257. Apparatus for sharpening blades of chaff-cutters. 

20 639. Spraying machine. 

20 80S. Trap nest for poultTj\ 

21 083. Apparatus for winding tobacco, 

21 334. Sugarcane mill. 

21 977. Apparatus for grading and cleaning fmlt. 

22 0S6. Machine for removing seeds from cacao and like fruit. 

23 461. Device for maintaining mbber, tobacco, etc., under pressure 

during curing. 

23 333.' Nut-cracking machine. 

23 312. Covers for sterilising soil. 

33 48S. Rotary drum for malting. 

23 548. Plant for ageing and maturing wines and spirits. 
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United States x 122 S98. Stump puUesH 
r 122 934. Fam tractor, 

I 123 158. Gazoline traction engine. 

1124 351. Caterpillar tractor. 

1125 085 — 1126 005 — I 126 552. Traction engines. 
I 126600. Drive wheel te traction engines. 

1126 034, Tractor. 


RUEL-IL ECONOMICS. 

426 - What the Farm Contributes dieectly to the Farmer’s Living. — fuxk, \v. c.. 

(Scientific Assistant, Office of Farm i^Ianagetnent) — U. S. Departmeni oi Agriculture^ 
Farmer's Bulletin 635; 22 pp. Wasldngton, December 24, 1914. 

This btdktin contains the result of a study carried on in the summer of 
1913 by the Office of Farm Management to determine the value of that 
part of the farmer’s living which is furnished directly by the farm. The 
data presented concern the food products, fuel, and the use of farmhouse. 
Figures are also given showing the value of the food and fuel bought, the 
value of which becomes important when considered in relation to the quan¬ 
tity furnished by the farm. The facts presented here 'will be supplemented 
by a more general stud3* of the subject. 

Studies were made in ten localities, of which three were in cotton- 
growing sections, twD in the com belt, two in general farming sections 
and three in typical dairy sections. 

The average annual value of food, fuel, oil, and shelter per person for 
the families visited w^as $ 129,74, of WThich $ 91.97 was furnished directly" 
by the farm and 837,77 purchased. The average value per famil^^ was 
$ 595 -o 8, of wMch 5 421.17 w^as furnished by the farm and § 173.91 pur¬ 
chased, The average annual value of the use of the farmhouse was found 
to be S 125 per family''. The impattance of this is fully appreciated the 
family' in the town or city^ pay^ing house rent. 

The house labor wras performed cliiefi3r by^ members of the famity, only 

4 per cent being hired. The average annual value of this labor wus $ 203 
per family. 

The average cost of board for each person, that is the value of the food 
and its preparation, was $ 10 a month. The cost of board and lodging wras 

5 14.62. Of this sum, on the average only 22 per cent was paid out in ac¬ 
tual cash by the farmer. 

The result of these studies shows that the farmer’s cost of livit^ in 
actual cash expenditures is very materially reduced by what the farm fur¬ 
nishes in food products, fuel, and house rent; in fact, the income from this 
source adds as much to the real W’ealth of many farmers as does the net in¬ 
come from the sale of farm products. 

If it were not for those products contributed by the farm without any 
actual cash expenditure, a great many farmers would not have a comfort¬ 
able lirfng- ^ ' 
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Estensive investigations relative to the profits in farming indicate that 
the average labor income of the farmer probably differs little from ordinary 
farm wages, but in addition to this he has the products contributed by 
the farm. 

Of the 483 families visited, 72 per cent were those of the owners of farms 
and 28 per cent w’ere tenants. The average size of the farm owner’s 
family was 4.7 persons and of the tenant’s 4,4. The comparison of the food 
products used on ovmed and rented farms shows that the tenants buy eight 
dollars’ lYorth of food less per person annually than the owners. Tenants 
depend largely on the farm for food. Owners have both labor and capital 
income and hence have more with which to buy food. 


AGMCUITURAE INDUSTRIES. 

427 - Die Present Condition of the Chemical Examination of Wine. — Paul, Theodor, 
in Zcitschntt tiir Untersuchun$ der XaJinmgs- mid GcnussmiiUl, Vol. 28, Part. 10-12, pp. 
509-54S. Berlin, December 15, 19x4. 

The differences of opinion existing as to the question of the acidity of 
^vmes, and especially regarding the changes taking place in the proportion 
of acids during ripening and ageing, induced the writer to make analyses 
according to modern physical chemistry, in order to determine the exact 
contents of the acid and basic components. 

After a detailed description of the methods and the apparatus required, 
the waiter gives a summary of the condition and aims of wine analyses. 

1. We are at present in a position to ascertain with sufficient exacti¬ 
tude most of the ingredients of wines, hut are without the means of determin¬ 
ing certain substances (extracts, or those upon which colour and bouquet 
depend). 

2. k complete wine analysis should inform us of: 

a) the natiire and quantity of the practically important bodies present in the toc ; 
&) the distribution of the bases (cations) and the acids (anions), i, e. the ion-balance; 

, c) the conditions of combination of the adds, » e. the percentage of « free» and <i com¬ 
bined » adds in the mne; 

if) the degree of addity, viz, the concentration of the hydrogen ions. 

428 — Die Use of Goosefoot Seeds in Bread-making — Hanajssek, t. p., in Zeitschnn 
fiir Vntersuchung der Nahrungs- und Genusmitidj Vol. 29, Part i, pp. 17-25, Berlin, Ja- 
nuaiy 1915. 

The microsc6pic recognition of seeds of goosefoot [Chenopodimn album E. 
and ChenopoMim mumkli) in flour, was the occasion of the writer making 
the present comunication. 

Amongst the different w^eeds of cultivated land, the species of Airiplex 
and Chenopodium occur not infrequently in large numbers on the borders of 
fields. 

In Peru and Chile, from time immemorial the quinoa {Climopodium 
quinoa L.), a very near relative of C. album, which it greatly resembles,has 
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been cultivated for food purposes, and dour for bread-making has been 
obtained fron its seeds. In the region of the ]\Iediterranean, the quinoa 
is grown as a forage plant. In the famine 3’ear 1891-1892, an attempt 
was made in Russia to use seeds of Chenopoditm mixed with rye-flour for 
bread-making purposes. Considering their chemical composition, and 
that quinoa is a very ancient article of diet, Chenopodiitm seeds are not 
entirely to be rejected as a source of bread. 


429 - The Peufaillit Method for the Retting of Flax. — duilind, albert (General se¬ 
cretary of the Flax Growers’ Sodety of France) in Bulletin de la SociMe d'Encomagement 
pour VIndustrie Nationale, Year 113, 2°^ Half Year, Vol. 121, No. 2, pp. 153-186, 25 
figs. Paris, 1914. 

Of the numerous methods of retting flax recently invented, the follow¬ 
ing have been submitted to careful experimentation: Legrand-Vansteen- 
kiste, J. B. Cousinne, Emile Eeuillette (i), Peufaillit. The first two are semi- 
agricultural processes, since, though the factors temperature, duration and 
the nature of the fermentation are controlled, the drying is left to the 
weather, whereas the remaining two methods are industrial processes in 
the exact sense of the word. The Eeuillette process has been already 
adopted on a large scale. 

As distinct from the others, the Peufaillit process is exclusively chem¬ 
ical and based on the action of h5'drocarbons under pressure in the pre¬ 
sence of water vapour. The bundles of flax are ranged in metal baskets, 
two of which are placed in one autoclave. After exhausting the air, the 
autoclaves are filled with water. Heav\^ petrol is then injected in the pro¬ 
portion of 4 per cent by weight of the flax. The pressure is gradually in¬ 
creased to 35 lbs. per sq. in. and maintained during 8 hours. The auto¬ 
claves are emptied under pressure and the strands of fibres separate intact. 
The flax is then dried and beaten with rotating C3'lindrical beaters and the 
fibre is so completely separated that stripping is unnecessary. After 
combing the process is completed. The proportion of tow is reduced to a 
minimum. The fibre has a characteristic colour of its owm, and is uniform 
and tough. The smell of petrol is perceptible in the tow, but is very 
slight in the fibre and disappears completely at the first combing. 

A bye-product is obtained from the gummy substance remaining in 
the autoclaves, the sale of which should cover a considerable part of the 
expenses. 

This method is also applicable to the extraction of other fibres, such 
as hemp, ramie, palm, papyrus. 
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430 - Detemmation of the Degree of Homogenisation of Milk. — vo*\Sobbe, o.,in 
Mikhwirtschaftliches Zcntralblait^ Year 43, Part 20, pp. 503-506. Hanover, October 14, 
1914. 

The homogenisation ot milk is the process of mechanical trituration of 
the fat globules so that little or no cream can be separated. Since the milk 
should previously be heated to a temperature of 6 $^ C. (1490 E.), this process 
is oulj applicable in dairies with apparatus for pasteurisation or sterili- 


{Ed.). 


(i) See B. Dec. xgis, No. 1626. 
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sation. The object of the process is to render the milk more digestible and 
to give it a better flavour and appearance. It also prevents the skimming 
of milk by the retailer. 

A patent for the homogenisation of milk was taken out in 1892 by 
Mathieu Jvlien This was improved upon '03^ Avguste Gavxin in 
1902 b}" an apparatus consisting essentially^ of: a s-ctdinder force pump^ 

vliich. at an average pressure of 250 to 300 atmospheres, forces the milk 
through capillar3" tubes into a single jet, and 2) a movable piece ct agate 
CDUtaining channels placed in the orifice to regulate the rate of flow and 
consequently' the pressure The Berberich-Schroeder homogeniser, 
patented in Germany in 1904,.is an improvement on the preceding in that 
the agate is in the form of a cone with small spiral channels w'hich giy^e the 
cone a rotary- motion as the milk passes through. The milk is thus thrown 
against the walls of the orifice with great force, causing the globules to break. 
With this arrangement the apparatus can be worked successiulh- at a pres¬ 
sure of 150 atmospheres. A later improvement in 1912 enables the pres¬ 
sure to be reduced to 125-130 atmospheres. 

The degree of homogenisation of milk is determined b3* the percentage 
ot fat remainingin the lowest 50 cc. of a 250 cc. sample of milk after stand¬ 
ing 72 hours. The fat is estimated by’’ the Gerber test, of wrhich at least 
tw'o determinations are necessary-. One drop of formalin is added to each 
100 cc. of homogenised milk used for analysis; 250 cc. are placed in a gradu¬ 
ated tube and allowed to stand tor 72 hours at room temperature. At 
the same time a sample of the un-homogenised milk is also taken and treat¬ 
ed similarly. After 72 hours the samples are divided into three la3-ers, the 
lowest layer of 50 cc., an intermediate la3-er of 150 cc. and the upper¬ 
most lay^er of 50 cc. The fat content of each of these la3^ers is determined 
separately. KoheEr's method is the most suitable for the analysis of the 
lowest layer of the non-homogenised milk. The degree of homogenisation 
is the fat content of the lowest 50 cc. expressed as a percentage of the fat 
content of the original milk, 

431 “ The Importance of Milk Sugar in Judging Milk.— gabathulee, a., mZeitschnft 
fiit Fleisck-utid MiUhkygiene^ Year 25, Xo. 7, pp. 97-100 ; Xo. S, pp. 113-119; Xo. 9, 
PP* 135-140- Berlin, Jannary i and 15 and February i, 1915, 

The milk sugar content of mflk is liable to individual variations and 
depends upon the lactation period, the amount of rest enjoy^ed by the animal 
(repose being fay^ourable to its production) and in fact upon the state of health 
of the mammary glands. The smallest disturbance of the activity of the 
glands shows itself in a decrease in the formation of milk sugar. At the be^n- 
ning of the lactation period, when these glands are not yet in full activity, the 
amount of the latter substance is small; it then soon reaches its maximum, 
to sink once more tow^ards the end of the period. Heat has little effect upon 
the production of milk sugar (the amount increases afterwards for a short 
time); castration is without any^ noticeable influence. According to the 
writer, the sugar content is highest in the middle of milking and decreases 
towards the end. A salty taste ot milk does not depend upon aa increa$ed 
secretion of salt, but chiefly upon a diminished production of milk stig^. 
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The writer, in' conclusion, recommends that in judging milk from 
a hygienic point of view its lactose content should be taken into account. 

432 - A Comparison of the Microscopical Method and the Plate Method of Counting 

Bacteria in Milk, — brew, J. D. — New York Agricultural Experiment Station, 

Bulletm, No. 373, 38 pp, Geneva, N. Y., Februarj' 1914. 

The number of bacteria in milk w’as determined in 450 samples, which 
were examined: i) by the usual plating method, and 2) by making micro¬ 
scopical preparations and counting the bacteria directly under the micro¬ 
scope. 

Comparing the results obtained b5" the two methods, it was fotmd that 
the microscope method almost invariabty yielded higher figures than the 
plating method. The relative differences between the two counts, though 
very irregular, were generally greater where the bacteria were few in num¬ 
ber ; in samples of milk showing plate counts of less than 10 000 per cc. of 
milk, the count with the microscope showed approximately 44 times as 
many individual bacteria, while those samples which gave a plate count 
of about 1000 000 per cc. of milk only showed 5 or less times as many 
individual bacteria under the microscope. 

A large number of the bacteria counted under the microscope existed in 
clumps and from the results obtained it would appear that each clump 
only gave rise to one colony, but beyond this there was evidence that not 
all the bacteria seen under the microscope were able to develop on the 
nutrient agar medium, and that this inability to develop tended to de¬ 
crease and disappear as the total number of organisms in the milk 
approached i 000 000 per cc. 

The microscope method of counting bacteria in milk, besides giving 
more accurate results when the total number of organisms is low, has the fur¬ 
ther advantage of being rapid and relatively ver\’‘ simple, so that in some 
cases it might be substituted for the plate method with advantage. 

4S3 - Studies in the Ejcpansion of Milk and Cream.— bearce, h. w., (Bureau of 

Standards, tJ. S. Dep. of Commerce) in Journal of AgficiiHural Research, Vol. Ill, 

No. 3, pp. 251- 268. Washington, B. C., December 1914. 

An investigation on the specific graifity of milk and cream was earned 
out in order to determine the change in volume which occurs with varia¬ 
tions in the temperature, so that accurate allowance can be made in 
measuring milk or cream by volume at high temperatures. 

The specific gravity determinations were made by the method of 
hydrostatic weighings over a range of from o® to 50^ C. and with samples 
in which the fat content varied from 0.025 cent. Having deter¬ 

mined the density of each sample and the rate of change of density with 
change of temperature, 20® C. was adopted as the standard temperature 
and a table was drawn up giving the volume of all samples at all temperatures 
calculated in terms of the volume at 20^ C. 

The results, though sufficiently accurate for the purpose for which 
the investigation was undertaken, revealed certain anomalies which made 
it appearthat the rate of expansion of any given sample depends on something 
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more than the density or the percentage of fat present, viz. on the chemical 
and physical condition of the sample, which are largely controlled b5" the 
time that has elapsed since the preparation of the sample, and upon the 
temperature at which it has been kept. 

434 - MouldineSS in Butter. — Thom, C., and Shaw, R. H., (Bureau of Animal Industry, 

U. S Dep. of Agr.) in Journal of Agncidtuml Research, Vol. Ill, No. 4, pp. 301-310. 

Washington, D. C., January 1915. 

Mould may cause deterioration in butter either by developing on the 
wrapper and spoiling the appearance of a sample, or by growing in the butter 
itseh and producing thereby such changes in the composition as to make the 
butter unsaleable. The nature and conditions of groud;h of such moulds 
were studied ; it was found that imperfectly washed butter, containing 
a high percentage of casein, provided the most favourable medium of growth 
and that a high water content also encouraged the development of mouldy 
as did storage in very damp cellars; but practically all risks of damage from 
this cause were eliminated by the presence of 2.5 to 3 per cent of salt in 
the butter, which corresponds to the use of 12 to 15 per cent brine. 

435 - The Manufacture of Cheese from “ Heated ” Milk. Part 2 . — Benson, imiees 

(British Dairy Institute, Reading), in The Journal of the Board of Agriculture^ Vol. RSI, 

No. 10, pp, S7S-8S9. I^ondon, January 1915. 

In continuation of previous work (i), the present investigation was 
undertaken in order to determine the effect of maintaining milk at the 
pasteurising temperature for 15 or 30 minutes in the retainer instead 
of cooling it immediately; the effect of the different processes on the bac¬ 
terial content was investigated at the same time. 

The esperimental cheeses were each made of 200 lbs. of milk and run 
in sets of four consisting of one control, one in which the milk was heated 
and cooled immediately, one heated and retained 15 minutes before cool¬ 
ing and one heated and retained 30 minutes; the temperature to which the 
milk was heated varied from 140^ to 200<^ F. Starter was added in rather 
larger proportions than usual to hasten the process of cheesemaking. ISio 
special difficulty was met with in coagulation up to a temperature of 190^ F. 
with the immediately^ cooled milk or of 170® F. with the ** retained ” milk; 
above these temperatures more rennet was required than for the control 
milk, the curd obtained was weak and the cutting had to be done gradually 
and with great care in order to harden the curd as much as possible and 
prevent excessive losses of fat. 

After four months ripening the cheeses were judged by experts who 
awarded points as given in the adjoining table (next page). 

A large number of the ripened cheeses made from heated milk were 
not typical Cheddars but blue-veined cheeses and of e:scellent flavour 
and quality, the change of type being attributed either to the loss of elast¬ 
icity of the curd with the consequent production of ajess dense cheese where 
the moulds could develop in the more widely distributed air spaces, or to 




{*) See JB. Sept. 1913, No. 1088. 
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the destruction of the organisms inhibiting the growth of moulds. So far 
as the experiments go, they seem to show that if a typical Cheddar cheese 
be required, the milk should not be previously heated above 190^^ F. if 
cooled immediateh", or beyond 160® to 170® F. if the milk be ‘'retained'' 
for 15 or 30 minutes. Points were awarded to the “heated” milk cheeses 
on the basis that they were blue-veined cheeses and not Cheddars, as they 
were judged to ]DOSsess an excellent market value; in this way the “ heated” 
cheeses usually scored higher total marks than the untreated cheeses, show¬ 
ing that a better quality of cheese can in some cases be made by the use 
of pasteurised milk than by the use of the same milk in the raw condition. 

A chemical analysis of the cheeses subjected to the four different 
treatments showed that the cheeses made from “ heated ” milk contained 
a higher percentage of water and consequently a slightly lower percentage 
of fat. The percentage of insoluble nitrogen also increased in the “ heated ”, 
cheeses as did the acidity, the latter fact being possibly due to the addition 
of larger quantities of starter. 

With regard to the bacteriological examination, it was found that 
when milk was heated and cooled immediately, effective reduction in the 
number of organisms in the milk was not obtained until the temperature 
was raised to 170^ F.; at this point the number of organisms was reduced 
to one fiftieth of the total; at iSo^ F. the reduction in number amounted 
to one eighty-eighth of the total; at igo*^ F. and 200^^ F. the number was 
reduced almost to nothing. When the milk was retained for 15 minutes 
at 150® F. there was a greater reduction indhe number of organisms than 
was obtained by immediately cooling the milk from 170® F.; when retained 
for 15 minutes at 170® to 200° F. the number of organisms growing “upon 
plates was reduced to practically nil* When the milk was “ retain^ ” 
for 30 minutes instead of 15, it did not appear to produce results appreci¬ 
ably differing from those obtained by retention for 15 minutes. Complete 
sterility was not obtained at any temperature. 

In conjunction with these experiments a further set was carried out 
to test the variations between the bacterial content of the pasteurised 
cooled milk in the cooler and in the vat before any starter or other 
sub^ance had been added. On almost every occasion it was found that 
there was a definite increase in the number of organisms in the vat compared 
with the numbers found in the milk as it came from the cooler. These 
results may have been due to the fact that the milk was twice poured in 
being transferred to the vats, giving rise to the breaking up of bacterial 
clumps. It may also have been due to contamination from the air and 
to insufficient sterilisation of the chums and vats, though live steam was 
used for the latter purpose. To what extent the results were due to any 
one of these causes the experiments do not show. It remains clear; tfiaf 
milk once pasteurised should be handled as little as possible before St'^is 
put to the use for which it is intended. 
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456- Composition of Roquefort Cheese Fat.— Corbie, J. N. (Bureau of Animal industry, 
U. S, Dep. of Agr.) in Journal of Agnmlkml Research, Tol. 11, No. 6, pp. 429-434. 
Washington, September 1914. 

The difficTilty of obtaining a cheese of the Roquefort type in the Uni¬ 
ted States has been attributed to difierences in composition between sheep's 
milk and cow’s milk; in a previous paper, the writer has shown that 
the peppery taste of the cheese is due to the accumulation during the 
ripening process*of certain volatile fatty acids of the group insoluble or 
only partially soluble in water. A comparative study was therefore made 
of the fat of cow’s milk and the fat of typical imported Roquefort cheese 
with special regard to this group of acids. The restilts show that the differ¬ 
ences between the two kinds of fat are not great enough to warrant the 
exclusive use of sheep’s milk in the manufacture of Roquefort cheese, 
but that an imported cheese made wholly or chiefly from sheep’s milk will 
have more of the peppery taste than a cheese of the saia& ripeness made from 
cow’s milk- 

437 - Physiological Changes in Sweet Potatoes (Ipomo^a b&iaias) during Storage. 
— Has^elbring, Heestrich, and h. A, (Plant Jliysiolo^sts, plaut Pbiysio- 

log^cal and Fermeutatioa Investigations, Bureau of Plant Industry) in Journal of 
Agnmlturd Research, Vol. HI, No. 4, pp. 331-342. Washington, D. C., January 1915. 

During the period of growth the reserve materials in the sweet-potato 
are deposited almost wholly as starch. Immediately after the roots are 
hatvested there occurs a rapid transformation of starch into cane sugar 
and reducing sugars. This initial transformation seems to be due to internal 
causes and is largely independent of external conditions. Even at a temper¬ 
ature of 30*^ C. both cane sugar and reducing sugars accumulate during this 
initial period in excess of the quantity' used in respiration, while during sub¬ 
sequent periods the quantity of reducing sugar diminishes at that temper¬ 
ature as a result of respiration. 

'\?hen stored at temperatures between I7.70and idy^the moisture con¬ 
tent remains fairly constant. There is a gradual disappearance of starch 
during the first part of the season (October to IMarch) and probably a 
xefoxmation of starch accompanied by a disappearance of cane sugar dur¬ 
ing the latter part of the season (^larch to June). Tiese changes appear 
to he correlated with the seasonal changes in temperature, and are more 
marked than the changes in reducing sugar. 

In sweet potatoes stored at 4® C. there is a rapid disappearance of the 
starch and an accompanying iucreaseincane sugar. These changes, however, 
do not attain a state of equilibrium, as the potatoes invariably rot by the 
action of fungi before the changes have reached a maximum. Thus, at both 
high and low temperatures cane sugar is the chief product formed by the 
conversion of starch, and the quantity of invert sugar always remains very 
small. 
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438 - A Decree Concemiag the New Organisation of the Service of Phytopathological 
Inspection Extended to Agricultural Produce in Prance (i). ~~ Journal Offictei de 
la Republique frmn;ai$e, Year SlyTII, No. 40, pp. 694-695. Paris, February 10, 1915. 
The President of the French Republic issued the following decree under 
date of Februar}' 5, 1915 : 

Article i. — The Service for Phytopathological Inspection of Horti' 
cultural Products, instituted as a department of the Ministry of Agricultme 
by decree of Ma} i, i9ii,,and modified by that of January 16, 1913, is 
extended to agricultural products and is known under the title of the Service 
of Phy^topathological Inspection (Service d'inspection pbytopathologique). 

Art, 2. — The staff of the Service is nominated by ministerial order 
within the limits of the appropriation for this purpose in the Budget of the 
^linistry of Agriculture. It consists of: a) A chief inspector, the Head of 
the Sernce, to whom is entrusted the scientific direction of the Service, the 
superintendence of the work of the inspectors, sub-inspectors and con- 
troilers^ and the furnishing of necessary instructions to these officers to 
enable them to carry out all the scientific researches required by the present 
decree; 6) an assistant to the chief inspector, whose duty it is to assist the 
principal inspector in his w’^ork; c) temporary agents with the title of inspec¬ 
tor entiusted with visiting those establishments for the export of ''nursery 
produce'' or "agricultural produce of plant origin" which are com¬ 
mitted to their care and with seeing that the crops and their products 
are free from all dangerous parasites, and if necessary, providing certi¬ 
ficates of phytopathological inspection; d) temporary agents bearing the 
title of sub-inspectors and capable of supplementing the inspectors of the 
Service in the branch which is especially entrusted to them; e) temporary 
agents bearing the title of controllers and specially entrusted with the 

{Ed.), 
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superintendence of the consignments of nursery produce'', from the 
point of view of their soundness, according to the terms of the ministerial 
decree. 

Art. 3. — The officers of the Ph\1:opathological Inspection Service are 
required to ensure, within the limits of tne present decree and the ministerial 
instructions, the supervision of those export establishments and branch 
institutions entrusted to them. When on inspection tours, the inspectors 
must be provided vith the card proving their identity; this the> receive 
from the Minister of Agriculture. 

Art. 4, — The inspectors, sub-inspectors and controllers are proposed 
by the chief inspector and nominated annually. Their number varies 
according to the requirements of the Service. The conditions for recruit¬ 
ing these officers are settled by ministerial decree. 

Art. 5. — The positions of chief inspector and assistant chief inspec¬ 
tor are to be held by Directors of State Scientific Institutions nominated 
by the ^Minister of Agriculture, who will also apportion to each individual 
his special task. 

Art. 6. — The chief inspectors, inspectors, sub-inspectors and con¬ 
trollers nominated under the present decree receive in remuneration of 
their services, and for their travelling expenses, a sum which is not subject 
to the deductions prescribed by the law of June 9, 1853, in the case of 
civil pensions and is calculated according to a basis fixed by decree of the 
Minister of Agrici Iture. 

Art. 7. — The expenses entailed in the ph^dopathological inspection 
are stated in a special clause in the budget of the Ministry of Agriculture. 
They are apportioned among the persons interested in the following manner: 

1) As regards the pBytopathological inspection of nursery pro¬ 
duce " : the first charge of the expense is covered by a fixed annual tax of 
£1, levied upon each controlled establishment, and the surplus is divided 
in proportion to the market value of the products for which phytopatho- 
logical certificates have been granted. 

2) As regards the ph3i:opathological inspection of “agricultural 
produce of plant origin": the expenses are divided in proportion to the 
market value of the products for which the phytopathological certificate 
has been granted. The portion to be contributed by each exporter is recov¬ 
ered by means of taxes levied and collected b3^ the Minister of Agriculture, 
even in the case of partial or total refusal of ph3’‘topathological certifi¬ 
cates. These sums are entered under the head “ Various contributions to 
the budget 

Aft 8. — Every exporter of “ nurser3^ produce " wffio wishes to sub¬ 
mit his premises to ph3rtopathological inspection must apply to the Minister 
of Agriculture before April i of each year, writing his request upon stamped 
paper according to the prescribed form and pledging himself: 

i) To conform absolutely to the instructions of the Minister of 
Agriculture, or his representative, in all matters concerning ph3i:opatho- 
logical inspection. 
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2) To state in a declaration accompanying his request the precise 
situation of the plantations to be inspected and the approximate area 
of each. 

3) Not to include among plants which he sends away, any from tin- 
supervised plantations, without furnishing to the inspector in his district 
entrusted with supplying phytopathological certificates, the name and ad¬ 
dress of the nurserymen furnishing the said plants, whose establishmnets 
must also be under State control 

4) To send with each request for a certificate of pathological inspec¬ 
tion : a) a certified copy of the invoice accompanying the goods which tallies 
with his book-keeping entries and gives the detailed and total value of the 
plants sent; b) a declaration to the effect that the “ nurser\ produce 
included in the consignment comes from crops submitted to State control. 

5) To pro\dde the officers of the Service charged with visiting his 
establishments with all necessary assistance in the discharge of their 
duties. 

6) To pa} at the prescribed intervals the amount which falls to 
his share of the expenses incurred in the organisation of the Service of Phyto¬ 
pathological Inspection, in accordance with the provisions of article 69 
of the laws of July 15.1914, and of article 7 of the present decree. 

Every exporter of “ agricultural produce of plant origin’' who wishes 
to submit his products to phytopathological inspection must write his 
request upon stamped paper according to the prescribed form, pledging 
himself: 

1) To conform absolutely to the instructions of the Minister of Agri¬ 
culture, or his representative, in aU matters concerning such inspection. 

2) To send with each request for a certificate a certified cop}" of 
the invoice accompanying the goods which tallies with his book-keeping 
entries and gives the detailed and total value of the plants sent. 

3) To provide the officers of the Service charged with visiting his 
establishments with all necessary assistance in the discharge of their duties. 

4) To pay, at the prescribed intervals* the amount which falls to 
his share of the expenses incurred in the organisation of the Service of 
Phytopathological Inspection, in accordance with the provisions of article 
69 of the law of July 15,1914, and of article 7 of the i>resent decree. 

Art 9. — The State assumes no' responsibility for itself and its 
agents as regards the possible results, either to the exporters or to any 
third party, of the organisation or working of the Service of Phytopatho- 
logical Inspection provided by the present decree, or as to the acceptance 
or refusal by foreigners of the phytopathological certificates. 

Art 10. — As soon as the officials and agents of the Service are 
aware that the exporters have not fulfilled all their engagements; they tnust 
at once inform the Minister,of Agriculture, who will decide upon the neces¬ 
sary measures to be taken. ' . V , 

AfL II. — The Mnisters of Agriculture and of Finance are enttmsted,; 
in their several capacities, with the execution of the present deeteie:' 
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439 - The Protection of Cultivated Plants in Algeria. — Commumcated by u, i,ouis-dop, 
Vica-President of the Internaiional JnstiUite of AgytcuUwe, Delegate of Algeria, in the name 
of his Government. 

Under date of February 5, 1915, Uutatjd, Governor-General of 
Algeria, sent to the Prefects of Algiers, Oran and Constantine, as veil as to 
the General commanding the Division of Oran, the following circular 
regarding the decision taken by the International Ph3i;opathological 
Conference held in Rome from February 24 to March 4, 1914 (i): 

I have for some time devoted myself to improving the efficienc^^ of 
the organisation of the protection of cultivated plants against the insects 
and cr3?ptogams which ma3’' threaten their existence or hinder their deve¬ 
lopment. 

This protection of plants in a s3'stematic and complete organisation 
shoiiJd include the existence of two technical Services (an entomological 
and a ph3’-topathological Service) and of an executive organ (a Service of 
inspection, of control and of propaganda). Now a similar organisation 
.could not be created without large available sums in the budget; further, 
it is not at the present time indispensable in Algeria. It therefore seemed 
to me sufficient to institute for the moment a more rudimentary and simple 
organisation, capable nevertheless of satisfying the present w'ants, but at 
the same time so constituted as to be able by means of simple extension to 
be adapted to the growing needs and to act as a complete organisation when 
necessar3". With this intention, and in conjunction with the Special Com¬ 
mission which met last v^ear, I decided to add to the already-existing Bota¬ 
nical Service, whose field of w*ork comprehends all questions relating to 
plants, the necessary technical and executive agents. 

This scheme of organising a Service of plant protection is not a com¬ 
plete innovation of which the original conception can be claimed by^ Algeria: 
it was, in fact, inspired by the principles that had already been profitably 
applied in some States and which a universal tendency was seeking to gener¬ 
alise. France herself, justly anxious to secure the advantages accruing 
from such an organisation, especially when it is adopted by a large number 
of States, had proposed the holding under the auspices of the International 
Institute of Agriculture in Rome, of a Conference which concluded with a 
final draft Convention based on the same principle that, has guided us: this 
draft Convention was adopted by all the large States. The contracting 
States undertake according to this Convention to 'adopt the legislative and 
administrative measures necessary to ensure common and effective action 
against the introduction and spread of plant enemies. These measures 
shall deal especially with..,., the efficient supervision of nurseries, gardens, 
greenhouses and other establishments supph^ing the market with living 
plants...; the reporting of the appearance of plant diseases and of injurious 
animals and the specification of infected districts;.the checking and pre¬ 
venting of plant ffiseases ;.the regulation of the transport and packing 

of plants and of the parts of plants mentioned above.; the measures to 

be taken in case of the infringement of regulations 

(i) SeeB. ApiJl 1914, Xo. 384, 


{Ed.). 
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“ The same draft Convention sets forth that ‘ There shall be created 
in each State adhering to the Convention an official Phytopathological 
Service for the purpose of carrying out these measures. The official Ph3i:o- 

pathological Service will include as a minimum.the creation of one or 

more research stations for scientific and technical investigations,.... the 

organisation of the efficient supervision of crops,. the inspection of 

consignments,.the issue of phytopathological certificates 

“ Thus it is no longer a question of only realising a programme proposed 
by* my Government and which was long maturing, discussed in the Great 
Commission, and adopted by the latter, blit also of carrying out an interna¬ 
tional engagement entered into solemnly last year in Rome by the repre¬ 
sentatives of Algeria. Further, the great utility of the scheme would be 
sufficient to stimulate our desire of putting it into effect. 

“With regard to the ‘scientific and technical researches', I have 
decided that M. Maire, mycological botanist, Professor in the Faculty oi 
Sciences at Algiers, and M. de Peyerimhofe, entomologist, Head of the 
Station of Forestr Research for North Africa, both provided with the ne¬ 
cessary laboratories, shall lend their assisance to Dr. Traeut, Director of 
the Botanical Service. These specialists will devote their attention to ; 

“ i) The organisation of researches into the life-history of parasites, 
the injury done by^ them, the means of prevention or control to be adopted. 

“2) The supplying to private individuals and to communities of 
an3y information of a phytopathological character that they may need. 

“ 3) The proposal to the Government of such measures as are cal¬ 
culated to protect crops. 

“ As regards the executive organ (inspection, control and propaganda), 
it appeared to me most natural that it should be constituted by the present 
Phylloxera Service.' The latter was the more prepared for the discharge 
of this duty^, because simultaneously with the execution of its special mis¬ 
sion, which will be part of the work of the new organ, it has already pro¬ 
vided for the visiting and disinfection on arrival of vines and cotton 
seed, as well as for the visiting of horticultural establishments that are 
under State control. 

The above-mentioned Commission has approved of this tranvsforma- 
tion of the Phylloxera Service, and the Algerian Financial Assembly 
also gave its consent at the time of the voting of the budget of the colony 
for the financial year 1915. 

“ For this reason I definitely institute this change, in view of W'hich 
I recently decided, as is well known, that the Phylloxera Service shall in 
future lend its assistance in matters regarding the control of locusts. 

“ It is understood — without any change being made thereby in the 
task entrusted to the local Government authorities and to private indivi¬ 
duals by the regtdations in force —- that the Inspectorate in question shall 
now be charged with superintending the application of all regulatiotis 
respecting the protection of crops, and, when necessary, with providing 
for their execution. 

“ Upon the agents of this Service will therefore devolve the task of 
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controlling the execution of the said regulations and of appi}ing the mea¬ 
sures to be prescribed by the State or any other administrative body, and 
lastly of spreading information on control methods and instructing private 
individuals or societies of such persons in carrying out the duties incumbent 
on them and assisting them to do so if necessary. 

These same agents shah, on the other hand, keep themselves continu¬ 
ally well informed of the sanitary condition of the crops in their district, 
so as to be able to give immediate notice to the Scientific Services, through 
me, of the presence of parasites and to place the Government in the position 
of being able to take the necessary measures. 

Theyr will inspect consignments of plants and give phytopathological 
certificates. 

The task thus entrusted to the agents of the Inspectorate of the 
protection of crops, however, in no wise lessens the duty devolving upon 
agricultural lecturers ot recording the enemies and diseases of cultivated 
plants, just as the work of the latter, from the point oi view of plant pro¬ 
duction, is not decreased by the fact of the existence of the Central Bo¬ 
tanical Service. 

“ Bastly, it is not necessary to add that individuals are not in any 
degree exonerated from the duty of making the declarations required by the 
regulations in force respecting the protection of crops. 

On account of the extension of its duties, the Phylloxera Service will 
now assume the title of ' Inspectorate of the Protection of Crops'. This 
work of inspection will be exercised under your authority by the present 
departmental delegate, with the same assistance from experts and the 
necessary staff as has hitherto been given to the Phylloxera Service, 

The departmental character of the agents of the Inspectorate will, 
on the other hand, not prevent their temporary employment at any point 
of the Colony” at w^hich their presence may be necessary. 

As heretofore, you will consult me previously as to the appoint¬ 
ment of the technical agents whose nomination, in accordance with rny 
decree of July i8, 1906, has devolved upon y ou, and these agents will be 
required to show that they possess the requisite special knowledge, 

** I remind you on- this occasion of the wish often expressed by the 
financial Delegations to see the expenses of the Phylloxera Service (now the 
' Inspectorate of the Protection' cf Crops'} reduced by avoiding the nomi' 
nation of any new agents who are not absolute^ indispensable. This 
result can best be attained by entrusting the local agents of the General 
Agricultural Service (lecturers in agriculture, heads of experimental 
stations), whenever eitcumstances permit, with the duties hitherto incum¬ 
bent upon the district phylloxera agents. 

In this manner, the Staff of the ‘ Inspectorate of the Protection of 
Crops' will consist of as many permanent technical agents as are strictly 
indispensable, of experts whom it will be necessar3j to keep temporarily 
in certain p$.Tts of the country, and of the squads charged with carrying out 
the control operations. 

** M. Stotz, regional delegate of the Phylloxera Service, who wdll now 
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assume the title of Inspector for the Protection of Crops' and continue to 
be subordinate to the Central Administration (Direction of Agriculture, 
Commerce and Colonisation), uili undertake the superintendence of the 
working of the Ser\ice. In order to facilitate the work of the organs of 
scientific and technical research, he will render you, in accordance with the 
instructions that he will receive from my Government, efficacious assist- 
ance in the ^\ork to be undertaken for the control of the enemies of culti¬ 
vated plants. 

‘‘I request 3"ou to notify the present instructions to the agents of 
your Department concerned (agents of the old Phylloxera Service and the 
agricultural lecturers) 

440 - The Importation of Young Vines into Algeria. — joimtai ofidei de URepuUioue 
Frmigaise, Year NEVII, No. 43 , P- 758 . Paris, February 13,1915. 

In accordance with the pro\isions of an order ot the Governor of Al¬ 
geria dated February ii, 1914, and subsequently amended by a second 
order of August 21,1914, rootling vines, grafted or not, coming from France, 
are only allowed to be imported into Algeria if they are accompanied by 
a certificate given by the Inspector of the Phytopathological Service whose 
duty it is to issue health certificates in the district to which belongs the 
commune from which the vines have been sent. The certificate must state 
that the commune is free from black-rot (i). The date at which these 
provisions come into force has been fixed for March 6,1915. 


DISEASES DUE TO BACTERIA, FUNGI AND OTHER LOWER 

PLANTS. 

441 - A Contribution to the Mycological Flora of Russia (2). — naumoff, n., m suen- 

iific Committee of the MinistTy of Agriculture, Bulletin of Applied Botany, Yeai VII, No. ii 
(75), pp. 728-734 (in Russian). Petrograd, 1914. 

A list of III species collected from 1910-1914 in the Government of 
Petrograd, some of them being new to the district. Many of the species 
enumerated are parasitic on cultivated or otherwise useful plants. 

442 - The Hibernation of the Powdery-Mildew of the Vine (Uncinala necaior). 

MolxAr, Gy., in Ampdologiai Intizci Evkonyve, Y^earV {1914), pp. 100-1:01,9 figs. Bu¬ 
dapest, 1914. 

The writer has found that in hot-houses the mycelium of Uminitla 
nccaior of the preceding year (still forming a grey covering to the greenish 
p^'dundes of the half-withered bunches) resumes its activity during for¬ 
cing ; the contracted granular protoplasm of the hyphae becomes finely 
granular, entirely filling the hypha, and after some time — at no great 

(i) The popular name of the disease caused by the fungus Guignardia hidwdUi (HUs) 
Viala et Ravaz, 

{2) See also B. July 1913, No. 87S. {Ed!). 

{3) See also B. Feb. 1913, No. 227. {Mh 
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distance from the parts which still remain inactive — it gives rise to 
conidiophores bearing regular conidia. This proves that the m3-'celium 
can pass some time in a condition of latent life. 

The writer examined the swollen, but not yet opened, buds of the vines 
after forcing for 4 or 5 weeks ; on the outer bud-scales there is often found a 
dense mycelium, on which the conidia ol the previous autumn have scarcely 
begun to germinate. On the inner scales, there are already conidia in dif¬ 
ferent stages of development, as well as more or less abundant mycelium. 

The observations of the writer coincide with the facts already stated bj" 
IstvAnfei, according to whom the m^uelium of the oidium, when it has 
once penetrated into the buds in the preceding season, has its development 
arrested b^^* the cold of the winter ; but after 4 or 5 weeks, when the tempe¬ 
rature has risen, the rr.ycelium in the swollen buds is in full activity and 
fructifies, so that new conidia occur on the young leaves as soon as the%' 
unfold. Thus the first patches of oidium, as pointed out by Istvaxffi 
in 1904, are formed b}* the conidia produced in the buds. 

With regard to the appearance of the perithecia of Uncmula necator 
in Hungar^^, the writer records four new localities: Rakovdr (Szerem 
county), 1910, 1912, 1913; Kamenitza (Szerem count}), 1911, 1913; 
Farkasheg} (Zala county), 193:1 and 1912; and Drava-Szabolcs (Ba- 
ranya county). 

Perithecia are only’* formed in the case of severe attacks with vigorous 
growth of mycelium, causing considerable injury^. Under favourable 
conditions for the parasite, the perithecia are found from the beginning 
of September; the districts mentioned abo\*e are at that season subject 
to thick fogs. The perithecia are not arranged on the grapes in a regular 
manner, but form groups, most frequently on the sides turned towards the 
interior of the bunch and rarely on the apex of the grape. They are formed 
in greatest numbers on the dampest parts. On the pedicels of the grapes, 
the perithecia grow- by preference at the upper end ; the stalks only bear 
a very^ limited number of these organs, w-hile the peduncle of the branch 
is but very rarely^ reached. 

Perithecia are not frequent on the green shoots, and, according to the 
observations of the writer, they grow in the largest numbers on the lower 
surface of the leaves, where they form a dense layer, the petioles being free, 
except at their extremities. As tomentose leaves always bea^r a larger 
number of perithecia than glabrous ones, it is easily^* seen how favourable 
damp is to the production of these organs, The3r occur more rarely^ on the 
upper surface of the leaves. 

The perltl^ia begin as little amber-coloured dusters of hyphae ; as a 
rule, four pairs of hyphae contribute to the formation of these clusters by^ 
the intertwining of their branches. The ripe perithecia generally measure 
ii5p. and usuaEy^ contain 3 or 4 asci (each with 6 or 7 spores). As the 
number of peritheda on a normal leaf my be estimated at 60 000, they can 
produce alxjut r % million ascospores. One can thus easily imagine the 
enormous quantity of reproductive organs — even allowing for only 300 
leaves per vine after summer pruning. 
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The writer recommends the collection, after the vintage, of all the 
leaves and dry bunches, w'hich should be burnt as soon as possible, 
instead of being buried in tbe soil by the earthing-up. 

443 - Gloeosporium caff//Vori/jn injuring Red Clover in Hungary (i) — hegyi, 
Dezso (Chief of the Ro3'al Station of Plant Physiology and Pathologj’), in Mezo^azdasagi 
Szemk, Year XXXIII, Xo. 2, pp. 55-58. Budapest, February 1915* 

During the summer of 1914, it w'as observed that great injury had been 
done to fields of red clover [Trifolium pratense) in difierent districts of Hun¬ 
gary, but especially in those situated on the right bank of the Danube. It 
was stated that the fields sown in 1913 wore their usual aspect in the 
spring of 1914, but that during fiowering, the plants turned black and 
withered. On examining the infected individuals, conidia of Gloeosporium 
canlivonm Earchn. were found upon their stalks. 

At the present time, this disease is very serious, though hitherto only 
sporadic cases had occurred in Hungary and little inury had been done. 
The writer is of opinion that the fungus is propagated with the clover seed, 
and that in order to destroy the parasite, the seeds should be soaked, before 
sowing, in a I per cent solution of copper sulphate. 

444 - Marssonia panattoniana causing Rotting of Cabbage Lettuces in Hun¬ 
gary (2). — Hegyi, D., in Kerteszet, Year I, Xo. 7, Pp. 97 - 99 - Budapest, 1914. 

The writer records a disease of cabbage lettuce [Lactuca saliva var. 
capitata) due to Mayssonia panattoniana Berl. This parasite attacks the 
outer leaves, producing elliptical patches (4-5 mm. by 2 mm.) on the prin¬ 
cipal veins, or circular ones on the lamina of the leaf, the mesophyll being 
destroyed as far as the epidermis. When the patches attain a certain size 
rot sets up and in a short time the whole leaf is destroyed. Tbe disease has 
shewn itself in Moson county at Nezsider, on forced lettuces. 

Control. — The wood of the frames is disinfected with lime wash, sul¬ 
phate of copper, formaldehyde, etc., and before replanting, the soil should 
be replaced by mould which has not been used before. Further, the 
diseased plants should at once be removed and burnt. As a preventive 
measure, the lettuces should be sprayed with i per cent Bordeaux mixture. 

445 - Tbe «ink Disease»in Young Chestnut Trees in Plantations and Nurseries ( 3 ). 
Briosi, CtIOv. 4 nni, and Farnexi, Rooolfo, in Rmdiconti ddk sediiie della Reak Acm- 
dmia dei Linceij Classe di Scienze fisiche, maiemaiiche e naturali, Series 5, Vol. XXV, 
First Half-year, Part 2, pp. 98-105. Rome, 1915. 

The writers base tbeir statements regarding the '*ink disease'' of chest¬ 
nuts on observations made in 1913 in some chestnut plantations of the 
valley of the Serchio (Province of Lucca) and in the forest nursery garden 
of Gozzano (Proviti.ee of Kovara); in the latter case some of the chestnuts 
sown were from infected woods in the Commune of Armeno (Novara). 
It appears that this disease attacks not only adult trees, but also very 

(1) See B, May 1911, No. 1540. 

(2) See also B. May 1912, No. 861, 

(3) See also B. Atig.-Se|)t.-Oct. 1911, No. 300a; 
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young plants and even the germinating seeds in the plantations, and that 
widespread epidemics of the ‘‘ink disease'' may occur in the nurseries, a 
fact not previously recorded. 

The symptoms and manifestations which precede the death of the 
young plants are identical with those observed in the case of forest trees 
which perish from this disease. 

Nurseries must be very carefully watched and the young plants 
thence obtained should not be distributed unless it is certain that they are 
perfectly healthy, i. e, without spots or cankers on the stem (either on the 
portion above the cotyledons or on the h5rpocotyl) or roots; such spots 
and cankers, on account of their small size, easily escape superficial 
observation. 

Observations on young chestnut trees in the plantations and on seed¬ 
lings in the nursery show that the disease does not start in the roots and does 
not run a centripetal course; it is due to cryptogamic infection, which 
starts in the aerial portions of the plant (branches and stem) and subse¬ 
quently descends to the roots. Sometimes the hypocotyl itself is directly 
attacked and even the upper part of the radicle of the germinating seed. 

It does not appear that the disease is to be attributed to soil fatigue, 
or to the action of a special micromycete {Mycelofhagus castaneae Mangin) 
which attacks and destroys the mycorhiza. Neither is it due to the myce¬ 
lium of the mycorhiza having become parasitic through want of humus 
in the soil, as has been suggested by Bfuacroix, nor even to the existence 
of mysterious toxic and ill-defined substances excreted and left in the 
soil by infected plants that have died. 

The writers conclude that the mycological question is not of supreme 
importance from the points of view of the pathogenesis, prevention or treat¬ 
ment of the disease. It will only be entirely elucidated and solved when the 
researches concerning this subject are concluded and when the m^'cologi- 
cal problem has been studied from every side. In any case, the writers 
maintain that, even if in the future it be proved that not a single, but man^^ 
micromycetes combine to cause the complex of alterations to which is 
given the name of the “ink disease”, this would in no wise afiect their first 
and repeated statements which the present observations have only again 
confirmed. 

446 - HymeiMochaeie rubiginosa causing Rot of Chestnut and Oak Wood, in 

file State of Hew Yoik. — Brown, H. F., in Myeologiaj Vol. VII, No, i, pp. 1-20, 

platb CXI^IX-Ci:#! J^caster, Pa., jBsmsxy 1915. 

Hym0mchaei& rMbiginosa (Schrad.) Tev. generally lives as a sapro¬ 
phyte on tokedchestnuts, in the neighbourhood of Ithaca, Nev York; 
more rarely it has been found on barked oaks. This fungus, which is 
essentially xerophytic, gives rise to annual firuit-bodies emitting spores 
intermittently, when it is damp, for several months. 

The presence of H, rubigimsa causes the rotting of chestnut and oak 
wood. The first evidence of incipient decay is the appearance in the wood 
of irx^ular areas of a grayish -white colour. The wood between the infected 
areas remains sound and like normal wood. The chemical action of H, ru- 
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bigimsa commences by the deiignification of the parts attacked; as soon 
as the middle lamella is delignified the cells separate, or remain slightly 
attached by the corners; the digestion of the celliilose continues after the 
elements have been separated. 

The decay due to the presence of H. ■) ithiginosa is comparable to that 
produced by Trameles ahietis Karst, in different conifers ; it is singularly 
iike the effect produced by Stereum fmstolosum (Pers.) Fr. as regards 
superficial aspect and method of attack. 

The typical rot due to E, rubiginosa is usually accompanied by an¬ 
other form of decay which is superficial and occurs at the periphery; the 
elements of the wood are attacked but not entirely digested. The walls 
remaining are dark in colour and do not give the reaction of cellulose. 


INJURIOUS INSECTS AND OTHER TOWER ANIMALS. 


447 - Agricultural Pests of the Southern Provinces, Nigeria (i). — Eaiviborn, w. a., in 

Bulletin of Entomological Research, Vol. V, Part 3, pp. 197-214, figs. 1-4, plates XVII- 

XXV. I^ndon, December 1914. 

The following notes embodj the results of observations made from 
May 1913 to May 1914 at the head-quarters of the Agricultural Depart¬ 
ment at Ibadan. S. Nigeria, and concern only real pests of the crops grow¬ 
ing locally. 

Cotton Pests. — The larvae of a lamellicorn, recorded for the first timo 
by JEMMBTT in 1910, attack the roots, causing a considerable loss of plants. 
The symptoms of the attack are a gradual withering of the leaves, which 
ultimately turn red and faU, a slow drying of the stem, premature opening 
of the bolls and ultimate death of the plant. The roots then appear to be 
decorticated. An application of an aqueous solution of carbon disulphide 
(i in 200) by means of a Gastine apparatus was successful m obw-lring the 
pest. 

Two species of scale-insects, Eemichionasfis minor Maskell and Pul- 
vimtia jacksoni Newst., were found on cotton stems. The former was very 
atodant on some of the plants and was found also on Vrena bbata, Hi¬ 
biscus esculentus and various other Malvaceae, and on a species of Ipomoea. 
As the season advanced it was much checked by both larvae and adults 
of a Coccinellid beetle, Chilocorus schiodiei Muls. Pulvinuriu was much le^ 

abundant and only found occasionally on a plot of GrifiSn cotton. 

The larvae of a green Buprestid beetle, PseudagrUiis sophorae, also caused 
considerable damage by boring the stems. The only method of cbw'lritig 
this pest appeared to be the destruction of the affected plants. An other 
stem-borer found late in the season was a Depidopterous larva, possibly 
an Aegeriid. 


(i) See also B. Apia 1914, No. 391. 
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DISEASES OF VARIOUS CROPS 


young plants and even the germinating seeds in the plantations, and that 
widespread epidemics of the "‘ink disease” may occur in the nurseries, a 
fact not previously recorded. 

The S3rmptoms and manifestations which precede the death of the 
young plants are identical with those observed in the case of forest trees 
which perish from this disease. 

Nurseries must be very carefully watched and the young plants 
thence obtained should not be distributed unless it is certain that they are 
perfectly healthy, i, e. without spots or cankers on the stem (either on the 
portion above the cot^dedons or on the hypocotyi) or roots; such spots 
and cankers, on account of their small size, easily escape superficial 
observation. 

Observations on young chestnut trees in the plantations and on seed¬ 
lings in the nursery show that the disease does not start in the roots and does 
not run a centripetal course; it is due to cryptogamic infection, which 
starts in the aerial portions of the plant (branches and stem) and subse¬ 
quently descends to the roots. Sometimes the hypocotyi itself is directly 
attacked and even the upper part of the radicle of the germinating, seed. 

It does not appear that the disease is to be attributed to soil fatigue, 
or to the action of a special micromycete {Mycelophagm castaneae Mangin) 
which attacks and destroys the mycorhiza. Neither is it due to the myce¬ 
lium of the mycorhiza having become parasitic through want of humus 
in the soil, as has been suggested by Deeacroix, nor even to the existence 
of mysterious tosdc and ill-defined substances excreted and left in the 
soil by infected plants that have died. 

The writers conclude that the mycological question is not of supreme 
importance from the points of view of the pathogenesis, prevention or treat¬ 
ment of the disease. It will only be entirely elucidated and solved when the 
researches concerning this subject are concluded and when the mycologi¬ 
cal problem has been studied from every side. In any case, the writers 
maintain that, even if in the future it be proved that not a single, but many, 
micromycetes combine to cause the complex of alterations to which is 
given the name of the ‘'ink disease”, this would in no wise affect their first 
and repeated statements which the present observations have only again 
confirmed. 

446 - Hymenocbaete rubiginosa causing Rot of Chestnut and Oak Wood, in 

iM State of Hew York. — Brown, H. F,, in Mycologia, VoL VII, No. 1, pp. 1-20, 

plates CXE 3 CX-C 3 [#I .Eancastear, Pa., January 1915. 

Hymemchaete rubiginosa (Schrad.) Tev. generally lives as a sapro¬ 
phyte on barked chestnuts, in the neighbourhood of Ithaca, Neri York; 
more rarely it has been found on barked oaks. This fungus, which is 
essentially xeropbytic, giv^ rise to annual ftuit-bodies emitting spores 
intermittently, when it is damp, for several months. 

The presence of H. rubigimsa causes the rotting of chestnut and oak 
wood. The first evidence of incipient decay is the appearance in the wood 
of irregular areas of a grayish -white colour. The wood between the infected 
areas i^aiains sound and like normal wood. The chemical action of B. ru- 
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hipnosa commences by tbe delignification of the parts attacked ; as soon 
as the middle lamella is delignified the cells separate, or remain slightly 
attached by the corners ; the digestion of tbe cellulose continues after the 
elements have been separated. 

The decay due to the presence of E. iuhiginosa is comparable to that 
produced by Trametes abietis Karst, in different conifers; it is singularly 
like the effect produced by Steveim frustolosum (Pers.) Fr. as regards 
superficial aspect and method of attack. 

The typical rot due to H, nibiginosa is usually accompanied by an¬ 
other form of decay which is superficial and occurs at the periphery; the 
elements of the wood are attacked but not entirely digested. Tbe walls 
remaining are dark in colour and do not give tbe reaction of cellulose. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 


447 - Agricultural Pests of the Southern Provinces, Nigeria (i). ~ u^iviborn, w. a., in 0EN*ERALmEs 
Bulletin of Entomological Research^ Vol. V, Part 3, pp. 197-214, figs. 1-4, plates XVII- 
XXV. l/ondon, December 1914. 

The following notes embod\ tbe results of observations made from 
May 1913 to ]May 1914 at tbe bead-quarters of tbe Agricultural Depart¬ 
ment at Ibadan, S. Nigeria, and concern only real pests of the crops grow¬ 
ing locally. 

Cotton Pests. — Tbe larvae of a lamelUcorn, recorded for the first time 
by JE3^I3IETT in 1910, attack tbe roots, causing a considerable loss of plants. 

The symptoms of tbe attack are a gradual withering of the leaves, which 
ultimately turn red and fall, a slow drying of the stem, premature opening 
of the bolls and ultimate death of tbe plant. Tbe roots then appear to be 
decorticated. An application of an aqueous solution of carbon disulphide 
(i in 200) by means of a Gastine apparatus was successful in checking tbe 
pest. 

Two species of scale-insects, Hemichionaspis minor Maskell and Pul- 
mmria jaoksoni Newst,, were found on cotton stems. Tbe former was very 
abundant on some of the plants and was found also on Urem lohata, Hi¬ 
biscus escuUnkis and various other Malvaceae, and on a species of Ipomoea. 

As the season advanced it was much checked by both larvae and adults 
of a Coccinellid beetle, Chilocorus schiodtei Muls. Ptdvinaria was much less 
abundant and only found occasionally on a plot of Griffin cotton. 

The larvae of a green Buprestid beetle, Pseudagrilus sophorae, also caused 
considerable damage by boring tbe stems. Tbe only method of checkiiig 
this pest appeared to be the destruction of the affected plants. Another 
stem-borer found late in the season was a Lepidopterous larva, possibly 
an Aegeriid. 




(i) See also B. AptU 1914, No, 391. 
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The leaves of seedlings were frequentty attacked by a leaf-miner, Aero- 
ceroofs hifasciata Wlsm.; sometimes even the cotyledons were destroyed ; 
the pest is readily destroyed by pinching affected leaves, but w^hen badty 
attacked the plants should be destroyed. 

The cotton aphis {Aphis gossypii Glov.) produces a characteristic 
wrinkling and infolding of the margins of the young leaves, but is held in 
check by its natural enemies : the larvae and adults of CMlomenes hinata 
F., C. vicina Muls., and Hyperaspis pumilayivls. ; the larvae of Syr pirns na- 
sutm Wied., Pmagus horhmicus Mcq., P. longiventris Bezzi, oxidi Micromus 
timidus Hagen. 

The worst leaf pest is the short-horned grasshopper {Zmiocenis varie- 
gatus L.), which entirely defoliated numerous plants. Although cotton 
appears to be its favourite host, other plants were attacked, including 
maize, young rubber, cassava, bananas, and a variety of ornamental plants, 
especially' Acalypha. Chromate of lead, prepared as recommended by^ Le- 
EEOY, was most effective in causing migration of the swarms. 

The leaf-roller {Sylepta derogata F.) occurred abundantly on certain 
imported varieties, especially American Upland, but was less frequent on 
the native varieties Ishan and Meko; it is attacked by Tachinid parasites, 
an Ichneumon {Xanthopimpla punctata) and some Braconidae, but not suffi¬ 
ciently to keep it in check ; hand-picking by small native boys was found 
useful. 

The larvae of the Uimacod moth, Parasa infuscata Wichg., were not 
uncommon but were prevented from doing serious damage by Enmenes 
maxillosa De Geer. Various beetles, including Lagria villosa F. and Sya- 
grus calcaratus F., were found to cause a certain amount of leaf damage. 

The cotton bolls were attacked by the red boll-worm {Diparopsis 
castanea Hmp.) and by Earias biplaga Walk., which w'ere also found in 
the flower buds. The latter was attacked by a species of Eumenid wasp, 
Rhymliiiim ventrah Sauss. Other boU-worms were Pyroderces simplex 
and Momeia zeniodes Brnt. (i) on bolls remaining from the previous sea¬ 
son and confining their attacks to opened bolls. Both are attacked by' a pa¬ 
rasite, Chalets olethrms Waterston. The only’* method of controlling these 
pests is by^ coEecting and destroying the damaged bolls; at the end of the 
season the soil should be turned over to expose the Earias pupae. 

Dysdercus superstitiosus F. was found in considerable numbers and 
also P, nigrofasciedus Stal, P. melamoderes Karsch, and Oxycarenus dud- 
gemi Dist. in small numbers. These cotton-stainers were successfully 
captured in tire wingless condition by means of small nets or by shaking 
them into wide-mouthed tins containing water and kerosene. Hand-picking 
was found to be the most effective method. 

Mixed cultivation also prevents the spread of insect pests, but other 
Malvaceae {especially JJrena and Hibiscus) should not be planted in the 
vicinity unless to collect pests on them. 

Cacao Pests, —The only stem-borer was Eulopho^mtus mytmeleon- 


{k) also B, Match 1915, So, 335, 
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Feld., wHch attacked medium-sized branches. The pest is controlled by 
cutting and burning the affected branches, or, if found before much damage 
is done, a flexible wire maj^ be pushed up the tunnels and the bole subse¬ 
quently plugged and tarred. Tarvae tunnelling in the main stem ma} be 
destroyed by injections of carbon disulphide and plugging the holes with 
cla^- and tar. 

Other damage was observed, probably due to a Tepidopterous larva, 
and also by Sahlhergella theohvoma Dist. and b^' small Bostrychid beetles. 

Young shoots were found to be attacked by Udamostigma iessmanni 
Aulm. (which was effectively treated with kerosene emulsion), and by black 
aphids which produce a characteristic infolding of the margins of the leaf 
and are parasitised by Syrphid and lace-wing flies. 

Leaf damage w^'as also caused by Zonocents variegatus, Adoretus hir- 
telliis Castn., Trochalus carinatus Schonh., Metisa siervicolG. White, Dia- 
Cfisia maculosa Cram., Earias citrina Saalm. These insects, of which 
Adoretus and Diacrisia are the most injurious, were successful^ checked 
during the wet season by dusting with a mixture of Paris green and lime. 
Later chromate of lead solution was found more suitable. - 

The pods are attacked by a small Lymantriid caterpillar, by an Anthri- 
bid beetle, Araecerus fascicnlatiis de G., by a Lepidopterous borer, Cha- 
racoma stictigrapta Hmp., by the scale-insect Stictococcus dimorphtis Newst., 
and by a Trypetid fl}", Ceratitis nigra Grah. 

Another pest of cacao is a Daciylopius (D. longispinus Targ. or D. vir- 
gains var. madagascariensis Newst ?) found on the young shoots, flower- 
stalks and young pods, and attacked by the larvae of Spalgis lemolea H. H. 
Druce. It was also successfully treated by brushing with kerosene emulsion. 

The following were also recorded : Stictococcus sjostedti Newst., with its 
natural enemies Enblemma ockrochroa Hmp., Totrix callopista Durrant, and 
Chalcids. — S. dimorphus Newst. on new shoots, checked by EuhUmma 
scitula Ramb. — I eery a sp. 

White ants are also abundant on dead wood and are easily checked by’ 
means of injections of arsenical and sulphur vapours with mixture of car¬ 
bon dioxide and monoxide pumped into the colonies with a “Universal 
Ant Destroyer 

Insects attacking Kola, — Pnndaluoya simplicia Dist. (i) was found 
quite commonly in all stages on the tips of the young shoots and was des¬ 
troyed by brushing with a weak kerosene emulsion. Young nursery plants 
were much attacked by Adoretus hirtellus and by Zonocerus variegatus L- 
The nuts, -both on the tree and in store, were attacked by^ weevils, Paremy- 
dica insperata Fst. and Balanogasiris kolae Desbr., which in turn were para¬ 
sitised by an Ichneumonid. 

Insects attacking Coffee, — Various scale-insects, Stictococcus in parti¬ 
cular, were found on young shoots. The leaf-eater Metadrepana glauca 
Hmp. was also found. 

Insects attacking Maize, — The stems and ears were attacked by the 


(i) See below. No. 453. 
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larvae of Sesamia calamistis Hampson and Eldana saccharina Walk., both 
of which are parasitised by Tachinids and also by the larvae of Busseola 
fusca Hampson and Mussidia nigrivenella Rag., etc. These pests are con¬ 
trolled by harvesting the crop early and by clean farming. 

The leaves are attacked by the larvae of Prodenia litma F., Cirphis 
loreyi Dttp., Plusia sp., Elaunon erythrocephalus Oliv., etc. 

Stored maize is badly damaged by Calandra ojyzae T., Triholium con- 
fusum, Tenebrioides manritamcus L., Mussidia nigrivenella Bja^^jEphestia 
cautella Walk. From the larvae of Calandra a large number of individuals 
of the natural parasite Meraporns were obtained ; unfoitunatety they never 
succeed in keeping the weevil in cheek. Fumigation with carbon doixide 
gave good results. 

Insects attacking Hevea hrasiliensis, — The roots of young plants are 
attacked by Brachytrypes membranaoeus Drury, which in turn is parasi¬ 
tised by Chlorion xanthocerus Illig. var. instahilis Sm. The leaves of plants 
in the nursery are damaged by Zonocerm variegatus, 

Funtumia elastica. — The larvae of Nephele sp. (parasitised by Braco- 
nids) and of Glyphodes ocellata Hmp. attack the leaves. The fruits are at¬ 
tacked by the larvae of Eniephria sexpunotalis Hmp., Berginus tamaricis 
WoU., and Arocatus continctus Bist. (i). 

Ground Nuts, — Metisa sierricola White teeds on the leaves, and the 
scale-insect Ceronema africana Macfie occurred on some plants. 

Beans, — The stem is attacked by Ootheca mutabilis Sahib., and the 
leaves by Lagria villosa F. and L, viridipennis F., which cause irregular 
holes. Both pests are controlled by collecting in light sweep-nets. Stored 
beans were damaged by Bruchus sp. 

Pigeon Peas. — The stems were attacked hy Piyelus grosstis P., and 
the seeds by the larvae of Marasmarcha atomosa Wlsm. and Lampides boe-* 
tica It. Other pests are Ceronema africana, Pseudococcus (as on cacao), 
Sticiococcus dimorphus, Icerya sp. 

Oil Palm. — The grain weevil {Calandra oryzae) was found boring the 
stem. 

Sweet Potato. —The larvae of the convolvulus havk-moth {Herse 
convolvuli I/.) (2) were found feeding on the leaves. Stored tubers were 
seriously attacked by Cylas brunneus F. and C. punciicoUis Boh. 

448 - The Scale Inseeis of Ceylon. — Rutseripobb, a., in BuUdin of Snton^logicat Research, 

Vol V, Fart 3, pp. 259-268. Eoadon, Decetnber 1914. 

A description of thirteen species of sc^e insects collected in Ceylon, 
twelve of which are new to science. 

X, Aulacmpis flacourtiae occurs along with JSowardia biclavis 
Comst. on the twigs and branches of Flacourtia ramonichii, and is doubtless 
the insect tefered to by Green as typical” Diaspts pentagona {Memoirs 
Dept, of Agr. in India, I, No. 5, p. 346). The female is indistinguishable 
from that of Aulamspis {Diaspis) pentagona. It is preyed upon by a small, 


See bdow. No, 453. 

(2) See B. Oct. No, 973. 


{Bd.). 

{Ed.). 
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light brown Coccinellid with a Psew^ococcws-like larva and to a less extent 
by Chihchorus circmnduius, and is also parasitised by a small black Cbalcid. 

2. A, myristicae, on the mid-rib of a leaf of wild nutmeg [Myristica 
Imrifalm). 

3. Pseiidaonidia oreodoxae, on the stem of the Cabbage Palm 
{Oreodoxa oleracea)\2lsoon the Royal Palm {Aoalyplia sp.) ond. on Brom- 
sonetia papyrifera Vent. 

4. P. inepta, on the branches of an undetermined plant (possibty 
Acalypha sp.). It is attacked hy Hymenopterous parasites. 

5. Aonidiella pothiy on Pathos scandens and Lorantkus sp. 

6. Hemichionaspis alatae on the branches oi Cassia alata; it is 
near H. minor Mask., and may be only a variety' of it. It is attacked by 
Hymenopterous parasites and is preyed upon by Coccinellid larvae. 

7. Chiomspis malloti, on twigs of Mallotiis philippinensis, causing 
slight swellings. 

8. Lepidosaphes erythrinae, on the bark of Erythrina sp. 

9. L. anibigm, on the twigs of Mesua ferrea. 

10. Aonidia ferreae, on the twigs of M. ferrea. 

11. Neolecanimn cinnamomi. on the bark of branches of Cinna- 
rmnntm sp. 

12. Paflatoria mesuae, on the edges of the leaves of Mesua ferrea. 

13. Ceronema koeheli Gr.; some insects found on Pithecolobium saman 
were referred to this species. It is subject to the attacks of Hymenop- 
terous parasites; the larvae of Spalgis epius were found feeding inside 
the ovisac. 

449 - Coccidae from the Northern Territory of Australia, — Green, b. n., in BuiUin 

of Efiiomolosiical Research^ Vol. V^Part 3, pp. 331-234, figs. 1-3. I^ondon, December 1914. 

Eleven species of scale insects coEected in 1913-1914 at Port Darwin 
and neighbourhood. 

1. Aspidiotus [Chfysomphahts) fodiens Mask., on the under surface and 
less .abundant on the upper surface of the leaves of Pithecolobium monili- 
ferum; known only from Australia. 

2. A. orientalis Newst., on the leaves of the banana and leaves and 
fruits of the papaya; though common in India and Ceylon, it had not 
previously been recorded in Australia. 

3. A. {Ckrysomphalus) ficus Ashm., abundant on the leaves of coco¬ 
nut, and along with Mytilaspis ciiricola Packard on Citrtis acida. 

4. A. desirmior Sign., on leaves of coconut. 

5. Hemichionaspis minor M^skd a) on leaves of Bitchanania sp., where 
it vas very abundant but effectively controUed by Coccinellids and Chalcids; 
h) on the branches of the kurrajong tree {Stemdia dimrsifolia?) (i), where it 
was mainly represented by niale pupaxia, the few females having been exter¬ 
minated by parasites; c) on the native vine, Vitis sp., parasitised as in the 
preceding case. This insect is recognised as an important cotton pest in the 

{m 


(i) See B. Feb. 1913, rCo. 201. 



644 


INJURIOUS INSECTS: PREVENTION AND CONTROL 


' MEA3SS 
OFPRBVEiraON 
AND 

CONTROL 


United States and specialists have been sent to find an effective natural 
parasite. The above instances suggest that such an enemy might be found 
in the Northen Territory of Australia. 

6. ChionaspisdilatataOxeen, on Pandanus odoratissimus] not previously 
recorded for Australia where it appears to be parasitised by the same species 
as Hemichionaspis minor. 

7. Mytilaspis ciiricola Packard, abundant on the upper side of the 
leaves of Citrus acida. 

8. M. pallida Oieen, on the upper side of the leaves of CU?us acida, as¬ 
sociated with M. ciiricola. 

9. Parlatoria zizyphus Uucas, on both sides of the leaves of C. acida, 
causing considerable damage. 

10. Lecanium {Saissetia) hemispJmricum'iQXg., on shrubs and weeds 
not yet determined. 

11. L. pseudexpansim (new), on Pandanus odoratissimus: very 
similar to L. expansum in appearance. 

450 - Parasites of the Olive Fly (Dacus oleae} in Eritrea {1). -7 Silvestri, f., in 
BoUetwo del Laboratono di Zoologia generate e agrana della R.Scuola Superiore d^Agricol- 
km in Portici, Vol. IN, pp. 186-226, figs. I-XXIV. Portici, 1914. 

In June 1914, the writer was instructed by the Italian Ministry of Agri¬ 
culture to proceed to Eritrea, where there are extensive woods of wild 
olives {Oka chrysophylla Earn.), for the purpose of discovering and collect¬ 
ing the parasites of the olive fly (Dacus oleae [Gmel.]), in order to introduce 
them into Italy at the proper season of the same year. 

Contrary to what had been arranged, the writer was unable to reach 
the Colony before August 23. As soon as he had established a teinporary 
laboratory for rearing parasites at Kefasit, he began his visits to the olive 
trees of the difierent localities of the district; with the help of a few work¬ 
men. 

On his return to Italy, on September 20, he had more than 3000 adult 
Hving Hymenoptera parasitic on olive flies and about 300 olive fly pupae, 
some of them parasitised, besides a collection cf insects (dry or in spirit) 
fonnd on the olive tree. 

A systematic description, with geographical distribution and such facts 
as are known of the life-history, is given for the following parasites of Dacus 
oleae : 

^) Earn. Braconidae: Optus africanus Szepl. var. orientalis Silv.; 
0 . daciciia Silv.; Sigalphus dad Szepl.; Bracon celet SzL'pi. 

h) Earn. Chalcididae: Eupelmus afer Silv, (new); Haltkoptera dad 
Silv. (new); Euklus modestus Silv. (new); Atoposoma variegafum Masi var. 
apa Silv. (new variety); Achrysocharis formosa (Westw). var. eryihraea 
Silv. (new variety); Tdeopierns mtandus Silv. (genus and species new); 
Metriochans viridis Silv. (genus and species new); M. atrocyanea Silv. (new); 
Albmphak cavasohe Silv. (genus and species new); Tetrastichus maculifer 
Silv. (new). 




(i) See also B. Feb. 1914# No. 190, 
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With the exception of Sigalphus dam, Teleopte/us natandus, the two 
species of Metriocharis and Tetrasticlius maculifey, the Hymenoptercus 
parasites were set at liberty in different numbers b^^ the writer on his return, 
near Fasano (Bari, Apulia) ; Opius africanus vai. orieraalis was also liber¬ 
ated at Sassari (Sardinia). 

A proper estimation of the usefulness of the parasites observed in Eri¬ 
trea for the control of Dacm oleae could only be obtained by years oi 
eareiui observation, so that the observations made by the \^Titer during 
his short stay must be considered as ha\nng only approximate value. 

Ill the months of August and September 1914, olive trees (0. cliryso' 
phylla) with ripe fruit were very rare (a doiien occurring within a radius 
of 10 or 15 miles) at N'efasit, so that probably all the flies from a con¬ 
siderable area had collected where olive fruits were to be found; conse¬ 
quently these were almost all infected. The larvae of Dacus oleae, however, 
were themselves attacked in the proportion of 90 per cent by parasites. Xear 
Dedda, on the contrary, where trees in fruit were fairly numerous, the pei- 
centage of olives attacked was low. These observations show that, at 
any rate under exceptional conditions, the parasitism on Dacus oleae 
may be high and at the same time that the insect is not necessarily 
numerous in a district in which the olive is fairly frequent; it may, of 
course, be checked by tungi and bacteria, as well as by insect parasites. 

It shouM be noted that the olives of 0 . chrysopkylla have a rather 
thin sarcocarp (from 0.3 to 0.6 mm., rarely thicker), while in cultivated 
Italian olives it is rarely below i mm. For this reason the parasites with 
short ovipositor such as Aioposoma, Achrysocharis and Teleoptems (if this 
does not attack the eggs, but only the small larvae), could not be acclima¬ 
tised in those parts of Italy where there are only cultivated olives. In these 
districts the control must be carried out by the other species, or at all 
events by Opius africanus var. orientalis, 0 . dacicida, Braeon oeler, Haiti- 
coptera dad and AllompJiale cavasolae. * 

The writer considers that if these Hynnenoptera became well accli¬ 
matised in Italy, they could be of great use, and if they did not succeed 
in rendering negligible the injuries caused by the fly, they womd at least 
reduce them much below the present averages. In fact, among them there 
are two species {Braeon and Allomphale) which develop at least twice as fast 
as D. ohm, while the two species of Opius develop nearly twice as fast as 
Dacus, These species may also exist for some time as adult insects, so 
that in the absence of ripe olives, they could wait, like the adult Dacus, 
for some months until others were ripe. 

It is doubtful whether the small numbers of parasites liberated will be 
able to overcome the difiSculties of mtxoduction into a new country, so 
that it would be advisable to mnfae arrangements for further shipment^, 
if possible with a regular temporary laboratory in Eritrea for the putppp^ 
Search should also be made for parasites in Abyssinia, South*l%st 
Africa and Asia. , * 
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451 - Natural Enemies of the Scale Insect, Chrysotnphalus dictyospermi var. 
pinnulifera^ Parasitic on Citrus Trees (i). — be Gregorio, ant., in Xuovt 
Annali di Agficoltufa Siaiiana, Series VI, Year III, Part IV, pp. 224-230. Palermo, 1914. 

The writer has undertaken in Sicily the quest of possible natural 
enemies of Chrysomfhalus dictyospermi var. pinnulijera (Mask.) As such 
he mentions in the &st place Chiloctirus bipusiulatus L. and an Arachnid, 
possibty a new species, which he names provisionally Lycosa (?) rapida. 
Both are useful to a certain extent in reducing the number of the scale 
insect, but the Arachnid is much more efficacious than the Coccinellid. 

Under the name of Aphelinm {Frospaphelinus) silvestrii De Greg , 
the writer gives a detailed account of a new insect belonging to the Hy- 
menoptera, W'hich, according to his observations, plays a very useful part 
in the control of Chrysomphalus. The female of this third natural enemy 
lays its eggs in the body of the scale insect. 

BJBUOGRAPtllCAL NOTE. 

452 - VoGLiNo P., and Sj^^velli, M, — La diffasione della Prospaltella berlesei How. in 
Piemonte nelVanno 1914 (Spread of Prospaliella berlesei How. in Piedmont in 1914) (2). — 
Turin, Stab. tip. naz., 1915 (i6nio, S pp.). 

In accordance with a pre-arranged plan, the Staff of the Phytopatho- 
logicalObservatory of Tmin (3) \isited, from the middle of September 1914 
to early in January 1915, the districts in Piedmont where Prospaltella 
beflesei How\ had been introduced in March 1914, to determi n e whether this 
natural enemy of the mulberry scale {Diaspis pentagom Targ.) had taken 
a hold and at the same time to inspect the old diffusion centres of the 
parasite. 

The observations made in the provinces of Turin, Cuneo, Alessandria 
and Novara showed that Prospaltella had generally given good results. In 
some places, such as Settimo Torinese, Valmanera (Asti), Mott a di Costi- 
ghola, Casale, Valenxa, etc., Diaspis has been conquered from the agricul 
tural standpoint by the recent and earlier diffusion of Prospaltella. The 
results are most evident where Diaspis has not yet attained such development 
as to cause advanced decay of the mulberry trees. In regions which are badh" 
infested by the scale, it is necessary in order to facilitate the %vork ol Frospal 
tella, to reduce the number of Diaspis by heading back the mulberrj* trees 
every two or three years, whether or not they harbour ProspaUclla ; any 
branches on which the parasite occurs should be hung up in other mul¬ 
berry trees. Sysmatematic and frequent pruning puts the trees into excel¬ 
lent condition for resisting the spread of the scale insect. In Piedmont, 
Prospaltella can resist the cold of the winter. The intensive diffusion of 
this parasite is the only means of obtaining immediate aud satisfactory 
results frotn the agricultural point of view. When it is a question of propa¬ 
gating it on a large scale, the material should first be examined by experts, 
in ordet to avoid any possible failure. A very common enemy of Diaspis is 


(1) See also B, Harcb rgiS, No, 332. 

(2) See also B, March 1915, No 333, 

(3) See B, Sept. 1924, No. 856, 


(Ed.), 

(Ed.). 

(Ed.). 
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the beetle Chilocoyus bipustulatus 1 /.; this insect shonld be protected by 
ever} means; its larva has many foes. 

The writers conclude by saying that the parasitic control of the mul¬ 
berry scale ought always to be directed by experts, for there are many 
causes which may hinder the spread of ProspalteUa and other enemies of 
Diaspis. 

453 - Injurious African Hbynchota. — distant, W. in Bulletin of Entomological 
Research, Vol. V., Part 3, pp. 241-242, figs, 1-3.1,ondon, December 1914. 

Arocatiis continctus Dist. (fam. Lygaeidae), original!} described from 
specimens received from various localities in India and Ceylon, has now been 
found in Southern Nigeria on seeds of Funtumia. 

Fundaluoya simplica Bisi. (fam. Ful^oridae, sub-fam. Delpliaoinae), 
iirst described from specimens from Ceylon, has now been found on young 
shoots of kola and cacao in Southern Nigeria. It has also been collected 
from grass in cultivated places in the islands of ^lahe and Praslin 
(Seychelles). 

Oxycaremis amyi^dali Dist. is a new species reported on peach lea\es at 
Amersfoort, Transvaal. Another and somevhat allied species ( 0 . exitiosus 
Dist.), injurious to peaches near Cape Town, was described by the writer 
in 1905. 

454 - Anastrepha serpentina (Diptera) injuring Sapodilla Fruits, and New for 
Brazil. — Tavares, J. S., in Broteria, Serie Zoologica, Vol XIII, Pait i, pp. 52-54 
Braga, February i, 1915. 

To the fruit-flies already known in Brazil —Anastrepha fratemila 
Wied. (i), Ceratitis oapitata Wied. (2) and Lonchaea aema Wied. —must 
now be added, according to the observations of the writer, A. serpentina 
Wied. 

This last species was observed by him in the act of laying its eggs in a 
sapodilla fruit {Aohas sapota h, = Sapota achras Mill.) on March 24, 1913, 
in the neighbourhood of Bahia. The fruit was placed on damp earth under 
a belljar; on April 20 four large white larvae were found in it, ready to 
fall to the ground and pupate. The adults emerged a fortnight later. 
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INJURIOUS VERTEBRATES. 

455 - Control of the Musquash by Means of Baeterial Diseases in Austria {3). — See 

above, No. 417. 


(1) See Nov, 1913, No. 1311. (M). 

(2) See B. Feb. 1914, No. 190; B. Feb. 1915, No. 236. (Ed,), 

(3) See also B. Feb. 1915, No. 242. (Ed.y 
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What the Weather Bureau is doing in Agricultural Meteorology 

by 

P. C. Day 

Chi^f of the Ctmiatologtcal Diasiottf H. P., Umted States Dsp» of Agncnliitfe, 
Washington, D C, 


In the broad sense, agricultural meteorology comprises a wide range of 
applied and correlated meteorology and climatology on the one hand, and 
horticulture and agriculture on the other hand. This brief article mentions 
only a number of ways in which the Weather Bureau makes meteorological 
forecasts, warnings, data, etc., useful to agriculturists in the daih" and 
seasonal routine of their work. 

The new science of Agricultural Meteorologj has been aptl}^ defined as 
bordering weather wisdom on the one hand and crop wisdom on the other, 
and its practical utility lies in determining by scientific experiment exact 
knowledge of the relations betwreen plant life and atmospheiic phenomena 
whereby the agriculturist may reap the fullest crop returns from favorable 
climatic conditions, or forestall, as far as possible, the injurious effects of 
those that are adverse. 

The rapid increase in world population, the absence of extensive new 
fields that offer prospects for a further large increase in food production, 
and the decrease in soil fertility, due to improper methods of culture, have 
combined to produce conditions where food consumption is approaching 
the present limit of food production and the cost of living is becoming 
oppressively high. To protect against continued decrease in the producing 
capacity of field and garden, world-wide interest is being manifested in ior 
vestigation looking to the increase of crop production to meet the dmand^ 
of a growing consumption. 
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This may he accomplished in two ways : First, by the adoption of 
such cultural methods, selection of seeds, and systems of crop rotations as 
will increase the amount of production to th^ limit of favourable climatic 
conditions; and second, by the adoption of ah feasible protective measures 
for preventing crop loss from climatic conditions that are unfavourable. 

Studies along these lines are now being made in many countries, due 
largely to the efforts of the International Institute of Agriculture in Rome, 
but in the aggregate it is probable that more work of this character is 
being done in the United States than in any other country’", chiefly by the 
Weather Bureau, the Bureau of Plant Industry, and the Ofiice of Experiment 
Stations of the Department of Agriculture, and the Agricultural Colleges 
and Experiment Stations of each of the separate States. 

In the United States the Weather Bureau has actively entered these 
fields of investigation, although its chief eflort and sucesses lies in the pre¬ 
vention of crop loss hy timely warnings of adverse weather conditions. 
* As originally organised the U. S. Weather Bureau was established with 
a view to forecasting the occurrence of adverse weather in the interest of 
commerce and agriculture, to accomplish which, observations of current 
weather conditions were made with the purpose of serving the needs uf the 
forecasters only. On account of the commercial nature of this work, the 
offices of observations were necessarily located in the larger centers of popu¬ 
lation, far removed from the experimental fields, and where the disturb¬ 
ing influences of human agencies frequently created highly artificial condi¬ 
tions and rendered the observations unsuitable for exact climatic studies, 
although sufficiently representative of general atmospheric conditions for 
the forecast work. To secure data adequate for a more comprehensive stud^’' 
of climate, a large corps of cooperative observers has been organised by the 
Weather Bureau, whose mission is to furnish observations of the more im¬ 
portant weather elements in the country districts, from which we are now 
enabled to build a more or less complete history of the climatology of the 
entire cotmtry. 

With the great extension of the work of the Agricultural Department 
during recent years into the various fields of research, especialh" in the Bu¬ 
reau of Plant Industry, and Office of Experiment Stations, where the phy¬ 
siologists are determining by exact experiments the history of plant growth, 
it early became apparent that only the broader facts of plant growUh as 
affected by the weather could be successfully studied from the meteorolo¬ 
gical data that had been accumulated, and that studies to elucidate the phe¬ 
nomena of plant growth, and to determine the exact adjustment between 
tod the weather, must be from observations of the condition of the air 
and hnmediately surrounding the plant. 

^ ^ order that the fullest cooperation possible may be maintained bet- 
the several Bureaus engaged in these investigations, and that clima¬ 
tic daSta Of theoharacter desired may be obtained, the Weather Bureau is 
now accumulath^ Meteorological observations at practically all the experi¬ 
mental farms, along the lines required for the complete correlation of cli¬ 
mate and plant growth. 
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Aside from the cooperation referred to, the Weather Bureau, in ad¬ 
dition to its daily forecasts and other wide fields of operations, maintains 
special services whereby meteorological conditions are studied with reference 
to the efiect of changing weather upon crop growth or other interests, by 
which warnings are given, enabling those interested to take advantage of 
probable favorable conditions or prepare to guard against loss from those 
considered unfavorable. 

In our great fruit-raising districts, cooperation with the groweis in 
the more important orchards has permitted the stud^- of the formation oi 
. frost under varying topographic and other surroundings, and enabled the 
forecasters of the Bureau to advise with signal success of the occurrence 
of frosts, especially in the spring, in time to enable the growers to take pre¬ 
cautionary measures to safeguard their fruit. This is accomplished on an 
extensive scale b}" direct heating of the orchards by means of numerous 
fires of wood, coal, or oil; b3" smudging, from which by the burning of wet 
straw or other material a dense smoke is formed and maintained over the 
orchard during the period of danger ; by irrigation ; or b^- any other means 
whereby the temperature in the orchard is kept above the degree known 
to be injurious. 

Studies in the cranberry regions have shown how injur3^ from frost 
may be largeh* averted, and special ser\nces are maintained in those districts 
for the distribution of w^arnings when earh* fall frosts threaten the ripen¬ 
ing crops. 

In the great trucking regions of the country the distribution of special 
observing stations in the fields permits of the successful forecasting of 
frost in time to enable the growers to adopt protective measures, as in the 
fruit districts. 

In the arid regions of the^western mountain States where irrigation is 
followed, the Weather Bureau has established a system ot observing stations 
high up in the great mountain ranges for measurements of the snowfall upon 
which the supply of water for irrigation in the valleys below during the sum¬ 
mer depends. Also b^" securing estimates of the depth of the snow cover and 
its water content over the drainage areas of the various streams in those 
regions, it is possible to determine with considerable accurac3r the amount 
of water that will be available for irrigation in any' district, and farmers 
are thereby^ able to increase or decrease their crop acreage to conform to the 
prospective supply of water, or even to change the character of their crops 
to such as require less moisture in case of an apparent shortage. 

In the great cattle-growing regions special reporting stations enable 
the spreading of information regarding pastures over the ranges, to both 
the dealers and the growers. It favors the distribution of cattle to poiqts 
where food is plentiful, and permits estimates of the condition of the stock 
and the prospective market prices. 

In the great corn and wheat growing districts, and in the cotton, to¬ 
bacco, sugar and rice regions, daily reports of weather conditions in the 
^ fields are collected at central points and distributed promptly to thfepuhJia 
through the dailr* press and by bulletins, enabling both growers and crnasu- 
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mers to keep in close touch with the progress of the several crops, while 
warnings of adverse conditions enable the growers to adopt such protective 
measures as may be possible. 

Special investigations are now under way by the Weather Bureau in 
some of the mountain regions, especially in the Appalachians, with the ob¬ 
ject of correlating the climatic phenomena peculiar to mountain districts 
and the occurrence and distribution of frost, thereby determining the loca¬ 
lities where orchards may be planted with comparative safety from 
damage by frost. 

Early truck raising in the southern districts is largely dependent upon 
information regarding weather conditions, both in those districts and other 
portions of the country. Damage to the growing crops from cold or other 
adverse weather can frequently be largely averted b^" proper protective mea¬ 
sures, wMle information regarding weather in other districts determines to 
a large extent the time of shipping perishable products, as well as the points 
to which shipments can be safely and profitably made. 

In addition to the special services mentioned, whereby the relations 
between agricultural pursuits and weather conditions are so closely asso¬ 
ciated, the extensive publication and wide distribution by the Weather Bu¬ 
reau of the climatic data of the United States permits comparison with 
the climates of other regions and favors the introduction of plants from 
those having similar climates, thereby permitting a greater range of pro¬ 
ducts for any given localit3% from w^hich those proving most profitable may 
be selected for permanent cultivation. 

There are numerous other fields of activity where exact information 
regarding the weather permits of the profitable pursuit of agricultural 
enterprises that would otherwise be impracticable. 


Recent Progress in Fruit Production in Hungary 

by 

D. Angyal and Dr. J. Gyorv. 

Royal HortimltHral School, Budapest 


h. keen interest in fruit culture is traditicnal in Hungary, where old 
native species are still grown in preference to imported varieties and have 
even penetrated abroad as proved b}- the fact that they figure there in nur- 
ser3nnen*s lists and in maiket prices. Such are, for example, the cherries, 
Giant of Badacsony and Band glass; the plum, Berterce scented; the a- 
pricot, Hungarian superfine; the peach Mezokomarom; the apple Noble 
of S 6 v 4 r, etc. 

CHmaiic condiiions. — The temperate climate of Hungary is in general 
faTOuxable to fruit growing and \ine-culture. It should however be men¬ 
tioned that, in addition to the parasitic insects and cryptogamic diseases 
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which are common throughout the whole world, the greatebt enemies of 
Hungarian fruit are the late frosts which often cause great injury all ovei 
the country. On the other hand, continuous and abnormal uinter frosts 
capable of harming fruit trees, are of very rare occurrence, in fact in the 
course of the last 50 ^^ears, only two such destructive frosts have been re¬ 
corded (i879-’ib8o and 1888-1889)* 

Disirihtihon of the chief species of fruit trees in Hungary. — heaving 
aside the question of ^dne-growing which deserves separate treatment (i), 
it ma3" be said that all fruits other than tropical and subtropical 
\'arieties ma3^ be cultivated with success in Hungary’. In the central and 
southern parts of the countr}- all kinds are represented both in the liill< 
and in the plain, and even the sweet chestnut, the almond and the hg tree 
flourish in the more sheltered districts. The commonest fruits are: apples, 
pears, quinces, apricots, peaches, cherries, black cherries, plums, walnuts, 
grapes and small fruits. Apples and plums are the chief product of the 
wetter mountainous districts near the confines; the more sheltered parts lend 
themselves to the cultivation of walnuts and hazels with some almonds 
and chestnuts, while in the extensive forests lands apples, pears, wild cher¬ 
ries, service trees, raspberries, strawberries and bilberries grow ^^ild in 
great abundance. 

On the great Hungarian plain apricots, apples, cherries and plums are 
extensively cultivated especialh’ at Kecskemet, Czegled, Nagykoros, Sze¬ 
ged, Debrec/.en and Uj"^ddek, which are large centres of productk n; quince 
are found in the districts of Kalocsa, and Uszod near the Danube, in the 
communes of Borsod and Zemplen and in general wherever the vine flour¬ 
ishes; apricots ripen even in such cold districts as the neighbourhood ot 
Kassa (comitat of Abauj) and in a sheltered part of Sards. In the moun¬ 
tainous regions bordering the Alfold apples and plums are the principal 
fruits while pears are also found where the climate is milder such as the 
district near Budapest- Walnuts abound in many parts and peaches are 
ver\^ plentiful, especially round the shores of lake Balaton in the south 
west, ut chestnuts are not ver^’ common. vSmall fruits : strawberries, 
gooseberries and currants are cultivated very generally. 

Native and foreign varieties. — In addition to the numerous native 
varieties, the best foreign varieties of fruit trees are largeh- represented 
in Hungary" especiall3^ since the Government has encouraged fruit-growing 
and directed its progress. The irinistr3^ of Agriculture has drawn up a 
list of the varieties most suitable for each district, and as fresh data on the 
subject is continually^ accumulating, the lists are subjected to frequent 
re\ision. At present, the most commonl}'^ grown varieties are the f ollovring: 


Apples: Pearmain’s Winter Dorce — Jonathan — DeSovar (Noble de Sovdr, Berez, Dani 
Hung, var.) — BatuHen (Htmg. var.} — Eondon Pippin — De Sikula (Hung var.) — Szercika — 
Rouge de Stettin — Belle Fleur Jaune—Pojnik (Hung, var.)—Red Winter Pogatsche (Hung). 


(i) See on this subject: F. de Eonyav, «Viticulture in Hungary», B. August 1913, 
pp. ii 4 ::-ii 49 . 
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var ) — Canada Reinette — Parkers’ Pippin — Autumn Grey Keinette and Winter Grey 
Reinette — White Winter CoHeville — White Taffetas — Romarin d’Entz (Hung, var.) — 
Oberdieck Reinette — French Rambour (Eothringer Rambour) — Gravenstein — Calle%ille 
Rouge de Paques — Red Cardinal — Pazman (Himg. var.) — Summer Pogatsche — Boskoys 
Belle — Paul de Banffy (Hung, var.) — Starred Red Reinette. 

Peavs : Beurre d’Hiver de Eiegel — Beurre Die! — Fondante des Bois — Josephine de ISIa- 
lines—^Beurre Blanc d’Automne (Doyenne Blanc)—Doyenne d’Hiver— Beurre d’Hardenport— 
Williams — Beurre Bose (B. d’Apremont) — Madeleine — Arpas — Summer Bon Chretien 
—' Doyenne de Juillet — Besi de la Motte — Doyenne du Cornice — Rousselet de Stuttgart — 
Beurre Isambert (Grey B.) —Summer Muscat (long-stalked) — Beurre Claifgeau — Piincesse 
Marianne — Duchesse d’AngouI^e — Jules Guyot — Beiirre Hardy — Beurre Six — Ber- 
gamotte Bsperen — Bomie Bouise d’A^nranches — Clapp’s Favourite — Passe Crassane — 
jMarie Bouise — Vienna Triumph. 

Plums: Besztereze — Besztereze Muscat (Hung, var.) — Greengage — Prune d’Agen 
— Pr. d’Agen Double — Queen Victoria — Ann Spath — Kirkc — Bod (Hung, var.) — 
Red Eong G6n6r — Bong or Llannaros (Hung, var.) — Blue Italian — Barge English. 

Cherries : harly Coburg Guigne — Friihe Mai Guigne — Barge Black Bigarreau — He- 
delfingen Giant — Barge Coluret Bigarreau (B. lyauermann) — Yellow Doenissen Bigarreau — 
Glocker Giant (Hung, ^rar.) — Badacsony Giant (Hung, var.) — Huckelberger — Korkowanj" 
Guigne (Hung, var.) — Early Spanish MoreUa — Pand Glass Morelia (Hung, van) — Early 
May Morelia and numerous local varieties. 

Apricofs: Hungarian Superfine (Htmg. var.) — P€che de Xanej’—Early Hungarian (Hung, 
var.) —‘Nagyszombat Apricot (Htmg. var.) — Sucr^ de Holub-Kisszeben Apricot (Hung vat.). 

Peaches : Anisden — Early Alexander — Sanghai — Bord Palmerston — Vezerie Xecta- 
rine (Hung, var.) — Queen of the Orchards — Y’ellow Admirable — Sauguinole — King of 
WUrtemberg — Szog Nectarine — Metelka (Hung, var.) — Victor — GrosseAIignonne — Bord 
Napier (nectarine) — Uberta Wiggins — Early Ford — Foster — Champion. 

Walmilts : Sebeshely — Nagybanya (several Hungarian varieties) — Szarvaszd (Htmg. 
var.) — Barge Seprds and the better foreign varieties. 

Ahnonds: All varieties which can be grown under the dimate oi Hungary. 

Figs: Several varieties especially in the destrict of Fiume. 

Arm of orchard land Ofud its estimated yields, — Tlie fruit trees, which 
were estimated in the census of 1895 at 60 3^2 uiiilions, have increased 
during the last 20 years at a rate of 900 000 annually, so that their total 
number in Hungary at the present time is 78 Bidlions. Their distri¬ 


bution is a follows: 

No. of trees No. of trees 

Plums.30 500 000 Walnuts.3 900 000 

Apples 15400000 Peaches. ... . 3 Soo 000 

Apricots. 6 Soo 000 Almond. 300 000 

Cherries. 6 000 000 Chestnuts , • . . . 200 006 

Morelia cherries . , 5 800 000 Quince and others . . 600 000 

Pea^ 5 200 000 


The annual fruit production can be estimated at 1.2 million tons 
(or about 33 lbs. per tree) while its total value amounts to nearly three 
million ^unds sterling without counting choice fruits. 

Fruit irede and methods of utilizing fruit, — It is only during the last 
50 or 60 years that fruit growing has become an established industry in 
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Hungary, and since then the cultivation of fruit trees has continuall35^ 
increased. It was especially in the vineyards established in the immune 
sands of the Alfold thas considerable numbers of fruit trees began to be 
planted. With good management the fruit trees flourished exceedingh’ 
and yielded large crops in certain centres of production (Elnecskemet, 
Szeged and elsewhere). In this manner important fruit-markets were 
created which have now become well known and attract both Hungarian 
and foreign dealers. In order to cope with this large and increasing trade, 
means of transport have been greatly developed and are now^ represented 
not only by good roads, and an extended railway system but also 
organised water-ways especially those of the Danube and the Tisza, 

The average consumption of raw fruit, excluding melons, raisins and 
southern fruits which are consumed wholesale by the inhabitants, is esti¬ 
mated as 66 lbs. per head of the population, thus accounting for about half 
a million tons of raw material. More than another half-million tons are 
consumed in the country, three quarters of which go to the manufacture 
of cider and to the distillation of brand^^ while the rest is made into jams and 
preserves either at home or in factories. The remainder of the produce is 
exported b}^ the Hungarian Society" for the Export of Foodstuffs, Budapest, 
or by other agencies of the same kind. The above mentioned Society has 
fitted up cold storage establishments to facilitate the export work. In 
1911, the fruit exports reached 72 400 tons valued at £856000 while the 
imports amounted to 27 900 tons valued at £403 200. 

State Nurseries, — The Government has adopted various means of en¬ 
couraging theiruit industry, the most important of which is the establish¬ 
ment of State nurseries where the best varieties are propagated. These nur¬ 
series thus form centres of distribution for fruit trees and bushes which 
are sold to growers at very moderate prices. At present they cover an area 
of 483 acres and form part of horticultural institutions which occupy 
a total area of 2210 acres in fruit growing districts. More than half the 
nurseries have already being producing grafts for years; every year they 
increase their output which in 1915 will amount to about 400 000 grafts. 
Plants to the number of 500 000 annually are also sent out and those not 
required by growers are given to the communal nurseries. 

Legislaiion. — The creation of communal nurseries was made neces¬ 
sary by the Education Act of 1868 which also dealt with instruction in 
practical horticulture. Following on this legislation, in 1894, an Act (i) 
dealing with apiculture and the rural police decreed that: *^the communes 
should maintain a nursery having an area of at least one quarter of a ca- 
dptral yoke {one third of an acre). Failing the appointment of a special 
director the local schoolmaster was to be entrusted with the superintend¬ 
ence of the area and for this he was to receive a salar^^^. He was to be required 
to give the school children some instruction in the management of fruit 
trees according to a syllabus drawn up by the Ministry of Education 
and of Public Worship, in collaboration with the Ministry of Agricul- 


(x) See B. May 1914, No. 302. 
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ture". The comintinal nurseries propagate more especially mulberry 
trees and those fruit trees which are most suitable for planting on bare 
land and on steep slopes. 

Research work and education, — The testing of varieties of fruit trees 
is officially entrusted to the Royal Horticultural School at Budapest, 
to the model orchard of Budaors which is affiliated to the above school, 
and to the Government Experiment Station for Fruit Growing at Tye] 
(commune of Hunyad); but professional experts are also employed for this 
work and for the production of new varieties. The Hagybdnya State Sta¬ 
tion under the direction of the Royal Entomological Station and the Royal 
Horticultural School carries out experiments in the control of parasitic 
insects and cr3rptogamic diseases. The question of checking fungoid 
diseases is also studied at the Royal Station of Plant Physiology and 
Pathology, at the central Station for Vine Growing Experiments and at 
the Royal Ampelological Institute. 

Instruction in fruit-growing is looked upon as a branch of horticul¬ 
tural education and therefore reaches its-highest development at the Royal 
Horticultural School at Budapest where the course extends over three 
years. Eess advanced teaching is given at the Horticultural School at Baja, 
while the Royal Gardening Schools provide an elementary training of a 
purely practical nature for working men. Short courses are organised for 
elementary school teachers and these are also attended by landowners, 
priests and others who are interested in fruit growing. Besides this some 
instruction in the management of fruit trees is given by the following ins¬ 
titutions : Agricultural Academies, Higher Courses of Viticulture, Prac¬ 
tical Schools of Agriculture, Royal Schools of Vine-Dressers, Normal Agri¬ 
cultural School for Teachers, Complementary^ Rural Schools and Travel¬ 
ling Winter Courses. 

State encouragement of ike fruit grotmng industry. — To the Horticul¬ 
tural Section of the Royal Hungarian Ministry of Agriculture is entrusted 
the direction Of everything connected wdth the State nurseries, and the 
general supervision of the fruit-growing industry. The Government organi¬ 
ses fruit shows, model fruit markets, packing demonstrations, courses on 
the methods of utilizing fruit and puts at the disposal of small proprietors: 
driers, boilers, presses, grinders and other apparatus for the manufacture 
of cider, jams and brandy. Jam factories are given State support. The 
Government further supplies mulberry and other fruit trees for planting 
along the public roads. This last scheme, which was initiated in 1897, had 
at the end of 1914 accounted for the planting of 573 517 trees on 3125 
miles of road, 260 936 fruit trees on 1623 miles and 312 581 mulberries 
on 1500 miles. 

Government encouragement of the fruit industry also takes the 
form of: - , . 

1. Railway transport facilities for fruit and fruit trees. 

2. ^The publication of various horticultural newspapers, and of the 

results of investigations on parasitic diseases carried out at State in¬ 
stitutes. .. 
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3. The improvement of inferior varieties of trees by grafting. 

4. The plantation and upkeep of osier beds to ensure an abundant 
supply of baskets. 

5. The collection of statistical data, including complete returns of the 
fruit crops and the publications of market prices. 

Associations, — In addition to the State institutions, various unoffi¬ 
cial horticultural societies are also very active in promoting the develop¬ 
ment of the fruit-growing industry. Amongst such societies ma^^ be men¬ 
tioned the National Societ}^ of Hungarian Horticulturists at Budapest and 
similar associations at Szeged, Kecskemet, Magykdros, Nagybdnya, Pecs, 
Uyvdek, Ilosva, some of which have been in existence for one and even 
two hundred years. All these bodies work in complete cooperation with 
the Government institutions and with the various technical experts appoint¬ 
ed to advise fruit growers. In this connection, it should also be mentioned 
that the Hungarian hand Credit Institute, makes an annual grant of £210 
which is put at the disposal of the Minister of Agriculture for distribution 
as prize money amongst the directors of the communal nurseries. 
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GENERAL INFORMATION. 

456 — Malaria in the Philippine islands. Experiments on the Transmission of Mala¬ 
ria by Anopheles. — walker, KrnestI^inwood and barber, marshall, a., (Biological 
I^aboratory, Bureati of Science, Manila) in The Philippine Journal of Science^ B. Tropical 
Medicine^ Vol. IX, No, 5, pp. 381-439. Manila, 1914. 

This investigation was conducted at Canlubang I^aguna Province, 
Luzon. The mosquitoes were collected and bred from larvae. In order to 
infect them they were allowed to bite patients in whose blood the malarial 
parasites had been observed and the gametes counted, The mosquitoes 
fed simultaneously on the same patient were kept separate from those 
of other groups, and were then dissected after 5 to 10 days on the same 
date to determine the proportion of infections and the relative number of 
oocysts. 

Of the 184 experiments, 79 were with Anopheles fehtifer, 117 with 
Anopheles msii 59 with A. barlimtris, 5 with A, sinensis, and 19 with 
A, mmulatus. 

Of these mosquitoes A. sinensis, A, rossii and A. f&brifer possess a 
relatively high avidity for human blood, while in i. maculatm the avidity 
is moderate, and in A. barbirostris it is low. 

In one series of experiments the patients employed for infecting the 
mosquitoes were given quinine; from the data collected it appears that the 
quantity of quinine taken by the patient had no influence upon the per¬ 
centage or intensity of infections of the mosquitoes. 

The forms of malaria that were studied were subtertian, tertian, and 
quartan and were caused by Plasmodium praecox {falciparum) P. vinax 
and P, makfiae respectively. 
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The importance of the five species of Anophelinae investigated in the 
transmission of malaria in the Philippines can be roughly estimated as 
follows: 

Anopheles macidatus is a moderately susceptible to infection, semi¬ 
wild species, locally distributed especially in the lowlands. It is said to 
be more prevalent in the mountain provinces. 

A. sinensis has a low, if not negative, susceptibility. It appears 
extremely localized in its geographical distribution; it is scarce and is 
a relatively wild species (that is it breeds in and frequents the forest) 
it is very aggressive but it does not seem to be of importance in the 
transmission of malaria. 

A, barbirostris stands lowest in its avidity for human blood and it is 
a relatively wild species. It is very widely distributed in the Philippines 
and its susceptibility to infection with malarial parasites is rather feeble. 
On the whole it is probable that it plays a subordinate part in the spread 
of malaria. 

A. msii is one of the most domestic of the anophelines with a rela¬ 
tively high avidity for human blood. It is very widely distributed. Its 
susceptibility to infection is rather low. It is possible that this species 
may play a certain role in the dissemination of malaria especially along 
the coast of the Archipelago. 

A. febrifer is both a wild and also a domestic species, with a 
Telatively high avidity for human blood. It is by far the most susceptible 
to infection among the five species investigated. - If investigations now 
in course should prove it to he as widely distributed throughout the 
Archipelago as it is in Taguna Province, Anopheles febrifer is.the most 
important mosquito concerned in the epidemiology of malaria in the 
Philippines. 

457 “ Chambers of Apiculture in the Dutch East Indies. — Tydschnit vm NyvetheU 

en Landbouw in Nederlandsch Indie, Vol. XC, Part, i, pp. 13-28, Batavia, January 1915. 

At the dose of a lecture given by M. Lovink during the course of the 
Rubber congress at Batavia for the purpose of demonstrating the necessity 
of creating Chambers of Commerce in the Dutch East Indies, the audience 
declared themselves in favour of this proposal. The object of this step is to 
oblige all the planters to contribute to the expenses of scientific study and 
intelligence, a duty which has hithertho been evaded by many upon whom 
it is incumbent. The relations of the planters to the Government will be 
more ofiicial than heretofore, but otherwise similar to those of the already 
existing Agricultural sodeties. The Chambers of Agriculture will give their 
opinions at their own initiative or at the request of the Government; they 
will be able to form a committee for the Experiment Stations. A consulting 
committee will develop the idea suggested, in order to be able to lay the 
scheme before the Government. 
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CROPS AOT) CULTIVATION. 

458 - The Conditions of Humi^iy of the Soil and the Requirements of Vegetation, — 
Pratolonoo, U., in Le Staziom Sperimentah Agmm Vol. XLVIII, Part i, 

pp. 44 - 55 • Modena, 1915. 

The water contained by a moist soil is only partly accessible to 
vegetation, the remainder being absorbed by the soil particles and almost 
useless to vegetation. The relation between these two fractions of the 
water content varies much with difierent soils, and, in a less degree, with 
different plants. 

The recent investigations of Briggs and Shantz and of Ai,way have 
sought to establish some numerical relationship between the'' wilting coeffi> 
cient'' as a measure of the unavailable humidity, the hygroscopicity, and 
the other physico-mechanical characters of the soil (i). The writer has 
endeavoured to apply to the study of this problem the results already 
obtained in his researches on the isotherms of hydration and dehydration 
of the soil. Using five soils of which the physical and chemical character¬ 
istics were known, he grew rye, oats, clover, vetches, mustard and flax 
under conditions of gradually decreasing humidity and noted the behaviour 
of the plants in connection with the changing physico-chemical properties 
of the soils. The soils employed consisted of four cultivated soils of alluvial 
origin and one clay. A layer of soil 5 to 6 cm. deep was placed in pots of 
about 300 cc. capacity. The seeds were then sown and the seedlings allow¬ 
ed to grow until they reached a height of 10 to 12 cm. after which the soil 
%vas allowed to dry gradually.' Immediately wffting appeared the pots were 
weighed and the water content of the soil at the moment of wilting was 
calculated. Having previously plotted Van Bemmelen's vapour tension 
curve for all the soilb used, the moisture content of the soils at the point of 
deviation in this curve was determined and it was found that the ratio 
between the water content thus obtained and that of the soils at wilting 
point was a constant having the value of 5.06 + 0.08. The two phenomena 
observed should be therefore considered as the expression of the s^e fact. 

The various plants submitted to experiment shewed ho appreciable 
differences in their resistance to the gradual drying of the soil. 

459 - Thie Hatee (Jf Humi0Aeid.-~OuiwSvEi?{nmveirsity of Upsala) in A fkiv for Kemiy 
och Geohgif Vol. 5, Parts 3-5, No. 15, pp. 1-13. Hpsala and Stockholm, 1914. 

The writer had been led to conclude by previous experiments that 
a body can be obtained from Sphagnum humus which possesses the char¬ 
acters usually attributed to humic acid and which behaves with alkalis 
like an stcid of high molecular weight; the acid is probably tribasic, and its 
a lk a l i n e salts are readily soluble, though, on account of their high molecular- 
weight (about 1000} they show some resemblance to colloidal solutions. 
He observed further that a part of the humic acid was transformed during 

{Ed,) 


(i) See B. September 1914, No. 816. 



SOIL PHYSICS, CHEMISTRY AND MICROBIOLOGY 


66 l 


drying into a modified form which was only soluble in alkalis after prolonged 
action. 

In order to show that the humic acid extracted by the writer was not 
the result of a chemical action which took place owing to the contact of con¬ 
centrated ammonia with humus, the effect of using a very dilute alkali as 
solvent was investigated. Baumann and Gully believed that a special ad¬ 
sorption takes place in the h3^aline cell w^alls of Sphagnum with the fixation 
of cations, and that this propert^^ persists in sphagnum peat. The writer 
made a comparative examination of “black"' peat (well humified Sphagnum 
and Erioplwnm peat from the Rode peat fields, in Vestergotland),of dried 
Sphagnum and of forest humus (well humified dr^^ leaves), b^’-determining 
simultaneously the electrical conductivity of a dilute ammonia solution 
with and without the extract from the above three samples of organic mat¬ 
ter. If the extract has no action on the ammonia the conductivity^ remains 
unaltered, if the extract is absorbed by the ammonia the conductivity dimi¬ 
nishes and if the extract combines with ammonia to form a salt, that is, 
if the suspended matter is an acid, the conductivity increases. The test 
was commenced with very' dilute solutions which could have no chemical 
action on the extract. Adsorption of ammonia took place in the case of 
the extracts from all three samples of organic matter. At the same time a 
considerable formation of salts occurred in the two cases where the dark hu¬ 
mus was abundant but not in the case of the extract from the dried Spha¬ 
gnum moss. 

Thus one or more acids must exist in humus. 

460 - Studies on Soil Protozoa: Some 0! the Aotivities of Protozoa. — Cunningham, 
Andrew, (LaLofatorium fiir Bakteriologic* am Landwirtschaftidieai Ijjstitut der Uni- 
versitat, Leipzig), in CentmlblaU filr Bakteriohgie, etc., IT AbL, Vol. 42, No. 14, pp. 8- 
27 (Article written in English). Jena, September, 5, 1914. 

An investigation was carried out on the acti\ity of soil protozoa under 
various conditions. The dilution method of enumerating protozoa was adopt¬ 
ed and the culture medium used consisted of soil extract + 0,05 per cent 
potassium phosphate (Eg HPO4) to which a protozoa free culture of bacte¬ 
ria was added two days before innoculation from the test dilutions. Active 
forms of protozoa were distinguished from encysted forms by assuming 
that heating to C. destroys all active forms and that dilutions made 
from soils previously heated to that temperature would therefore only con¬ 
tain enc3?sted forms. 

In order to determine the effect of temperature on the number of pro¬ 
tozoa in soils, a garden soil containing 70 per cent of its water holding cap¬ 
acity was exposed successively; a) for 9 days to a temperature of C.; 
h) for an additional 7 days to a temperature of 22^ C.; and c) for a final pe¬ 
riod of 7 days at C. At the end of each period, counts were made and 
it was found that after 9 dayrs at 5-70 C., practically no change from original 
numbers cf protozoa had occurred; at the end of the second period a epnsi- 
derable increase in total numbers had taken place while the number of the 
cysts had remained practically stationary; and exposure for 7 days to 30*^ C 
caused a fall in total numbers but a distinct rise in the number of cysts. Ip 
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a further experiment the heating at 30® C. was continued for 38 days, and it 
was found that after an initial depression, total numbers of protozoa again 
increased showing that though 30® C. is fatal to some kinds of protozoa, 
others survive and become more active at that temperature. With regard 
to the kind of protozoa found under the various temperature conditions : 
below 8^ C. flagellates only were observed, at 22° C. flagellates, ciliates and 
amoebae were all present; and at 30^ C. the fauna of culture solutions con¬ 
sisted practically all of ciliates. 

To determine the effect of moisture on the activity of soil protozoa, 
garden soil was incubated at 22*^ C. under such conditions that while one 
sample started moist and w^-as allowed to dry out, others were maintained 
at 70 per cent of the soil’s water holding capacity or at saturation point. 
Drying out usually caused the total number of protozoa to decrease, while 
increases were obtained under the wetter conditions. In cultures from sa¬ 
turated soils practically only flagellates were found ; the soils kept at 70 per 
cent of their water holding capacity and the dried soils 3delded amoebae 
in addition to flagellates ; ciliates were seldom found in any of the cultures. 

The results of the two above sets of experiments show that some at 
least of the protozoa in soils lead an active life and are capable of multiply¬ 
ing to quite a considerable extent when the conditions become favourable. 

The influence of protozoa on the number of bacteria developing in 
ammonif3dng solutions was next investigated by making bacterial and pro¬ 
tozoa counts in fermenting solutions where the bacteria were working alone 
and where they were present together with protozoa. The results showed 
conclusively that when using solutions as a culture medium, protozoa ex¬ 
orcised a very decided limiting effect on the numbers of bacteria. Ammo- 
nification tests were also carried out with and without added protozoa, and 
though the evidence was not absolutely conclusive, the protozoa appeared 
to have an inhibitive effect on the production of ammonia. 

A last set of experiments consisted in innoculating a sterilized soil with 
protozoa + bacteria and with bacteria alone; bacterial counts were made on 
the soil after a suitable period of incubation. Contrary to the results ob¬ 
tained by Russell and Hutchinson a marked reduction in bacterial num¬ 
bers was observed in those soils which had been inoculated with protozoa. 


461 - OouMbutions to the Knowledge of the Physiology and Distribution of Deni- 
triftfing Thiosulphate Bacteria. — Gehiong, au^red, in Centraihiatt fur BaUenoio^ie, 
JPmasitenkunde und InfekHons krankheifenj Vol. 42, No. 15-16, pp. 402-43S. Jena, October 
30, 19x4* 

The writer has made investigations regarding the occurrence and 
action of the autotrophic, anaerobic, denitrifying thiosulphate bacteria 
by I^iESXE in the mud of the I^eipzig Botanical Gardens, 
The writer examined specimens in the most different kinds of mud and in 
arable soil, compost and beechwood mould, as well as in peat from sphag¬ 
num moors from various localities. His researches show that this form of 
bacteria is surprisingly widely distributed and the transformations effected 
by them ate of great importance in the economy of nature. 
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Further results of his researches are as follows : 

1) The number of these bacteria is the same at different depths in the 
soil of arable land and in peat. In arable soil, compost, beechwood mould 
and peat, it is, however, very different and the number of these bacteria 
increases with the increasing carbon content of the £oil. This fact was 
confirmed hj the transformations caused by the bacteria in nutritive 
solutions as well as in soils. 

2) In different soils certain strains of this form of bacteria are disting¬ 
uishable which show great differences in their virulence. The forms from 
compost, beech mould and peat can be associated together in a larger 
group of strains and compared with these from the arable soil. The differ¬ 
ence in the denitrifying power of these strains was as 4 : i. 

3) With increasing thiosulphate content an increased decomposition 
of nitrate was noticeable, both in the case of nutritive solutions and soil. 
The decomposition of nitrate also increased with rising nitrate content. 

4) Nitrate as a source of oxygen could not be replaced by other sub¬ 
stances containing ox3"gen, such as sulphate, methyl blue, etc. In the same 
way thiosulphate could not be replaced as a source of energy by other sub¬ 
stances free from sulphur, though compounds containing sulphur could 
be substituted for it. Carbonates and bicarbonates were equal as sources 
of carbon. 

5) By the addition of thiosulphate to the soil active denitrification 
can be produced, but the process isnot so intense as when organic substan¬ 
ces are added as the source of energy. A great increase in the decomposi¬ 
tion of nitrate is also effected by adding bicarbonate to the soil. 

6) The thiosulphate bacteria of the soil, when decomppsing nitrate, 
act in the same manner towards the physical composition of the soil as 
has been established by Koch and Pettit in the case of the heterotrophic 
denitrification bacteria. 

462 ~ The Electrolytie Betennination of jBiologieal Soil Solution. —pantanelw, B., 
in CenifolbMt fur BaMetiologic^ FatasiUnkunde und Infektionskfanhheiteti, , Vol. 42, 
No. 13-16, pp. 439-443, Jena, October 30, 1914. 

In determining the part played by microbiological action in rendering 
the '®oil constituents available, some investigators have measured directly ‘ 
the electrolytic conductivity of water-saturated soil; the writer modified 
this method by estimating the conductivity of the percolating solutions of 
the^soil. He used in his experiments different soil samples from the 
neighbourhoods of Tripoli and of Naples. Through these be allowed: 
a) sterilised water, h) sterilised water saturated either with chloroform^ 
or 0.5 per cent glucose, or c) water mixed with glucose aud chloroform 
to percolate three times. He found that the determination of the electro¬ 
lytic conductivity was a good method of estimating the microbiological 
solubility of the soil particles, especially if the experiment was carried oitt 
comparatively with and without the addition of chloroform and glucosa 
Chloroform increases, while glucose decreases, but not always* the leaching 
out of the salts from the soil. The solubility of the soil usually varies 
with the number of microrganisms it ^ntains. 
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463 - The Determination of Ammonia in Soils* — potter, r. s., and Snyder, r, s., 
(State College Experiment Station, Ames, Iowa) in The Journal of Industrial and 
Engineering Chemistry, Vol. VII, No. 8, pp. 221-222. Easton, Pa., March 1915, 

The ScMoesing method of estimating ammonia in soils was investigat¬ 
ed with regard to the effect of varying the strength of the hydrochloric 
acid used and the time of extraction; it was found that the amount of am¬ 
monia extracted was independent of both these factors and never attained 
more than 60 to 70 per cent of the ammonia previously added to the soil. 
The method of direct distillation with magnesia was also investigated and 
in this case it was found that the amount of ammonia obtained varied with 
the duration of the distillation. 

By adapting the method used by Folin for the estimation of ammonia 
in physiological products, a new and very satisfactory means of determin¬ 
ing the ammonia content of soils was developed. The process is as follows: 
25 gms. of soil are put into a flask with 50 cc. of ammonia- free water, a few 
drops of heavy oil to prevent foaming and about 2 gms. of sodium carbonate. 
The flask is connected up with a bottle containing a known volume of stand¬ 
ard sulphuric add and then with an air pump. Air, which has been pre¬ 
viously freed from ammonia by washing in dilute sulphuric acid, is bubbled 
through the apparatus at the rate of 250 litres per hour for about 15 hours, 
and the ammonia present in the soil is drawn over and absorbed by the 
standard acid, excess of which is then titrated against standard alkali. 

By the use of this method all the ammonia added i:o soils has been 
recovered; the method moreover has given very reliable results and involves 
no difficult manipulation. 

464 - Use of Aftius inc&na. in the Improvement of the Course of the Ticino River. — 

Aubert, F., in Schweiserische Zeifschrift fur Forsiwesen. Year 6 $, No. 12, pp. 307-314 + 
4 figs. Berne, December 1914. 

About 30 years ago the improvement of the course of the Ticino was 
begun. The river was directed into a single channel 200 feet wide between 
embankments against which, at intervals of about 328 feet, strong 
gro}mes abut. Before long the spaces between these groynes began to fil^ 
with the material carried down by the water, forming, in some cases, fertile 
soils and in others very poor ones consisting of stones and pebbles 
which sometimes were again carried away b} the floods. In the 
fixation and utilization of these areas Alnus incam proved of the 
greatest use. The method adopted was the following: At right angles 
to the direction of the river small parallel trenches 5 to 8 inches deep, 
20inches wide and 6 % to 10 feet apart were opened; they were then 
partly fill^ with sand and fertile soil. One or two year old alders 
were cut down to about one foot in length and planted in these trenches 
in ttm rows oh the quincumx system, one row against each side, the plants 
being about' 20 inches apart in the rows. The planting cost about 
£2 7^ 6li to £2 15$ 6 d for 1000 plants. The trenches were then filled up 
with pebbles. The young trees attained after a couple of years a height of 
3 to 3 ft. At that stage of development' they exerted the desired mechanical 
effect upon the river, reducing the rapidity and violence of the current 
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Sind, fixing the banks by means of the roots which formed a dense matting 
6 to 10 inches deep. Soon new alluvial material was deposited on the peb¬ 
bles the trees grew more vigorously and the sand bank was consolidated. 
In the section between Bellinzona and the I^ago Maggiore already 370 acres 
have been thus covered by A Imisincana and every year about a further 
100 000 plants are set out. 

Planting trees in single lines at the rate of 2 400 to 3 200 trees per acre 
was tried at first but proved unsuccessful because they' offered insufficient 
resistance to the water which uprooted 40 to 50 per cent of the plants, 
while the losses when the planting was done in double lines did not exceed 
20 to 30 per cent. 

x\iter a period oi from i to 3 y^ears after planting, tubercles (formed 
by nitrogen-forming symbiotic myxorhiza) w^ere observed upon the roots 
of trees in these poor soils; these tubercles were twice the size of those 
borne by Alnus of the same age grown on moie fertile soils and to them is 
attributed the success of the undertaking. 

The alder plantations thus obtained must be kept low. As soon as 
the deposition of silt has formed a layer 4 to 8 inches deep Alnus begins to 
emit further roots and the stand grows denser. By regulating the height 
of the plants the further deposition of silt is likewise regulated. At about 
15 years of age the plantations give good poles, and it is not advisable 
to let them grow more than 18 y^ears without felling them. 

465 - Increasing the Duty of Water. — Etchevbrry, B. a , in University Of California. 

Agricultural Expetintent Station, CirculartNo, 114, pp. 8. Berkeley, Cal. February 1914. 

The importance of obtaining the highest duty of water is apparent 
where it is realized that the available water supply when fully developed 
will only serve a very small part of the total area of land adapted to irri¬ 
gation in the arid and semi-arid region, and that wasteful irrigation has 
been the main cause of over 10 per cent of the irrigated lands becoming 
unfit for crop production through water-logging and the accumulation 
of alkali salts in the surface soil. 

While the duty of water is affected by a number oi factors, the most 
important is the value of the water. Where wrater is scarce and dear it 
ynll be used with care and skill, which will make the duty high. On the 
other hand where water is plentiful and cheap crude and wasteful methods 
of irrigation prevail and the duty is low. 

The losses of water which produce a low duty are : 

1* The loss by seepage and evaporation in the conveyance by canals. 

2. The loss by deep percolation into "the soil. 

3. The loss of soil moisture by evaporation. 

4. The loss by surface run-off or waste at the ends of furrows. 

Comeymce losses, —Measurements made by the irrigation Investiga¬ 
tions of the IT, S. Dei^rtment of Agriculture and by the U. S. Recla¬ 
mation Service show that in a new unlined earth canal the water defr 
vered to the farms is probably no more than 40 per cent of the water 
diverted, while for old canals the efficiency may be increased to 65br 70 
per cent, From a series of measurements made by the Irrigation 




666 PERMANENT IMPROVEMENTS — DRAINAGE AND IRRIGATION 


gations Bureau ou 773 canals in the western States the average loss per 
mile of canal was found to be 57.7 per cent of the entire flow, with a maxi¬ 
mum of 64 per cent ; large canals in general losing less than small ones. 
Besides the loss by seepage there is that by evaporation, but this is insi¬ 
gnificant compared with the former, being 23 to 75 times less. 

Effect of different linings on seepage. — To prevent or diminish the 
seepage^ linings of different materials have been tried, namely concrete, 
wood, oils and c%y puddle. From investigations made by the writer 
the following results were obtained : 

1. A good oil lining, with heavy asphalt road oil applied on the 
sides and bed of the canal at the rate of 3 gallons per sq. yaid will stop 50 
to 60 per cent of the seepage. 

2. A well constructed clay puddle lining is as efficient as a good oil 

lining. 

3. A thin cement mortar lining about i inch thick will prevent 75 
per cent of seepage. 

4. A first class concrete lining will stop 95 per cent of the seepage. 

5. A wooden lining, when new, is as good as concrete, but after two 
or three years it will require repairs and after eight or ten years complete 
renewal. 

The respective costs per square foot are : 


Oil lining, about.. ^ cent 

Cement lining i indi tbidc, about. ... . 2 to 4 » 

w 3 » » to . 4 to 6 .) 

i> 3 to to to , ... 6 to 8 » 

Clay, if near at band, about.. 1 » 

Wood, 2 indi lumber.... 4 to 6 to 


Trimming and preparation before tbe Uning is put on, about. 4 to i % 

The cheaper linings have the disadvantage of not preventing the growth 
of weeds and the burrowing of animals, and some of them only partly 
arrest seepage. Concrete has none of these disadvantages and of late its 
tise has extended very considerably. 

Loss of water by deep percolation. — This loss is largely dependent 
on the distance the water is run over the field or in furrows, and on the 
volume or head of water used. Experiments by the U. S. Irrigation In¬ 
vestigations staff in a citrus orchard on porous soil irrigated with furrows 
660 ft. long showed that at the upper end of the furrows the water had 
percolated down to a depth of 27 ft. while for the lower half of the furrow^s 
the depth was only 4 ft. In another instance with runs 515 ft. long, the 
depth of saturation was 6.5 ft. at the upper end and 2.5 at the lower end. 

To decrease such losses the remedy is to divide the field into short 
furrows and to run the water more rapidly, especially on porous soils. Thus 
in one case the reduction of the length of furrows from 2359 to 337 feet 
effected a saving of 56 per cent of water. 

Jj}ss by evaporation^ — The extent of this loss.and the degree to which 
it can be diminished has been the subject of extensive experiments by the 
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U. S. Irrigation Investigations staff. The results show that cultivation 
of the soil shortly after irrigation» and the use of deep instead of shallow 
furrows diminish this loss to a considerable extent. 

Loss by surface nm-off. — This loss represents a waste, which on 
many farms does not exist, but it is frequently not prevented. On eight 
projects of the U. S. Reclamation Ser\dce this loss averaged 8 per cent of 
the water applied, On the Boise project the run-off from nine tracts 
averaged ii per cent. 

Conclusion. —These losses when assembled indicate that for an average 
irrigation system the conveyance loss may be 40 per cent of the water 
diverted and of the amount delivered 60 per cent may be lo.st by deep 
percolation, soil evaporation and b3^ surface run-off; the total of these losses 
would thus amount to 76 per cent, while wdth concrete linings and care 
the>^ can be dianinished to about 27 per cent. An instance of the improve¬ 
ment which can be effected in the duty of w^ater is afforded by the Sun- 
nyside system in the Yakima Valley, Washington, where the gross duty 
increa.sed from 11.4 acre feet per acre when 6883 acres were irrigated in 
1898 to 4.57 acre feet per acre w^hen 47 000 acres were irrigated in 1909. 

466 - Irrigation Underground. — Baldwin, frank M., in Th& Country Gentleman, 
No. 6, pp. 228-22$. Pluladelphia, February, 6, 1915. 

On the eastern shore of Tampa Bay and about 40 miles south of Tampa, 
Florida, is situated what is known as the I^and of Manatee It is one 
^of the largest market gardening centres of the State. 

The rainfall in that district is from 50 to 60 inches annually, mo.st of 
it coming in the three summer months; notwithstanding this large rainfall, 
scarcity of moisture is felt at times and irrigation from Artesian wells is 
resorted to. Most of the water is applied on the surface but the most 
satisfaccory practice now is sub-irrigation of which there are three methods 
in use. 

The first system gives fair results at first, but it is liable to distribute 
the water unevenly, to break down early and to remove it too slowty after 
a heavy downpour. It consists in a series of V-shaped troughs made by 
nailing two six-inch boards together and strengthened by cross pieces every 
few feet to prevent the sides spreading. Trenches are dug, the troughs put 
in, with the open sides down, and the earth replaced. These drains tall 
ftom the upper to the lower side of the field. The water is fed in at the 
high side and carried away by a ditch at the lower side thus putting water 
under the growing plants when they need it and carrying it away when in 
excess. . 

The second method is that in use at Sandford. On each sideof the field 
is a row of standpipes and between arid Joining them is a string of three- 
inch tile. The water, as usual, isded in at the upper end and fl.ows away at 
the lower. As the stand pipes are set at 25 ft. apart there are a good 
many of them, they are in the way of cultivation and are easily broken by 
plough and harrow. 

In order to reduce the number of these obstructions and to save the 
land they occupy, the third, namely the Manatee or Abel system has 
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worked out. vSo far it has given satisfaction and is constantly growing in 
favour. Its main feature is to use as few stand pipes or stop boxes in the 
field as possible ; of the two rows in the Sanford system one is completely 
cut out and the number of stand pipes or stop boxes in the other reduced 
to a minimum. It consists of a main line and laterals branching from it 
right and left. The former is of six-inch tiles with cemented joints, the 
latter of three-inch tiles with open joints to facilitate distribution. A 
stop-box or overflow pocket is set in the main where the fall becomes 3 or 
4 inches, and as the fall of the surface is irregular these pockets are some- 



A “ Feed or intake at high side of field. 

L = Three-inch tile pipe laterals. 

M — SLs-inch main line pipe. 

P Pockets or stop boxes. 

0 « Outlet into ditch acroos low side of field. 


times close together and other times far apart. The laterals are put in 
about 20 ft. apart according to the permeability of the soil. 

The accompanying diagram illustrates the system on a one-acre 
field. Its width is assumed at 181 % ft. and its length at 240 ft. in which 
the fall is i. 34 The feed is at the high end and the first pocket is 80 ft. 
down the main, the next at 55 ft. further, the third pocket at 40 ft. beyond 
that, the ipurth 23 ft. further and the last 35 ft. beyond the fpurth. The 
laterals extend .80 ft, on each side of the main. This leaves only 10 ft. of 
soil through which the water must soak at any place in the field. The 
laterals fall towards the main, half an inch in every 25 feet. 

The purpose of each pocket is to act as a dam and to keep the water 
from running down and escaping before it has evenly moistened the land. 




X 4 .NUKES AND IVIANURING 


669 


The water flows down the main entering the pocket at the bottom. The 
side of the pocket facing the lower end of the field has two openings in it, 
one at the bottom and the other 10 or 12 inches higher, both being con¬ 
nected with the down stream portion of the main. When the w^ater is turned 
on it flows into the fiist pocket where a plug in the lower opening on the 
down side holds it back and forces it to the end of the laterals. After a little 
it rises high enough to overflow through the upper opening into the nest 
section of main to the nest pocket where a plug in the lower down-side 
opening stops it again, and so on until the whole field is irrigated. 

In case of a heavy rain aU the plugs are removed and the whole system 
becomes a system of drainage. When not conveying water to or from the 
land it provides aeration. In practice it has been found to an serve very well, 
and it is being extended. The crops are earlier and require less labour than 
with surface irrigation which requires cultivating or harrowing after each 
application of water. 

467 - Utilization of the Fish Waste of the Pacific Coast for the Manufacture of 
Fertizer — Tcjrrentine, J. W., (Scientist in soil laboratory Investigations) in Bulletin 
of the U. S. Department of Agriculture, No. 150, pp. 71 -{- 6 plates. Washington, 
January 23, 1915. 

The writer calculates at 140 210 tons the amount of waste produced 
yearly by the sahnon canneries of the North x\merican coast, and its value 
on the basis of $ 15 per ton at § 2 103 150. 

The waste consists of: 

1. Fish other than salmon taken with them and not used for canning, 
nor used as food by the workmen. Considering, however, the extreme 
variability in amount of this supply no serious consideration can be given 
to it. 

2. Salmon thrown away when the quantity caught was greater than 
the canneries could treat, or when only what is known as “ salmon 
bellies'", or about 10 per cent of the whole salmon, are cured and the 
rest is thrown away. , 

3. The residues of the dressing of the fish preparatory to canning, 
namely the he^d, the roe, the entrails and other viscera, fins and tails. 

• The composition of the waste is given in the following table. 


Character 

of sample 

Raw material 


1 

Dry matter 


1 ii -2 ' 

•Moisture'^ ■ phorici o g'Si 1 

- 1 1 acid 0 ' 

* i 1 ftU 

Oil ; 

Oil ‘ 
per ton ; 

1 ' 

j Phos- ; ftjjd 

Nitrogen phoric 1 § 

1 acid ! Wl 8 « ' 

Oil 


: p. cent |p. cent p. cent p cent 

p cent 

Gallons 

1 

p. cent p cent p cent 

p. cent 

Roe and mill . 

1 68.701 3 . 68 j 1.08 2.35 

3.18 

00 * 

11-76 3-44 7-50 

10.16 

Heads .... 

! 63.20^ 2.65: 1.54, 3.36 

1 Z .10 

35.51 

7.20 4.18 9.131 

37.22 

Fins and tails 

, 63.26, 3.11,1 2.20 4 So 

Ii.i6 

28.94, 

_1 

, 8.40' 598 i3.o6j 

30-37 

Average ... 

64.60 3,02 ^ I.59I 3.46* 

: [ ’ ’ 'i 1 

10.43^ 

27-'’5 

' S-esj 4 . 44 j 9-70 

28.74 
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The value represtuting the average composition of cannery \ivaste 
is arrived at by doubling the figures for the percentage composition of 
the heads and adding to them those of the roe, fins and tails, and then 
dividing by three; and this because the heads are estimated to make up 
50 per cent of the waste, while the other two groups constitute 25 per cent 
each* 

On the basis of the above analysis the value of the raw cannery waste 
may be computed. 

The percentage of nitrogen, 3.02 is equivalent to 3.67 per cent ammo¬ 
nia (N H3). This, in the retail market, may be expected to bring $ 3.2a 
per unit; bone phosphate is valued 10 cents per unit and oil at 30 cents per 
gallon. Then : 


3.67 per cent NH3 at $ 3.20 per unit.. . S 11.74 

3.40 „ „ bone phosplaate at $ o.io.. » 0,3 

27.05 gallons oil at $ 0.30 per gallon.» S.rc 

Total value per raw ton ... $ 20.20 


By present methods only about 73 per cent of fertilizer and oil can be 
recovered or about $ 15 in value. 

As a result of all experiments the following conclusions were drawn: 
Each short ton of salmon offal treated produced 200 lbs. of salmon oil 
and 600 lbs. of fertilizer, the latter containing 14.3 per cent of ammonia, 
and 13 per cent bone phosphate, which at the above unit prices gives 
a total value of $ 14.12 for the jEertilizer and $ 8 for the oil. 

During the year 1913 a total of 1630 tons of dried fish scrap and 286 000 
gallons of oil were manufactured by five plants from the waste from sal¬ 
mon canneries. 

The methods employed in at least four of the five plants, consisted in 
cooking the waste bj steam, in pressing the cooked fish to remove the 
water and oil and drying the scrap. 

Five samples of fish scrap yielded, on analysis, the following minima 
and maxima percentages: nitrogen 7.63 - 9.49; phosphoric acid (P^ O^) 
5.32 -12.08; moisture, that is, loss at 75 - So® C,, 3.91 - 5.36; oil 8.32 - 20.02. 
Besides its value as a fertilizer, salmon scrap from the point of view of cattle 
and poultry feed is superior to the menhaden {Brevoortia fyramms) scrap. 

The installation of a central rendering station is possible only where 
several salmon canneries are situated near each other. A serious 
difficulty however of a central plant is the shortness of the season during 
which it would be in operation. In order to diminish the importance of 
this difficulty the writer suggests using these central stations fox the prod¬ 
uction of a mixed fertilizer from fish scrap and kelp. All along the Pacific 
coast from ^-fexico to Bering Sea there is a vast quantity of giant kelp: 
Pelagopkycus porm, Alaria flstulosa, Nereocystis luetkeana and Macro- 
cystis pyrifem, named in the reverse order of their present economic import¬ 
ance. Only the latter two are commercially important: Nereocystis along 
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the northern coasts and Maofocystis along the southern. According to sur¬ 
veys made, the kelp yield per 3’'ear has been estimated as follows : 


tons 

Puget Sound. 300 000 

Smith Island. 100000 

Juan de Fuca Strait. So 000 

Santa Barbara. 320 000 

San Pedro. 194000 

San Diego. 633000 

South eastern Alaska.8 000 000 

Western Alaska (*).3 500 000 


(*) The part that so far has been mapped. 

As an average of numerous analyses made of dry Nereocystis the follow¬ 
ing values have been obtained : potash (Kg O) 21,49; iodine 0,11; nitrogen 
1.8; organic matter 47.75 ; while the composition of Macrooystis is: potash 
13.63; iodine 0.19; nitrogen 1.83; organic matter 63. As the green kelp 
contains about 75 per cent of moisture, its contents of potash and nitrogen 
are about 2.6 per cent and 0.3 per cent respectively, and o.io per cent phos¬ 
phoric acid. The simplest wa^’ of transforming the green kelp into fertilizer 
is b^" drying and grinding. 

By mixing in equal proportions salmon scrap and ground kelp a com¬ 
plete fertilizer would be obtained which would contain 5 per cent nitrogen, 
3.5 per cent phosphoric acid and 7 per cent potash. 

In addition to the above, other scrap in smaller quantities, is 
obtained from the refuse of other fisheries. The following table gives the 
percentage composition of some fish scrap other than salmon. 



Nitrogen 

Phosphoric 
acid (Ps Os) 

% 

Moisture 

Oil 


% 

% 

% 


— 

—• 

—* 

— 

Sardine 

. * . 7.97 

7.11 

5-57 

S.42 

WMe meal. 

. . . 11.59 

0,94 

5.41 

12,70 

» bone meal . . , 

. . . 3.01 

26.08 

2.53 

traces 

Tuna ... . 

. . * S.54 

7.25 

4-21 

13.27 

Dogfish. 

. . . 12.15 

3.59 

d.35 

7.89 


468 - Fermented Molasses, a Source of Nitrogenous and Potassic Fertilisers. — 
Ajta, a., in Ifaiia AgrUola^ Year 52, No. 2, pp 54-57* Piacenza, February 15, 1915. 
Sor far fermented molasses have been but little utilised in the manu¬ 
facture of chemical fertilisers. Statistics for their production in Italy are 
as follows: 


1911-^913 1912-1913 

tons toojs 


Sugar beets used in manufacture .... 1 448000 t 677980 

Molasses produced. do 557 04770 
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Assiimiiig that molassses contain on an average 1.50 per cent of nitrogen 
and 5 per cent of potash, the above amounts of molasses ^^onld contain : 


1911-1913 1912-1913 


tons tons 

Nitrogen. 908 976 

equal to sulphate of ammonia .. 4 543 4 754 

Potash . ..3 028 3 288 

equal to 50 per cent potassic salt. 6 057 6 476 


season’s sugar beet crop in Italy is estimated by the BoUettino 
dell’UfSLcio di Statistica Agraria at 2.65 million tons and since sugar beets 
yield, on an average, 4 per cent of molasses, approximately 100 000 tons of 
molasses could have been obtained containing: 


I 500 tons of nitrogen or 

7 500 » sulphate of ammonia valued at.£90 000 

5 000 » of potash or 

10 000 » of potassic salts valued at.£80 000 


recfeoning the nitrogen at 11$ xod per unit and the potash at 3s 2d per unit. 

In Italy, the potash is very incompletely recovered from the sugar beet 
molasses seeing that in 1912 the production of “salin ” {L e. potash residue^ 
from the molasses after fertmentation and distillation) did not atoiT^ 
2 000 tons. 

In order to make the salin more .acceptable, an attempt has recently 
been made to transform the carbonates it contains into sulphates by the 
addition of sulphuric acid. A sample of the new product was analysed 
and shown to have the following composition : 


Total potash...38.92 per cent 

Sulphuric add.29.91 » 

equivalent to potassium sulphate.65.01 

Carbonic add. 4.20 a 


The transformation of carbonate into sulphate was evidently incom¬ 
plete, and further, the addition of sulphuric acid not only increased the unit 
price of the potash, but also lowered the potash content of the treated ma¬ 
terial frt>m the original 45 to 50 per cent which the untreated salin contained. 
The process therefore, seems unsatisfactory, yet last autumn 80-85 per cent 
sulphate of potash produced in the home factories was put on the market* 
This had probably been recovered from molasses and was in the form of mi¬ 
nute pale yellow crystals. Its composition was as follows : 


Total potash.42.96 per cent 

Sulphtmc add . ... 33 * 33 : » 

equivalent to potassium sulphate.72.40 « 


As the total potash content would correspond to 79.24 per cent of po¬ 
tassium sulphate, the analysis shows that the carbonate had not been enti¬ 
rely converted into sulphate. 
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469 “ The Ammonlfieation of Cyanaxnide. — i^ohnis, b., in Zeitschrift m Ganmgsphy- 
siologie, Vol. V, Part i, pp. 16-25. I/cipzig, December 1914. 

The researches carried out by the writer ten years ago showed that 
solutions of calcium-cyanamide, on the addition of soil, give rise to a large 
development of ammonia on account of the activity of the soil bacteria. 
PEROtTi objected that the bacteria do not act upon the calcium c^ ana- 
mide but upon its decomposition prodncts formed during the sterilisation 
or the solution. But although not all the solutions used by Iv 5 hnis 
had been sterilised, the same results w'ere obtained in all cases. However, 
other researches of Lohnis and Sabaschnikopp showed that pure cul¬ 
tures of bacteria formed ammonia actively in solutions of calcium cyan- 
amide which had been previously heated, but are incapable of attacking 
unaltered cyanamide. Solutions of the latter sterilised cold {by hltration) 
give rise to a normal formation of ammonia only when absorbent 
substances and carbonic acid are added. The writer concludes that the 
carbonic acid transforms the cyanamide into urea, but his hypothesis 
was not confirmed; further, TJepiani demonstrated that the hydration 
process is brought about by the colloids of the soil (humus, zeolites etc). 

In general, according to the present state of knowledge, it may be 
considered that the cyanamide w^hich in the case of the solution of calcium 
cyanamide in water, separates out from the calcium, is first changed into 
urea by the action of the colloids of the soil, and the urea is then 
transformed into ammonia through the agency of the soil bacteria. 

The usually tmsatisfactory action of fertilisers containing calcium 
cyanamide upon sandy and peaty soils wMch have only been cultivated 
a short time, tallies with this explanation. The sand is without colloids, 
the peat has no bacteria. In both -cases the remedy lies in mixing 
calcium cyanamide with fertilisers rich in colloids and bacteria. 

The present investigations dealt with the following points in con¬ 
nection with the decomposition of cyanamide by microorganisms: 

1. The collection of the organisms that decompose cyanamide in sol¬ 
utions of cyanamide and of calcium cyanamide. 

2. The isolation of active bacteria. 

3. The presence in different types of soil of organisms decomposing 
cyanandde. 

I, A I per 1000 solution of calcium cyanamide was made, or a 0.5 
per I 000 solution of cyanamide in spring water adding 0.5 per 1000 of acid 
potassium phosphate Kg HPO4. In some cases o.i per i 000 of asparagin 
was also added and o.i per i 000 of glucose. 

The original alkaline, or neutral reaction of the solution remained un¬ 
altered, or as much lactic acid was added as to render it slightly acid. 
To most of the solutions soil was added, hut some were simply exposed 
to the air. At various intervals the ammonia was tested with Nessler's 
reagent and the different substrata were examined under the microscope. 
In the following table A indicates the addition of asparagin, Q that of 
glucose and —, negative results with ISfessler's reagent. 
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Formation of ammonia from cyanamide. 


a 

* 1 : 

1 

Substance used 
for inoculation 

1 

i 

Nutritive 1 

solution 1 

i 

! 

1 ; 


Duration of experiment: days 


Reactioi 
of the solu 

2 

4 

6 

13 

30 

X 

1 

1 

soil 

CaCM^ + A+G 

! 

alkaline} 




traces 

evident 

2 

» 

» » 

acid 1 

— 

clear 

very strong 

— 

— 

3 

3 ) 

CNNHa + A 

neutral 1 

— 

1 traces 

evident 

evident 

strong 

4 

U 

CNNHg + G 

acid 

traces 

j strong 

very strong 

—- 

— 

5 


CNNHo+G 

neutral 1 

— 

traces 

evident 

strong 

very strong 

6 

! ” 

CNNHa 

» 

— 

1 traces 

1 

evident 

strong 

very strong 

7 

I 

i 

CNISnEIa-f A+G 

1 » I 

— 

i 

L„__ 

— 

traces 

evident 


The favourable action of the acid reaction and the unfavourable one of 
the alkaline are very clear; also the presence of soil promotes essentially 
the formation of ammonia. On the other hand, the intensity of the decom¬ 
position of the cyanamide solution remained the same whether asparigin 
and glucose were present or not, Mcroscopic examination revealed that 
in the alkaline solution of calcium cyanamide, bacteria were exclusively 
present. These predominated absolutely in the neutral solutions of cyana¬ 
mide which showed here and there rare saccharomycetes or hypho-myce- 
tes; on the other hand, in the slightly acid solutions eumycetes were fairly 
frequently met with, although bacteria were never absent. 

2. From time to time fresh cultures were made from the preceding 
samples 3 to 7 and thus almost pure cultures were obtained ; in these the 
same formation of ammonia was observed. It was observed that the forma¬ 
tion of ammonia only took place in the acid solutions, and in these cases 
with increased intensity; in the neutral solutions, on the contrary, the for¬ 
mation of ammonia ceased completely. The eumycetes developed more vi¬ 
gorously than at first in the acid solutions, but were absent in the others* 

Ammonia continued to he formed in neutral solutions inoculated with 
Ifc acid solution of the same composition. From the neutral solution six 
eumycetes and six bacteria were isolated for growing on plates, aU the former 
attacked the cyanamide, while none of the latter did so, 

3. soilusedfor inoculation in the preceding experiments was some- 
i^hat and clayey coming from a fiield under intensive cultivation. Other 
hidcttiatloiis were made with moor sand, siliceous soil, peaty sand, black soil, 
1 mm and clay in solutions of calcium cyanamide and of neutral and acid 
cyahamide. Almost without exception the neutral cyanamide was more 
decomposed than the (alkaline) solution of calcium cyanamide* Acidifi'- 
cation stimulated the formation of ammonia in the latter solution and was 
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almost without effect in the cyanamide solution. The amounts of cyanamide 
broken up were always in excess of those of ammonia formed. It appears 
that in some cases the greater part of the nitrogen was assimilated or trans¬ 
formed into other compounds. 

From ail the different soils it was possible to isolate, by means of suc¬ 
cessive inoculations, microorganisms which decomposed the cyanamide and 
notably eight mycetes. The pure cultures (of these, as of the six pre\ioush' 
isolated) behav^ed in the ammonification of the cyanamide in the same man 
net as the impure, i. e. about half of the nitrogen present formed different 
compounds from the ammonia. The identification of the 14 isolated myce¬ 
tes has been distrusted to Giesseer of the Botanical Institute of the 
University of Leipzig. Half of them seemed to be species of Penicillium, 
It is almost certain that from all the soils it was possible to isolate my¬ 
cetes capable of decomposing cyanamide, it is however, improbable that 
normally their actimty is of great importance. As a rule, there will be first 
a transformation of the cyanamide into urea, and possibly into other sub¬ 
stances, due to the colloids of the soil, then will folloiv ammonification 
produced by different species of bacteria and finally nitrification. 

470 - Some Observations on the Storing of Calcium Cyanamide. — Burgess, a. h. 
and Bdwasdes- Ker, D. R.. in The Journal oj the South- Eastern Agricultural College, 
Wye, Kent, No. 22. pp. 363-367. Ashford. 

lyosses of nitrogen undergone by calcium cyanamide during storage have 
been estimated as from o.i to 0.4 per cent per day and attributed to the 
presence of moisture and carbon dioxide in the air ; to diminish these losses 
manufacturers have adopted the practice of treating the cyanamide with 
mineral oil which surrounds the particles with a, protective oily film. With 
such treated material the following experiments were carried out in order 
to determine the part played respectively by moisture and carbon dioxide 
in the losses undergone by the fertilizer. 

Weighed samples of cyanamide were exposed under various conditions 
given below and their nitrogen content was tested from time to time. The 
results are given in the adjoining Table. 


Conditions under which sample was stored 


1. In the open air. 

2. In moist air, free from CO3 . . , 

3. In dry air containing excess of CO^ 

4. In moist » » » » 

5. In a corked bottle. 


I No. of days stored 

I 


(Nitrogen lost pet day, 
parts per 100 
of original weight 


35 

28 


0.0776 

0.0077 


25 0,0113 

20 0.025 

42 t 0.0 


While .the sample exposed to the air had lost uitrogen at the rate of 
0.07 per day, the losses when the fertilizer was exposed in a closed v^^ssel 
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to the action of moist ait, to that of carbon dioxide, or to that of the com¬ 
bined effect of both these factors were always much smaller, showing that 
neither of the factors could be held responsible for the losses of nitrogen; 
nevertheless as the nitrogen content of the sample kept out of contact with 
the air in the corked bottle underwent no change it would appear that 
some atmospheric agent, other than moisture or carbon dioxide, must be 
the cause of the nitrogen losses. 

471 - The Favourable Action of Manganese upon the Bacteria of Leguminosae 

Nodules. — OiARU, D. in Comptes Rendus hebdomadaires des Seances de VAcadimie 
des Sciences, Vol. 160, No. 8, pp. 280-2S3. Paris, February 22, 1915. 

The higher plants are not the only type of vegetation ^hich is capable 
of utilising soluble manganese salts, this property is shared hy moulds such 
as Aspergillus niger and certain bacteria such as Mycoder^na aceti. In the 
present paper the writer gives an account of his investigations dealing with 
the effect of manganese on the nodule bacteria of Leguminosae. 

The nutrient medium used in the experiments was bean broth with 
2 per cent of saccharose and the cultures were made in litre flasks in each 
of which 100 cc. of the broth was placed. Three series of experiments were 
carried out each consisting of one control flask and 5 or 7 others to which 
was added an increasing quantity of pure sterilised manganese sulphate. 
The flasks were inoculated with a pitre culture of bacteria from pea 
nodules. 

In the table below are set out the results of nitrogen fixation obtained 
with and without the addition of manganese sulphate. The flask in which 
the greatest amount of nitrogen had been fixed is compared with the 
control flask in each series. 


1 



Duration 

Amouat 


Nitrogen 


Scries i of experi¬ 

ment 

of mau- 

gauese 

original 

1 final 

1 

increase 

1 

percentage 

gain 


days 

mgms. 

mgms. 

mgms. 

mgms. 

mgms. 

I. Control fiasR. 

Flask in which maximum ni- 

48 

0 

42.5 

44 

1-5 

3.5 

trc^^en fixation had occurred 

48 

0.5 1 

42.5 

74.6 

32.1 

75.5 

II. Control flask , , . , . . 
FjklSk fa which tnaicitnitm ni- 

50 

0 1 

35 

38.08 

3.0S 

8.8 

tsacgen had occurred 

50 

i 2 i 

35 

48.44 

13.44 

3S.4 

III. fiask. ...... 

Fiaskife'Whkh maximum ni- i 

II4 

1 ' 

35 

36.96 

1.96 

5.6 

trsogen fixation had occurred | 

1 II4 

; 

2 ! 

i 

35 

45-92 

10.92 

31.2 


These figures show that the presence of soluble fiianganese salts has 
a distinctly beneficial effect on the activity of nodule bacterid. 
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472 - Gramineae in the State of Parana, Brazil. — eksun, e. l , in Arkiv for Bo- 
tanik, VoL 13, Parts 2-3, No. 10, pp. 1-83 + 4 Plates. Upsala and Stoddiolm, 1914. 

The material collected Dr. Dusen in several long botanical explo¬ 
rations in Parana was parth identified at Rio de Janeiro and partly at 
Stockholm, the stud> of several families being entrusted to specialists. The 
following new species of Giamineae were examined by the writer: Andro- 
pogon xerachne Ekman ; Paspahm covdatmn Hack, Panicuni subpmcetmi 
Elonan; Pamcitm Dusenii Hack; Chlons Diisenii Ekman; Dantoina Du- 
senii Ekman; Briza brachychaete Ekman. 

The coast range Serra do Mar divides Parana into three climatic 
and botanical regions; the first, warm and moist, lies between the 
mountain slopes and the sea, the second is mountainous, covered with 
forest and very rainy while the third forms the slightly undulating 
‘‘ camposof a dry high plateau. The grasses of the first region are cosmo¬ 
politan (grasses of coastal areas) or of northern distribution, those of the 
second region are of northern character, while those of the third region ^ 
are also found in more northern and more southern zones. Of the total 179 
species of grasses in the State 41 were found in the coastal region compris¬ 
ing the following genera: Ischaemim, Spartim, Chloris, Eragrostis, Pa- 
spalum, Panicum, Oryza (0. satiia iniht vvet lands), Andropogon, Eriochloa, 
Eletmne, In the mountainous region 30 species of Gramineae were found 
belonging to the genera: Olyra, Phams, Meosiachis, Chusquea, Panicum, 
Sacchamm, Calamagrostis, Eragrostis, Paspahm, Ichnanihus, Festuca, An- 
dropogon. Digiiaria, Setaria, Sporolobus, Danthonia, Eleusine, Cortaderia, 
Bromus. In the high plateau region or the '‘campos” 131 of the 179 spe¬ 
cies in the State were found; they belong to genera other than those 
mentioned above and comprising the genera: Melica, Imperata, Trachy- 
pogon, Arthropogon, Arisiida, Melinis, {M. minuiifhya} (i), Agrostis, Cte- 
fiiim, Briza, Poa, Anthoxanthum, etc. 
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473 - Observations on the Plants of Highly Alhaiine Soils. — eieller, b., (Woronescb) 
in la PMope, Teat, XVI, Nos. 1-2, pp. 11-32 (Snimnary in German). Petrograd, 1914, 
The vegetation of salt lands has a different ecological character ac¬ 
cording to -whether the ground is dry or damp, in the latter case plants 
with very succulent green vegetative organs predominate, in the former, 
most of the plants are covered with hairs. The present researches prove 
that the osmotic pressure of the cell sap constitutes another important 
ecological differential character for the two types of vegetation. For 
the study of salt lands, the writer chose three separate and typical pieces 
(I, K and E) of damp ground, (brackish marshes), each characterised by 
a special predominant form of vegetation and situated close together 
on the estate of Fjoplya Wady at the foot of the Jergheni mounteiins, 
one patch of ground with a saline soil intermediate between the damp 
and dry varieties, (H), situated along the Sarpa near Sarepta, and one 
with dry saline soil of which the surface was deeply cracked, (G), Their 
flora is given in Table 1 . ;., I- 


(1) See B. Feb. 1913, No. 201. 
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Table I. — Flora of experimental plots. 


Artemisia pauciflora . . . 
Camphofosma monspeliacum 
Alhagi camelorum .... 
Brachvlepis salsa .... 
Petrosimoma crassiiolia . . 
Salicornia herbacea , . . 
Halocnemum strobilaoeum . 


4 

4 

o 

o 

o 

o 

o 


2-1 

2 

I 

4 

4 

o 

o 


L 


o 

o 

b 

o 

3 

4 
o 


5 = very common in aggregates; 4 == very common; 3 = common; 2 = less common; i ~ scat- 
teffed here and there; o «= absent. 


As is seen the flora of H was intermediate between that of G and those 
of I, K and If. It was the same with the moisture (determined in August) as 
is shown in Table II, which also shows (in percentages of the dry weight) 
the very high salinity of the three tj'pes of soil under investigation. 


Table II. — Moisture and salt content of plots. 




1 of 1 

j sample j 

G 

H 

i 

I 

1 K 

1 

L 



' in. ■ 

! * 1 

per cent 

per cent [ 

per cent 

per cent 

per ceiu 

Humidity , 


• -1 0-4 1 

13.9 

14-7 ! 

22.3 

22.8 

37-8 

id. 


. .j 40-^2 1 

9.0 

25.0 

42.3 

39.2 

43.9 

Salinity : mineral matter . . 

...; 0.4-1.6’ 

"0.1113; — 1 

— 

—• 



id. 

. o-x.b j 

— 

O.II7I 

— 

— 

— 


id, ' 

6 

1 

0 

—• 

- i 

— 

1 — 

8.273 


id. 

. .| 12-14 [ 

0.4660 

o.Sir' 

— 

1 _ i 

5-419 


id. 

• 36-38 j 

0,4965 


— 

1 ' 

’ — 


id. 

. -I 40-42 1 

- — , 

2.092! 

— ; 

— ! 

6.046 

Nature of 

i ^oiise. . , , 

. .] 12-14 ! 

0.1875 

o,288j 


i 

0.834 

salinity 

1 sulpEuric acid, 

. -i 13-14 ! 

0.0302 

o.i 34 i 



2.341 


, Table III gives the osmotie pressure, (determined in August) of the 
plasmolysing solution in the case of various species characteristic of saline 
soils. . . . 
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Table: III. — Osmotic pressure of plasmolysing sohition {molecule-grams). 


K NO, Na Cl 


G H I K L 


Eclmtopsil. sedoides . 1.2 

Kochia prosirata .! i.i 

Statue sareptana .' i.i 

Caniphorosma moiispehacum . . | 1.2 


Alhagt camelomm . 

Statice tonmiiella . 

Bra chyle pin salsa . 

Petrosimoma crasszjdlia . . . 
Sahcorma herbacea .... 
Halocnemum sirobtlaceum . . , 



0.4-0.6 

I 

I.I 

1.4-1.7 
i 1.0-1.2 


1.8 


1 



— ' 1.9-2.1 

2 . 4 - 2.7 i — 

I 


The table reveals the exceptionally high values of the osmotic pres¬ 
sure in plants characteristic of saHne damps oils: Halocnemum, Peirosimonia, 
Salicornia, The osmotic pressure in the plants of dry salt lands is much 
lower in comparison. Osmotic pressure depends upon the concentration ot 
the cell sap and this, in its turn, upon the concentration of the solution of 
the soil, hence upon the season, since salt marshes are flooded in winter 
and spring and dry up in summer. However, there was no great var¬ 
iation between the determinations made in Jul> 1912 and in August 
1913 for the diflerent species arranged in the same order. 

Considerable differences are evident in the osmotic pressure of the 
plants in soil H. These differences are in relation with the depth of the 
roots, hence with the concentration of the solution surrounding them. 
Mhagi cmnelormn has a tap root that penetrates more than a metre 
straight into the soil without ramifying and has no capillary roots. 
It is therefore surrounded hy a much more dilute solution (see table 
of humidity) and thus its osmotic pressure is much lower. On the other 
hand, Halocnemum strobilaceuni\Yhidb has very ramifying roots and root- 
hairs already almost immediately beneath the surface of the soil and is 
therefore surrounded by a very concentrated solution, has an extremely 
high osmotic pressure. Hence there exists a certain relation between 
the osmotic pressure of the cell sap of plants and the nature of the soil 
in which the latter have grown. It is perhaps possible that amongst 
the different strains of a cultivated plant some may be found capable of 
producing a high osmotic pressure and which would therefore be able to 
resist a greater amount of drought, ^ ^ 
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474 The Elements Required by the Maize Plant for Normal Development. — 

MAZia; P,, in Comptes Rendus de VAcadimie des Sciences^ Vol. i6o, No. 6, pp. 211-214. 

Paris, February 8, 1915. 

The writer had observed that maize grows normally in a sterile mineral 
solution consisting of spring water with the addition of the ii following 
elements: nitrogen, phosphorus, potassium, calcium, magnesium, sulphui, 
iron, manganese, zinc, silicon and cerium. Should the spring water be 
replaced by distilled water, normal growth is obtained for some weeks, 
and then suddenly ceases. In order to determine the cause of this pheno¬ 
menon, the writer carried out a series of experiments adding various other 
elements to the food solution made up with distilled water. The results 
showed that the presence of boron, aluminium, fluorine and iodine, is also 
necessary for the normal development of maize while arsenic proved inju¬ 
rious. 

475 - The Assimilation of Colloidal Iron by Rice. — Gilep.l. and CarjreroG. o, 
(Porto Rico Agricultural Bxperimeut Station) in Journal of Agricultural Research, 
Vol, III, No. 3, pp. 205-210. Washington, D. C. December 1914. 

In these experiments water cultures of rice were used and to avoid pre¬ 
cipitation of the colloidal iron by other salts of the nutrient solution, the 
plants were grown with part of their roots in separate flasks containing the 
different solutions. Two plants were grown in each pair of flasks. One of 
•each pair of flasks contained a complete nutrient solution minus iron and 
the other flasks either distilled water, colloidal iron or ferric chloride so¬ 
lution. 

The results obtained where equivalent small quantities of iron were 
used are as follows: 


Nos. 

of Flasks 

] 

Solutions 

Average 

Average ] 
dry weight 
i of tops 

1 

Gain 

over no-irou 
plants 

j. 

2. 

greeo weight 
of tops j 




; grs 

! gfs. 

grs. 

r -4 

1 

Nutrieut without irou- 

Distilled water . . . 

3-38 

0.60 


5-16 

» » » 

|o.4 gm. of Fe per 

1 


f 



i 100,000 cc. fromi j 

1 




j dialysed iron . , . 

1 4.65 

CO 

0* 

o.i8 

I7-39S 


0 4 gm. of Fe per; 





1 100,000 cc. fromi 





Fea,.1 

! 6.61 

t 

1.14 

0.54 


Thus, the colloidal iron preparation appeared to have an availability 
of about ®/ioths that of the ferric chloride solution. The root development 
of the plants in the flask containing the single solution was satisfactory only 
in the case of the dialysed iron solution. 

From the chlorine content of the dialysed solution it appears that 
about Vifith of the iron could have been present as ferric chloride. The 
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experiments cannot therefore be considered as proof of the assimilation 
of colloidal iron. 

The experiments also showed that the toxicity of distilled water and 
ferric chloride solutions for plant roots cannot be overcome by supply' 
ing other roots of the same plant with a balanced solution. 

476 - Free Nitrogen and the Higher Plants (i) —molliard, m.4rin, in Comptes Rendns 
kehdoniadaires des seances de V Academie des Scie-mes, vol. 160, No. 9, pp. 310-313, Paris, 
March i, 1915. 

The writer discusses the results obtained by previous investigators 
in connection with the question of the fixation of atmospheric nitrogen 
by the higher plants and describes his own experiments on the subject. 

Radishes {Raphanus sativus) were cultivated under entireh- sterile 
conditions in a medium consisting of granulated pumice-stone soaked in 
the foliov\dng solution: 


IVIagnesittm sulphate.0.25 mg. 

Ammonium chloride.0.50 ,, 

Potassium chloride.0.25 „ 

Monocalcic phosphate.0.25 „ 

Ferrous sulphate .trace 

Pure glucose. 50 » 

Distilled water.1000 „ 


The total nitrogen content of plants and growing medium was deter¬ 
mined at the beginning and at the end of the experiment with the result 
that the difference between the two figures never exceeded the experi¬ 
mental error. From this it may be concluded that radishes are incapiable 
of fixing atmospheric nitrogen. 

As, however, the plants in this experiment had a plentiful supply 
of combined nitrogen at their disposal, to say nothing of the glucose which 
made their mode of feeding largely saproph3d:ic, the experiment was repeated 
and this time the plants were completely deprived of combined nitrogen. 
The resulting seedlings never contained more nitrogen than was originally 
present in the seeds. 

In a last series of experiments the root of the plant, only, was kept 
under aseptic conditions while the shoot was allowed to develop freely in 
the air instead of being enclosed in a vessel. In this case, 1.32 mgm. of 
nitrogen was fixed per plant, but this is a ver> insignificant amount when 
compared with 7.9 mgms. per plant which Mameli and PoUacci obtained in 
similar experiments. 

477 - The Oxidation of Ammonia, or Nitrifiication by Means of Plants. — 3^^;,. 

P., in Comptes Rendus hehdomadaires des Seances dela SociMi de Biologic^ Vol. I^XXVIIl, 

5 ^ 0 . 5, pp. 98-102. Paris, March 19, 1915. 

The nitrous acid present in the sap of plants is formed by the oxid¬ 
ation of ammonia and the nitrification action stops with the formation of 

(i) See April 1911, No. 111:3 ; B. Oct. 1914 No. 887,. ^ [Ed,) 
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nitrous acid. The writer has been led to this conclusion by the results of 
numerous and varied experiments. 

In the first series of experiments which was carried out under perfectly 
sterile conditions, fragments of potato tubers and of sugar beets were im¬ 
mersed in distilled water, some in contact with the air and others in sealed 
tubes ; nitrous acid was formed in the first case but not in the second ; 
and the production of nitrous acid cannot therefore be attributed to deni¬ 
trification for this would have been most intense under the anaerobic con 
ditions in the sealed tubes. 

In another series of experiments, seedlings of Zea mays, Pisum sati¬ 
vum (var. caractacus) and Vida narbonnensis were immersed in distilled 
water with and without the addition of 0.05 per cent of nitrate of sodium. 
Some of the seedlings were maintained at 30^ C. and the rest at 570 C. 
with the result that the formation of nitrite was always observed at the 
higher temperature and never at the lower one. 

The writer shows further that simultaneously with the oxidation pro¬ 
cess, reduction of nitrite is also taking place, and that the nitrite actually 
estimated is therefore the resultant of the two opposing actions. Moie- 
over he brings forward evidence to prove that the oxidation process only 
predominates when the temperature is maintained at 57® C. and when the 
solutions are very dilute. 

478 - Fixation of Nitrogen by Saceharomycetes and Eumycetes. — kossowicz, alexan- 

OBR, in Zeitsckrift fUr G^mAg$pkvsi4>hgie, Vol. V, Part I, pp. 26-32. Leipzig? Decem¬ 
ber 1914. 

In a preceding work the writei showed that the saccharomycetes Monilia 
Candida and Oidium lactis, when cultivated in nutritive media containing 
only traces of nitrogen, increased their nitrogen content during growth by 
amounts which varied with the species of the micro-organism. In the expe¬ 
riments in question the cultures w^ere kept growing for three months. 

I/ater the writer observed that when the cultures are kept for such a 
long time it is impossible to prevent the absorption of combined nitrogen 
present in the air. He therefore repeated the experiment with Saccharo- 
myces validus. S. eUipsoidens, Pichia mmihran^facicns, Monilia Candida, Oi¬ 
dium lactis, Aspergillus glaucus. A. niger, Penicillium glaucum, P. hrevicaule, 
Boirylis bassi&na, Isaria farinosa, Cladosporium herbarum, Torula wiesmri 
in a solution made up as follows : 


Saccliarosw. .. 

10 

guts. 

Glucose . 

2 

>> 

Mjaaaite. 

I 

n 

Potassium phosphate . . . 

I 

it 

Magnesium sulphate . . . 

0.5 


Calcium carbonate. . , , 

0.5 

it 

Caldum chloride , • . . . 

0,01 

a 

Ferric chloride. 

0.01 

a 

Distilled watu. 

1000 

n 
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One series of fiasks was closed with cotton wool plugs ; another was con¬ 
nected with absorption vessels containing water, caustic soda and concen- 
ti ated sulphuric acid. The experiment lasted three weeks at the end of which, 
both the non-inoculated control solutions and the inoculated ones that had 
been closed simply with cotton plugs had absorbed nitrogenous compounds 
from the atmosphere. The absortpion had been greatest in the inoculated 
solutions and varied with the different micro-organisms; Cladospormm 

it had attained 0,2 to 0.3 mg. per 100 cc. of solution and in one case it 
reached 0.5 mg.; with Torula wiesmri it had attained 0.3 to 0.4 mg. On the 
other hand in the control flasks and in the culture flasks connected with 
absorption vessels no fixation of nitrogen had taken place and the micro¬ 
organisms had developed only at the expense of the initial nitrogen. 

The writer comes to the conclusion that saccharomycetes and eumy- 
cetes have very limited requirements as to nitrogen and that they are ca¬ 
pable of utilizing for their development combined nitrogen present in the 
atmosphere, but not elementary nitrogen. 

479 - The Tianspiration of Emersed Water Plants: Its Measurement and its 

Relationships. — Oois, C. H., in The Botanical Gazette, Vol, LVIII, No. 6, 

PP* 457-493 + 3 fig- Chicago, December, 1914. 

By means of a specially constructed apparatus, transpiration experi¬ 
ments were carried out on Postage Take and the Huron River during 
1910-1911 with the following plants: Scirpus validus VaM. (great bull-rush), 
Scirpiis am&ficanus Peos. (chair-maker rush), PonUderia cor data if. 
(pikerel-weed), Sagittaria latifoUa Willd. (arrow-head), Acorus calamus 
if. (sweet-flag), Sparganiam emycarpum Engelm. (bur-reed), Typha latifo^ 
lia if. (common cat-tail), Castalia odorafa (Ait) Wcodville and Wood (sweet- 
scented water-lily). 

In these experiments it was assumed that for even short intervals of 
time as well as for longer intervalsjof 3 to 4 hours, the measurements of the 
amount of water absorbed also represent the amount of water transpired. 
Taking the value of the amount of evaporation from a free-water surface as 
I, the evaporating power of the plants is as follows : Pontederia cordata T-, 
1.98; Typha latifoUa 1.88; Sagittaria latifolia, 1.55; Scirpus validus, 
liig; Scirpus americanus, 1.12; Castalia odoraia 0.86. Thus, the water 
lily was the only plant found to diminish the evaporation from a water sur¬ 
face. All other plants, especially those with a large leaf and petiole sur¬ 
face exposed to the air increased the evaporation, that due to Typha lati- 
folia in 1911 being three times that of the free water surface. 

Comparison of the successive day and might records usually show^s a 
period of high rate of evaporation during the day. followed by a relatively 
low rate during the succeeding night. This, is most conspicuous in the case 
of large leaved plants and least evident in the rushes and water lily. In 
most cases the evaporation during the night was found to be in excess of 
that from the free water surface, indicating that emersed water plants 
transpire during the nights 

Measurements of the rate of transpiration per unit area show that 
the difference between the rates of transpiration by day and by night is 
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comparatively small only in the case of the water lily. From this stand¬ 
point the rushes and water lily show the greatest efficiency ^.ndi Sagittaria 
latifoUath^ least efficiency. 

It is believed that these results are of economic importance in indica¬ 
ting what plants should be grown in storage reservoirs in regions of low 
rainfall and what plants should be excluded from them. 

480 - On the Formation of Essential Oil in Ocymum basilicum in Different 
Intensities of Light. — Lubimenko, V., and Novieoff, M. in Trudy Biuro pO'pnkladnoi 
Botanikie {Bulletin of Applied Botany) Year 7, No.ii ( 75 ), pp. 697-719 (Frenchstttnmary, 
pp. 720-7:54). Petrograd, November 1914. 

Ill order to investigate the influence of light upon the accumulation 
of essential oils in plants some shading experiments were carried out on 
sweet basil {Ocymum Basilicum) at the Imperial garden at Nikita (Crimea). 
The experimental field, which has a southern exposure, w'as divided into 
four equal parts, one of which was left uncovered while the others had hori¬ 
zontal cloth shades stretched above them at a height of one metre from the 
soil. The texture of the cloth varied with each plot and was such that the 
threads only represented 10, 25 and 50 per cent of the surface respectively. 

The plants, when in full bloom, were extracted by distillation in a 
current of steam with the result given in the table below * 


Essential oil in sweet basil grown under different conditions 
of light intensity. 


Shading 

Water in frech 
material 

1 Total yield of diy matter 
i (Control SB 100) 

E^ential oi^ per kg. 
of dry matter 
(Control = 100) 

Total 

essential 

oil 

produced > 
in leaves, 
flowers 
and fruits 
(Control 
— 100) 

Leaves 

Flowers 

and 

fruits 

! 

i 

1 Leaves 

i 

Flower 1 
and j 
fruits ! 

! 

Leaves, 

flower 

and 

fruits 

Leaves 

Flowers 

and 

fruits 


per cent 

per cent 

1 per cent 

pe» cent | j 

jl 

per cent 

per cent 

per cent 

per cent 

None . . . 

84.3 

6S.3 

100 

ij 

100 ij 

100 

1 100 

ICO 

too 

10 pe cent , 

’ 86.t 

! 70*7 

,! 202 

178 |i 

190 i 

i 144 ! 

103 

237 

25 percent . 

: 88.5 

' 74-5 

Ij 143 : 

96 li 

119 

I 1 ^ 5 ; 

Z 34 

182 

50 percent . 

1 89.4 

! 76.7 

1 

ii 103 

21 ii 

ii 

62 

! ! 

150 

too 


As the illumination decreased, the water content of the plants gradu¬ 
ally increased and the stems grew longer. The greatest amount of vegetative 
growth, however, occurred with 10 per cent shading only, and when the 
shading was increased to 50 per cent, the development of the plant was se¬ 
riously affected. With regard to the production of essential oils, this was 
favoured by increasing shade, but as the production per unit area also de¬ 
pends on the total yield of dr3- matter, the largest amount of essential 
oil would be obtained with 10 per cent shading and not with 50 per cent 
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481 - Hybridisation^ Heredity and Phylogeny in the Cereal Group.—I. VON Tschermak, 

Erich, Heredity in Cereal Hybrids, in Miiteilmgen der landwiHschafthcJmi Lehrkanzehi 
da K. K> Hochschule fur BodenktiUur in Wien, Vol II, Part. IV pp. ySy/yz -f z fig. -f- 
3 tables, Vienna 1914. — II. von Tscherjl 4 K, Erich, The Use of Crossing from the Point 
of View of Solving Questions of Phylogeny in the Cereal Group, in Zeischrift fur Pflanzen- 
zucktimy, Vol. 11 , pp. 291-312. Berlin 1914. 

Crosses between species of the same genus. —The writer crossed cultivated 
cereals with their corresponding wild form and studied the transmissibility 
of characters in the hybrids thus obtained. He crossed : Secale cereale with 
S. montamm, the chief varieties of the wheat group (with the exception 
of Triticim monococcwm) with T. dicoccoides, all the forms of cultivated bar¬ 
ley with Hordeum spontaneum and cultivated varieties of oats with Avena 
fatna. These crosses were carried out without any trouble, the gene¬ 
ration proving essentially uniform and almost all fertile. The hybrids were 
intermediate in many characters, but resembled the wild form more closely 
than the cultivated one from wWch they were distinguished by tbeir tendency 
to low growth during their youth, by their light green colour, their less 
friable ear and rachis, and by the relatively small size of their grain. 
These characters did not segregate in order to form every possible com¬ 
bination, but were transmitted in groups thus making it possible to 
distinguish a wild and a cultiv ated type. For purposes of diagnosis it proved 
best to adopt the latter as the female parent. 

In the Fg generation certain characters, segregated but to form a 
series with all the intermediate forms. The nature of the s^regation made 
it appear likely that in many cases the characters were constituted of 
several factors rather than a single factor. 

The Fg generation of hybrids between wild and cultivated rye consisted, 
for the greater part, of intermediate forms very similar to the wild type 
and of a smaller number of forms resembling their other parent. The inter¬ 
mediates which have longer haulms, a less fragile rachis and somewhat larg¬ 
er grains than the true wild ty’pe can be used as forage plants in damp 
Alpine districts. They are moreover perennial. 

In the reciprocal crosses between cultivated wheats and Triticum di- 
cbccoides, the F^ generation consisted chiefly of the wild form; the Fj 
generation showed a preponderance of intermediate ty»pes, resembling 
the wild form, and a minority^ of the pure cultivated and ^icoccoides types. 
When one of the parent forms belonged to T. vulgare, the Fg generation not 
only gave rise to forms resembling the cultivated plant, but also to others 
resembling T, spelta, dicoccum. vuigare, or durum. The polonicum type, 
on the other hand, was wanting. This behaviour recalls the hypothesis 
that the diSerent types of cultivated wheat are each derived from a 
cross between two forms of cultivated wheat. Vilmorin has stated that 
the crossing of any of the six forms of cultivated wheat (saimm, lurgidum, 
dunim, polonicum, spelta, and amyleum) gives rise to the other four forms. 
The results of numerous crosses made by the writer quality this assertion 
in so far that the other four forms were obtained only when hallow stemned 
varieties were crossed with solid stemned varieties. Further, the ^li'itei’ 
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has not been able to obtain the polomcum form from crosses where T. polo- 
nictm had not been used. 

The reciprocal crosses of the cultivated with the wild forms of barley 
gave in both cases in a form resembling the wild one which assumed la¬ 
ter an erect position and had somewhat fragile rachis." In there were 
forms with fragile, less fragile, fairly strong and strong rachis : forms with 
short thick grain (of the cultivated type); those with long flat grain (of the 
wild type) and numerous intermediate forms. The t>pe showing afiinity 
with the cultivated one, having a strong rachis and relatively shorter grain 
is, in F^, relatively rare. In Fg some individuals analogous to the cultivated 
form, or belonging to it, continue to split up into wild forms, while other 
individuals remain constant. Purely wild forms always remain constant. 
Intermediate forms still tend for the most part to split up. but a small num¬ 
ber of them remain constant. 

Serial segregation also occurs in the cross between the cultivated and 
wild oat [A, faiua). No splitting up of characters was obtained so that 
the wild and the cultivated t3’pes should separate out as pure forms. The 
results of the segregation in Fg were a predominant number of intermediate 
forms with a smaller number of individuals of the wild oat type breeding 
true (such as are found in Fg) or of the type of cultivated oat, of which 
one part bred true while the other continued to split up. Amongst the 
intermediate forms some showed themselves already constant in the second 
generation. 

Crosses between different genera, —^^The writer further obtained h^^brids 
between different genera of cereals. The cross between Aegilops ovata and 
the 7 or 8 forms of cultivated wheat {T.^vulgare ditnim, turgidum, 
spelta, dicocoum, [and dicoccoides"] polonicum and monococcum) as well as 
that between Aegilops cylindrica, ond the same kinds of wheat, was easih 
effected; the reciprocal cross (where wheat is the female parent) was 
equally easy and gave forms identical with those obtained with the first. 
Fg was sterile in most cases; the anthers did not open and contained no 
pollen. Soruetimes, but rarely^ the flowers were fertile (especially those 
situated at the apex of the ear) and there is reason to believe that this was 
due, at least in some measure, to self-pollinisation. As F^ was generalh^ 
completely sterile the crosses were largely carried out with the parent plants; 
positive results were seldom obtained. The F^ generation of the hy brids 
Aegilops X wheat presented characteristic differences according as to whe¬ 
ther the latter belonged to the t\"pes withhoUow, semi-hollow or pith-contai¬ 
ning stems; in the first case the F^ generation is speltiform, in the latter 
it resembled Aegilops much more closely. However, the length of the 
hauhn, ear and rachis of F^, and the number and shape of tbe spikelets 
proved it clearly to be an intermediate form. 

The second generation of spontaneous crosses between Triticum and 
Aegilops did not only show evident segregation as regards the divergence 
of the beard, the villosity of the glumes, the more or less elongated shape of 
the ear, the colour of the plant, etc., but it also showed a very clear and signi¬ 
ficant segregation of forms resembling wheat and Aegilops, The 
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generation of the hybrid Aegilops ovata x Triticum vulgare (hollow- 
stemmed Bokhara wheat) produced 9 speltiform individuals as in F^, 3 
individuals with strong rachis, and greater resemblance to T. vulgare. The 
Fg of Aegilcps ovata x Tnticum tiirgidum compositum produced 3 indi¬ 
viduals chiefly resembling Aegilops and one speltiform with ears that open- 
ed as they ripened. 

While the individuals resembling the wheat were sometimes naturally 
fertile, those resembling Aegilops were very seldom fertile and are usually 
completely sterile. The firsts crossed wuth wheat, viz. (wheat x Aegi¬ 
lops) X w’^heat gave hybrids which were still more like wheat and these also 
were almost entirely sterile. The hy^brids Aegilops (wheat X Aegilops) 
were like Aegilops but larger, their anthers were dehiscent, but they 
rarely produced seed. 

Even in the case of hybrids of forms so distant as wheat and Aegilops. 
there was segregation of characters in the second generation. This was the 
same in crosses between wheat and rye. Crosses between Aegilops and culti¬ 
vated, or wild rye [S. monianum) are also easy* to obtain, but they were 
completely sterile, even to the pollen of their parents. 

Summarising, the hybrids of cereals of difterent varieties, species, or 
genera, follow the Mendelian law of the segregation of characters. 

Seeing that the systematic adoption of crossing (especialty the exami¬ 
nation of the degree of the fertility of the hybrids) and the analysis of the 
factors of individual forms permit of surer conclusions being drawn than 
philological or palaeontogical speculations, the writer has studied, by 
means of crosses effected for 14 years, the phydogeny of cultivated cereals. 
He has thereby been led to adopt for wheat the classification of A. ScHTXh2:> 
according to which the cultivated, or wild, forms of the Eutriticum 
section form three, series; a) one grained spelt or small spelt {‘"Einkom "}, 
b) two-grained wheat {'‘Emmer**) and £;) common spelt ('‘Dinkel’*). The 
two last series are much more closely united to one another than to the two 
first; their groups of cultivated forms constitute the wheats properly 
so-called. In the two-grained wheat series are recognised the stock 
species {Triticum iicoccoides), one group of speltiform breeds (F. dicoccum) 
and one group of naked wheats (T. durum, T. turgidum and T, poloni- 
cum), of which one, F. polanicum, represents a deformation which has 
become constant. The stock species of the spelt series has not yet 
been found; three groups of speltiform breeds belonging to it are known and 
three groups of naked wheats (F. vulgare, ,F. compactum and F. capitatum, 
= F. compactum x vulgare), of which the third was obtained later by cross¬ 
ing the two fitst. in the one-grained series there are only known the stock 
typQ T. aegilopioides and a group of speltiform races; in this series the naked 
w^heats have not been isolated. 

The following are some of the most important deductions drawn 
from the writer's experiments. 

I. The attribution to F. monococmm of a separate position froni 
that occupied by the spelt series and the F. dicocctm series, separation 
of the dicoccum from, the spelt series, because the first has a ?tem frith 
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pith and the second a hollow hanlm. The distinction bet'vveen the two spelti- 
fonn types of the double-grained series [dicocciim and dicoccoides) and the 
speltiform types and naked wheats of the same series ; the close rela ■ 
tionship between the naked wheats of each seiies and between the naked 
wheats of the two series (not including the double-grainned naked type 
r. polonicum). 

2. The derivation of T. dicoccum from T. dicoccoides ; the probable 
derivation of T. monoccoccum from T. aegilopioides. The conclusion that 
T, spelta is much older than T, vulgare, and that there is a close relationship 
between T, spelta and the naked types of the spelt series. 

3. The exclusion of T. polonicum from the spelt series and its in¬ 
clusion in the double-grained seiies, separating it from T. vulgarc and 
placing it nearer to T. durum. 

4. That Aegilops ovata should no longer be considered as the stock 
of any cultivated wheat. 

5. The phylogenetic affinity of all the types of wheat with pith-con¬ 
taining haulms, on the one side, and of all those with hollow haulms on 
the other. The reconstruction of a stock-form with hollow stem for T. 
spelta. The writer shows that the same results are obtained by the serologi¬ 
cal studies of A. Zade and by the work of Wawilofe on the susceptibility 
and resistance to rust and mildew Erysiphe graminis. 

6. The derivation of cultivated rye from Secale 'rmntanum. 

7. The division of the forms of barleys into a distichous (with 2 rows) 
and a polysticbous series (with many rows). 

8. The derivation of the cultivated forms of barley by crossing a 
distichous stock-form with a hexastichous stock-form. The first of these 
forms is considered to be Hordeum spontmie%mi {erectuni), distichous with 
long thin ears or a long eared distichous form with latent tetrastichous 
or hexastichous tendency (A, B, C). As second stock-form is selected a 
hexasticous form (a b C), which possessed short broad ears with niitant 
rachis {H. hexastichum pyramidatuni). 

9. The derivation of some if not all forms of cultivated oats 
(with panicles, or one sided ears) from the one species of wild oat, 
.4. lat'ua. 

As regards the mode of origin of cultivated from wild forms, the writer 
is of opinion, in common with some other observers, that there is not a slow 
and progressive process of modification by selection, but a sudden mutation 
due possibly to cultural conditions and repeated crossing. 

482 - Experiments on Selection and Crossing of Beans with Variegated Foli^e.— 

KiESSjLiNO, E., mZdtschrift fiir Ppanzmzuchtung, Vol. II, Part 3, pp. 313-338. Berlin 1914. 

A series of breeding experiments with beans {Vida fab a minor) were 
carried out at the Royal Bavarian station for the Selection of Seed at Wei- 
henstephan. 

There exist some strains of beans in which the property of forming 
clorophydl is attenuated and which consequently exhibit yellow or white 
patches on the first leaves. This anomaly is transmitted to the offspring 
by both parents according to Men'delian laws, the lack of chlorophyll being 
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recessive. Several factors must be involved for the com]jlete development 
cif chlorophyll and by the exclusion of some of these factor.' variegation is 
produced. The deficiency of clorophyll may appear in various degree.^ and 
under various shapes, ?, c. either as a distribution of dark and light patches 
in mosaic fashion or as a uniform paleness of the green colour o^^eT the uhole 
leaf. The manner of manifesting clorophyll deficiency is also a hereditary 
character, so that ever}” pure offspring contains special factor'^ for the 
formation of clorophyll. Plants recognizable as intermediates exist only 
as heterozygotes but along with the variegated heterozj'gotes there exist 
also apparently normal green plants of heterozygous structure from 
which both normal and abnormal descendants can be obtained. The ano¬ 
maly belongs to the class of variegations called albkatio by Baup ; 
it is to a great extent indipendent of exterior conditions. Its appearance 
is almost entirely limited to the early life of the plants. 

The occurrence of beans with these patches is not very rare. A prac¬ 
tised eye will easily detect them in a field of seedlings, but the anomaly 
soon disappears as variegated seedlings either die off or recover. Exp>eri- 
ments have shown that the loss of plants due to the death of seedlings from 
this cause is sometimes verv considerable. The affected plants that recover 
remain weak; the}' fiow'er and ripen late and produce few or no seeds 
which are abnormally' small and frequent^ lacking in vitality. 

In practice undesirable variegations may' be abolished in three ways ; 

1. By^ selecting only the most vigorous plants and the well formed 
seeds for reproduction. 

2. By keeping all the different strains separate and discarding all 
w’bich show a tendency to variegation. 

3. By destroying all variegated plants before flowering time to prevent 
the spreading of their pollen. 

483 - The Inheritance of Colour in the Seeds of Phaseolus vulg^aris^ — 

Berger, in Zeitschnft fur PftanzenzucUting, Vol. II, Part 3, pp. 377-3S8. Berlin, 1914. 

The following varieties of dwarf beans were studied with regard to 
the colour segregations which occur in their offspring as a result of spon¬ 
taneous crossing : 

Barb^, mottled orange-brown 

Herveilie de Vitry-Parisien, mottled-violet 

M^tis mottled black (half white, half black) 

Yellow Plageolet, uniform lemon yellow 
Mont-d’Or, uniform brown to black 
Surpasse Empereur, mottled dark violet 
Gloire du DeuU Parisien, mottled violet 
St-Jean, mottled reddish violet. 


The following conclusions were drawn: ^ 

Besides the factors for complete pigmentation, there are others which 
cause only partial colouring, The mottled pattern is produced both by 
pure factors and as a characteristic of generations which is toans- 
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mitted to subsequent generations. Several types of the pattern may 
appear at the same time. In brown seeds the colour is sometimes in¬ 
completely formed owing to immaturity, but in other cases of brown 
mottling the characters seemed to be fixed and hereditary. 

The production of self-coloured violet seeds from strains of mottled 
violet was only obtained in certain cases. This* ohsmratum form seemed to 
be similar to the corresponding form in Fisum amme (i) but with this 
difference that while in Phaseolus the colour was never absolutely con¬ 
tinuous, in the seeds are entirely self coloured with no trace of 

spotting. 

The black, blue, dark green, brownish-green and similar colours are 
due to the contents of the palissade cells which appear as black, blue or 
brown granules densely packed and insoluble in cold water; they differ 
in this last respect from the violet colouring matter which is also localized 
in the palissade cells. The lemon-yellow-colour is due to a homogeneous 
colouring matter contained in the palissade cells and not diffusible in vrater. 
The colours ranging from orange-brown to brownish-yellow seem to be spe¬ 
cially due to a corresponding coloration of the walls of the palissade cells. 
The reddish-yellow colour which often appears as ground colour in mottled 
. seeds but which may also occur alone, is caused by yellowish granules 
scattered in the hour-glass shaped cells of the parenchyma. Similarly the 
light green of certain white and green strains is produced by green granules 
in the same cells. 

AGRicTJLTORAi. 4^4 “ Germinatioii of tho Covered Seed of Gramineae. ~ zinx, Jakob, {CoUege of 
SEEDS Agriculture, Vieaua) in Mitteilmgen der landwiftschafilichen Lekrkanzenln der K. K. Hock- 

schtde fur BodenhuUur in Wun^ Vol. II, Part 4, pp. 670-712, Vienna, 1914. 

The pieces of germination was investigated -with great minuteness 
in the case of various graminaceous seeds. An account is given of the 
changes occurring in the tisssues during the period when the embryo 
swells and emerges from the seed. 

Cases 0! polyembrionism were observed in Arrhemthemm elatior, 
Poa fratensis, Poa nemoyalis and Poa conifressa. 

485 - The longevity of Submerged Seeds. — Shull, G. H., (Station for Experimental 
Evolution, Cold Spring Harbor, jNT. Y.) in The Plant World, Vol. 17, No. ii, pp, $29-337, 
-f- 2 Figs. Tucson, Arizona, November 1914. 

On the bursting of the dam of St John's pond, Cold Spring Harbour, 
Long Island, in 1904, the pond bed was laid bare for the first time in 70 
years. The numerous types of vegetation which appeared, during the follow¬ 
ing summer suggested an experiment to test the longevity of seeds 
when submerged. In December 1905, soil was taken from the pond bed 
and placed in in glass jars. The seeds of the following 22 species of plants 
were sown in the jars; ^ 


{Ed). 


(i) See K Hay I9i3i No. 486 
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Agrimoma hirstifa 
Asclepias syriaca 
Chmopodium album 
Ctrcaea lutetiana 
Geum carolimanum 
Humdum sp. 
Juncus bufcnim 
Juncus tenuis 
Lappa minor 
Muhlenbergia diffusa 
Phryma leptostachya 


Plantago nigelii 
Polygonum art folium 
Polygonum virgindanum 
Rhus glabra 
Samcula marylandica 
Sium cicutaefoUiim 
SoUdago fugosa 
Sparganium androcladum 
Unifolium canadense 
Verbena urticaefolia 
Waskingtonia longistylis. 


The jars were stored under conditions of relatively constant tempera¬ 
ture and water was supplied so that submergence was continuous. At in¬ 
tervals, some of the jars were removed, drained and placed in a green house 
for germination. The seedlings which appeared at the different intervals 
■were as follows: 


a) After submergence for 565 day or 18 ^4 months : 


Cyperus spp. 

Juncus tenuis 
Muhlenbergia diffusa 


Plantago rugelii 
Sium cicutaefoUum 
Verbena urticaefolia 


After submergence for 2 ^ years : 
Chenopodium album 
Lappa minor, 

Muhlenbergia diffusa 


Plantago rugelii 
Sium cicuiaefolia 
Verbena urticaefolia, 


With the exception of Chenopodium album and Lappa minor all 
appeared in , considerable quantities. , 

c] After submergence for 4 % years 
Asclepias syriaca 
Juncus tenuis 
MufUmbergia diffusa 
Phalaris sp. 

Plantago rugelii 
Polygonum sp. 

. 4 ) After submergence for 7 years. 

Juncus bufonius Syntherisma sanguinalis, 

Juncus tenuis 
Sium mmtaefaHum. 


Sium cicutaefoUum 
SoUdago rugosa. 
Sparganium androdadium 
Syntherisma sanguinalis 
Verbena urticaefolia. 
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486 - Th3 Identification of the Seeds of Species of Agropyron. — Dahlberg, r. c. 
(Seed Analyst, Agricultural Experiment Station of the University of Minnesota) in 
Journal of Agricultural Research, Vol. Ill, No. 3, pp. 275-281 -j- 3 figs + pi. XXXIV- 
XXXVII, Washington, D. C., December, 1914. 

The identification of the seeds of the species of Agropyron is an important 
problem to the farmer and seedsman on account of the similarity between 
A. repens (“couch’' or *'quack*' grass) which is a dangerous weed and the 
other more desirable species of Agropyfon, such as A, smithii, A. tenerum. 
There is no one character which can always be relied upon to distinguish 
between the different species, though the palea exhibits fairly definite cha¬ 
racters in each of the species. 

The various diagnostic differences are summarised as follow : 


. Character 

A, repens 

‘ 

A. smithii 

A. tenerum 

Shape of seed . . 

' ' 

Boat-shaped. 

Boat-shaped. 

Widest part % of dis¬ 
tance from tip which 
is more or less flat¬ 
tened. 

iRachilla ..... 

Sides approisdmately 
parallel. Hairs few, 
short and stout. 

Sides divergent. Hairs 
numerous, stout, lon¬ 
ger than preceding. 

Variahfe in shape and. 
sise.. Hairs nume¬ 
rous, slender and 
long. 

Palea: Face . . . 

Puberulent at tip. 

Hirsute over entire 

Puberulent at tip. Re- 


i otherwise glabrous. 

face, 

i 

1 maining surface gla- 
1 brous. 

Edges , , 

Characterised by short, 
stout,, blunt hairs. 

j Hairs stout, but lon- 
: ger than those of 

I A, repms. 

Hairs fine, acute, and 
close together. 

Tip. . . . 

I,emma. 

Rounded or indented. 

i Cleft. 

i . - . 

Rounded or indented. 

(Out^ glume). 

Smooth and shiny at 
base on ventral side. 

1 Usually with a break 
i in line of hairs on 

1 ventral side at base, 

; j 

I^ine of hairs extends 
across lemma at its 
base, 
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487 - Impurities in Seeds in Victoria, Australia (i). — Co ' nintu . r.cated by s. s, Cam¬ 
eron, Director or Agriculture. 


Report on seed examined in December 1914 and January 1915. 


Kind of seed 


Country 

of 

oiigin 


Weed seeds 


Species 


, Per- ' 

_ centage; Per- 

I 1 centage 

Pei- , ot 

I germ- diseased 
centage • inable j seeds ! 


seeds 


Quan¬ 

tity 


White clover [Trifo- 
Hum tepens) («) 


Barley (6) . 


/ Rumex aceioscUa 
1 Prunella vulgaris . . 

1 A maraiUhus retroflexus 
^ Leonwus cardtaca . 
England v Spergula arvensts . 

t Chenopodium album 
I Silene laUfoUa . . 

I Anagallis arvensis . 

' Skerardia arvensis . 


Vicia angusttfolia 
A vena fatua 


Barney (b) , 


Enceme {Medicago sa- 
iiva) {c) . . . 


Ribgrass [Pianiago Ian- New 
ceolaia) (<l), . ... ; Zealand 


Cocksfoot (Dactylis glo -1 New 
meraia {e). • Zealand 


New \ 

„ , - ' nvenu jmuix . . . 

Zealand j ^ , , 

( Convolvulus arvensis 

1 

i Vicia angttsiifoUa . 
New ]AvenafcUua . . . 
Zealand j Convolvulus arvensis 
\Rurmx crispus . . 


i Cuscuta sp. . . . 
New 1 Polygonum aviculare 
Zealand ^ Bvornus sierilis . . 


' Rumex crispus . . 

I Geranium dtssectum 
IRptmex acektsella. , 
j Torilis arvensis , . 

/ Ranunculus arvensis 
’ Polygonum aviculare 


} Rumex crispus 
I Vicia villosa . 
^ Centaurea sp. 

I Bromus mollis 
( B. sterilis . . 


49 

■^3 i 
02 I 
.02 f 
01 ' 
02 I 

05 \ 

01 ) 
,01 , 

j 

97 ) 

^7 

37 

.85 

,20 

72 

,02 




0.02 

o.io 

0.05 

16.00 

O.IO 


nil I nil I 3 4 oz. 


0.04 \ 
0.02 " 
0.004^ 


1-56 \ 

0.04 I 
0.62 f 
0-32 { 
0.22 \ 

O.O-r ’ 


nil I o.20j 1 lb. 

I smutted' 


nil I 0.20 

Ismutt^ i 


nil 


i. 49 i 


nil 


I lb. 


3 oz. 


0.551 nil J I oz. 


(«) Also contained: Plmtago Im^eolaia {1.79 PhUum pratense (0.26%), loading and grit (0.14 %) 
{?>) To be freed from noxious T^-eeds and used for malting. 

U'l Also contained: Plantaga lanceolaia (0.01 %), P&nmm sp. (o.or %), grit and loading (0.09%). f 
Ui) Also contained: Trihhum (3.71 %), Bokus laiiatus, LoUutn petmne (2.oS%), Tnf&H^ 

swmws, grit and shells (0.57%), ergot {0.10%j. ' ' 

(*?) Also contained: Lolium permne (25%), and stalks and loading. 




fi) See also B. ^larcli 1915, No. 269. 
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4S8 - ConneetiOR between Dry Matter Content and Resistance to Cold in Winter 
Wheats. — Sinz, E., in Journal fur LandwzrtschaH^ Vol. LXII, Part IV, pp. 301-535. 
Berlin, 1914. 

Investigations into the relationship between dry matter content and 
resistance to cold in wheat plants were carried out at Gottingen University, 
not only in pots kept at different degrees of moisture, but also in boxes 
and in the field where the effect of the time and depth of sowing, of rolling, 
ot manuring, of preceding crops and of the nature of the soil were noted 
at the same time. 

The results obtained showed that the order of the winter wheats with 
r^ard to their content of dry matter was always the same even when grown 
under the most varied conditions of environment. The quantity of dry 
matter was moreover directly proportional to its resistance to cold. 

Several factors, such as the nature of the soil, and its previous treat¬ 
ment, or the time of sowing may affect the dry matter content and conse¬ 
quently the resistance to cold, but these properties of the wheat plant 
are for the most part unaffected by manurial dressings except in the case 
of heavy doses of nitrogenous fertilizers. The quantity of water in the 
soil probably influences the resistance to cold of a wheat plant especially 
while the latter is young. 

The strains of wheat which exhibit the greatest resistance to low tem¬ 
peratures are those with a high organic matter content, fine capillary 
tubes, solid and tense tissues and means of defense against loss of mois¬ 
ture, such as a thicker epidermis and a smaller nnmber of stomata. In 
such plants freezing is retarded, the loss of salts on the part of the proto¬ 
plasts is possible only under extremely unfavourable conditions, and in 
frozen ground transpiration will be checked and thus prevent the death of 
the plant, 

489 - Vilmoritt’s Hybrid Stand-up Wheat —Suca, a., in 
iialimef VoL XLVIH, Part 2, pp, I37’i42 -f- 4 figs. Modena, 1915. 

The writer grew Vilmorin's Hybrid Stand-up Wheat in Emilia, Italy, 
and observed that almost always the flag of the apical leaf is shorter than 
that of the preceding ones especially as far as the third leaf. This charac¬ 
ter is present also in other cereals which are but slightly or not all subject 
to lodging, namely oats, rye and barley. The writer therefore consi^i 
ders it an index of resistance to lodging. 

490 - The Gases of Swamp Riee Soils. — Part II. Their utiiization for the Aeretion 
of the Roots of the Crop. Harrison, W. H., and Subramania, Aiyer, in Memoirs of 
the Departmnt of Agriadiure in India, Vol. IV, Chemical Series, No. i, pp. 1-17. 
Calcutta, Decanber 1914. 

In a recently published paper (i) dealing with the gases of swamps 
rice soils, the writers showed that the gases formed in the soil appear to 
have an important connection with the aeration of the roots of the crop. 
Furlftier experiments were initiated to determine the action of the film on 


(i) See Mem, Dept. Agric. India, Chem. Ser. Vol. IIX, No. 3. 
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the soil gases and the nature of the agents to which the changes produced 
could be ascribed. 

The results of this investigation are show^n in the following conclusions: 

1. The organized film in contact with the surface of swamp rice 
soils utilizes the soil gases in such a manner as to bring about an increased 
oxygen output from the film leading to a correspondingly increased root 
aeration. 

2. The film contains bacteria which posses the power a) to oxidize 
methane and h^^drogen, and 5) to assimilate directly methane and carbon- 
dioxide. These changes, either directly or indirectly, result in the production 
of carbon dioxide which is in turn assimilated by the green algae with the 
evolution of oxygen. 

3. The film may be looked upon as fulfilling the dut}- of an ox3"gen 
concentrator at a point which enables the maximum oxygen concentration 
to be produced in the w-ater entering the soil. 

4. The practice of green manuring by increasing the output of the 
soil gases brings about an increased activity on the part of the film result¬ 
ing in an increased oxy’^gen production and root aeration. An important 
indirect function then of green manuring is to bring about a greater root 
aeration and so induce greater root development and cropping power. 

5. The oxygen concentration of the water entering the soil appears 
to be one of the main factors which regulates the growth of the crop. 

491 - Rice Growing in the Argentine Republic. — Cache, Alberto i., in Agrommia, 

YearJV, Nos. 30-31-32, pp. 174-181, Buenos Aiies, 1914. 

The area of land under rice in the Argentine Republic is about 12 350 
acres, which yield from 12 to 13000 tons of rice per annum while the coun- 
tty consumes about 50 000 tons. The province in wrhich rice growing is 
most developed is Tucuman which has about 4^150 acres devoted to this 
crop. It is also grown at Villa I<anfis (Alisiones), in vSalta where yields of 28 
and 32 cwt. of paddy per acre are usual, in Jujuy, and fox some time it was 
even successfully grown in the province of San Juan. Extensive areas in the 
Argentine Republic are suitable to this crop and the Government encou¬ 
rages its cultivation* An experiment station for rice growing will be esta¬ 
blished in one of the islands of the Parana, in the province of Buenos Aires. 

492 - Applications of Manganese to Rice Fields in the Province of Novara, Italy. 

' — Bou, Polo, in n Gtotnale di Risicoltwa, Year V, No. i, pp. 10-13. Novara, 

January 15, igiS- 

J^Iantirial experiments with rice were carried out at Novara, Italy, 
during the season 1913-1914, The catalytic fertilizer used contained 24.7 
per cent of manganous oxide, nearly the same amounts of lime and ma- 
gneria and a little oxide of iron. 

In one experiment the manganous fertilizer w^as spread at the rate of 
2.4 cwt. per acre, together with 2 cwt. of superphosphate and 2 cwt. of 
horn and hoof residues; in another test it was given at the rate of 4*75 
cwt. per acre together with 4 cwt. of mineral superphosphate aUd 1.4 twt 
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of sulphate of ammonia. In both cases the plots treated with manganese 
gave a somewhat heavier yield than control plots but the increase obtained 
did not cover the cost of the manganese. 

493 - The Influence of Position in the Pod upon the Weight of the Bean Seed. 

— Harris, J. A., in The American Naturalist, Vol. XLIX, No. 577, pp. 44-47, + 

3 figs. Lancaster, r^a., January 1915. 

The successive beans in the pods -were numbered from the base upwards 
and their weights grouped in classes according to the total number of beans 
in the pod. In this way no comparison w^as made between the weight of 
seeds occupying the similar positions in different .sized pods, since there 
is no reason for believing that the fourth seed in a 4- seeded pod 
is comparable with the fourth seed in a 6- seeded pod. The numbers of the 
seeds were considered as measures of their distances from the base of the pod 
and the correlation was determined between these numbers and the weight 
of the seeds for each class of pod. The determinations were made with twenty 
series of pods drawn from five cultures belonging to three distinct va¬ 
rieties and comprising a total of 23 000 seeds. 

In every case a positive correlation was found, L e. the weight of the 
seed increases as its distance from the base of the pod becomes greater. 
The correlation however was not very strong, varying from 0.014 + 
0.04610 0.238 + 0,068 with an average value of about 0.132 or 13 per 
cent of a complete correlation. 

The rate of change of the weight of seed with change in position in the 
pod was expressed in the form of a graph. In the case of Navy beans (common 
field bean) the graph was in the form of a simple curve of variation, whilst 
in the case of Burpee's Stringless beans the variation could be represented 
by a straight line. 

The percentage of ovules which develop into seeds also increases from 
the base toward the stigmatic end of the pod. In small pods this increase 
may be fairly reigular, but in larger pods it falls off toward the stigmatic end, 
where the fecundity may be even lower than it is further down the pod. 

494 - The Acid Secretion of the Gram Plant (Cicer arietwum). — Sahasra- 

buddHE, D. L., ill A^riculural Research Institute, Pusa, Bulletin No. 45 » 12 p. C^- 

cutta, 1914. , , 

The gram [Cicer arictinmn) secretes and deposits all over its surface 
an acid liquid which is used fairly extensively in medicine in Western In¬ 
dia.* It was known to contain malic, oxalic and a small quantity of acetic 
acid. The writer proposed studying this liquid more closely, and for this 
purjK>se material was collected by washing the plants with water. Some 
other material was also bought in the, bazaar. The examination confirmed 
th e prince of oxalic and malic acids and of about 0,2 per cent of volatile 
acids. The maximum amoxmt of add was found when the pods were fully 
developed and before they had begun to dry. From the tenth week on¬ 
wards, the proportion between ±he malic and oxalic acids was very constant 
and was as 94 to 6 respectively. Pruning the plants increased the amount 
of adds to a maximum of 30 per cent of the dry matter, probably owing 
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to the increase in the numher of pods caused hy the pruning. Washing the 
plants, unless repeated too frequently, stimulated the production of acids, 
an interval of six days between the washing proving the most favourable. 

The acid appeared to be produced in the glandular hairs which are found 
on all parts of the plant and especially on the pods. 

The usual method of collecting the acid in India (where gram is the 
most widely grown pulse), consists in tying a piece" of clean cloth to a 
stick and drawing it over the gram plants till sufficienthy w^et, w'hen the 
liquid thus absorbed is wrung into an earthern vessel The total amount 
of malic acid that can thus be collected is about 2 700 grams per acre. 

The removal of this acid secretion has no injurious effect on the crop. 

495 - Results of Cultivation Experiments at the German Potato-Growirg Station st. 4 rch crops 
in 1914 . — VoN" Eckenbrecher, E., in Zeitsckriit fiir SpinUisindiistne, Year 1915, 

Suplement, Part, i, pp. 1-66. Berlin, 1915. 

In 1914 the cultivation experiments instituted by the German Potato- 
Growing Station, were carried out in 32 experiment fields situated in 
all the different districts of Germany. Of the varieties of potatoes grown 
in 1913, the following were excluded from further trial, having been 
sufficiently tested: J ubelkartoffel, Danusia, Darwin, Liselotte and Bravo. 

The new varieties tested in 191.^ were Gedymin and Ursus produced by 
Dolowski, of Nowawies; Professor von Eckenbrecher produced by Trog 
of Kleinrandchen; Deodara, produced by v. KAMifeKie of Streckenthin; 

Zukunft, produced byTniELEof Kuckucksmuhl; and Paul KrCiger produced 
by VEENHxnzEN of Sappemeer, 

Yield of tubers. —In the following table are set out the average crops 
obtained from the various varieties of potatoes grown since 1888. 


Amra^e yield of Uii^rs 1888 - 1914 . 



1 ' 1 

' I 1 

j Yiddi of tubers 

1 1 

Starch conteut 

Starch jield 


tons per acre ^ 

per cent 

lbs. per acre 

188S-1892 average. 

12.57 j 

; 19.0 

3676 

1S93-1897 ^ . 

. 13.26 

18.9 

3917 

1898-1902 . 

13.98 

19.0 

4211 

1903-1907 ) . 

1335 

1S.2 

3SIS 

1908-1912 t . 

13.04 

18.I 

3676 

1913 . 

14.43 

17.5 

4077 

1914 . 

12.33 

1S.2 

3453 

Total average . , 

13^25 

18.6 

3S54 



...... 

.. 


The crops obtained with the separate varieties in 1914 varied Wiu a 
ximum of 12.93 tons per acre, to a minimum of 4.02: toils per acr^ with Hi 
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average of 8.34 tons per acre. By far the highest average crop (12.93 tons per 
acre) was produced by Deodara wmch was grown for the first time in 1914 
and yielded 17.7 tons per acre on the sandy loam of Gross-Saalan, 

The next best crop (9.96 tons per acre) was obtained from Gedymin 
also used for the first time in 1914. Then followed Attyk with 9.95 tons 
and Ursns with 9.83 tons. 

Star oh content — The meteorological conditions of last summer, which 
was sunny and warm, were on the whole favourable to starch formation. 
The mean starch content was 18.6 per cent, or 0.7 per cent higher than 
in the previous year. 

Of the 21 varieties of potato tested, Gedymin, with 20.4 per cent 
proved the richest in starch. The following varieties were also particularly 
rich in starch: Attyk with 20.1 per cent, Ursus with 19.9 and Professor 
Gerlach with 19.7. Tbe two varieties Deodara and Roode Star both 
contained 19.5 per cent of starch. 

Starch yield-, — The mean starch yield for the year 1914 vaiied 
between a maximtim of 5 585 lbs. per acre and a minimum of i 490 lbs. 
per acre with a general average of 3 453 lbs. per acre. 

Among the varieties tested, Deodara was not only conspicuous for 
its productiveness and its high starch content, but also for its starch 3deld 
which attained the highest average of 5 585 lbs. per acre. Nest came 
Gedymin with 4 514 , lbs. of , starch per acre, Attyk with 4443^8. and 
Ursus with 4 389 lbs. 

Resistance to disease, — Usually diseased tubers were either absent or 
occurred in such smaU numbers, that they were not weighed. Barge 
numbers were, however, observed in some fields in Wiiitemberg and Baden. 

496 ~ Natural Revegetation of Range Lands Based upon Growth Requirements 
and Life History of the Vegetation. — smipson, a. w., (Plant Ecologist, u. s. 
Forest Service) in Joufiuid of Aefiouliural Remvch, Vol. HI, No. 2, pp. 93‘i47» + 
PI. XII-XXIII. WasMngton, D. C., November, 1914. 

With the object of determining the equilibrium between the 
antagonistic requirements of the vegetation and the live-stock, the Forest 
Service cooperated with the Bureau of Plant Industry during the spring 
of 1907 in the Wallowa Mountains of north-eastern Oregon. The studies 
were continued during four successives seasons and were followed by^‘4 
practical application of the principles evolved to the managamement^of 
the land in the Wallowa National Forest. 

intensive studies of the ecology of the areas were first made and follow¬ 
ed by studies of the life histories of the important forage species, including 
growth requirements and the factors influencing reproduction. The relative 
merits of diSerait systems of grazing were investigated with regard to the 
crop requirements and the stock industry. 

The facts derived from the study of the life history of the vegetation 
may, be summarised as follows: 

Under the most favourable conditions the viability of the seed of prac¬ 
tically aH the forage species is low, especially on the high mountain lands.. 
The flowering stalks of the important grazing plants begin to appear in, 
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July and the seeds mature in the latter part of August. Plants weakened 
close and early grazing do not mature seed unless the growing season is 
unusually long and exceptionally favourable. The seeds of the most valu¬ 
able species are unable to work themselves into the ground, and if reproduc¬ 
tion is to be secured they must be artificially covered. After the first growing 
season there is a heavy loss of seedlings during the early spring owning to 
friability of the surface soil and the superficial position of the roots. 

Grazing year after year during the early part of the growing season 
w^eakens the plants, delays the resumption of growth, advances the time of 
maturity and decreases the production and fertility of the seed. Grazing 
after seed maturity does not interfere with the production of flower-stalks 
and fertile seed. To ensure the germination and permanent reproduction 
of the perennial forage species the soil should be stirred after the seed is 
dropped. 

The practice of grazing throughout the year or season interferes with 
growth and seed production until the range becomes finally denuded. To¬ 
tal protection throughout the year is impracticable owing to the loss of 
the forage crop, the danger of file and the absence of germination of the 
seed. Deferred grazing insures the planting of the seed and the permanent 
establishment of seedling plants without sacrificing the season’s forage 
and is very successful w^herever an adequate seed crop is produced. 

The proportion of grazing to be set aside for this purpose depends upon 
the time of maturity of the seed, the length of the grazing season remain¬ 
ing, and the distribution of water and extent of overgrazing. In the Wallowa 
Mountains one fifth of the grazing season remains after the seed has 
ripened, and one fifth of the carrying capacity is reserved for grazing 
after this period. 

497 - Some Experiments Undertaken for the Improvement of Meadows. — The 
Influence of the Date of the First Cutting upon the Meadow Flora. — succi, a., in 

Le Siazioni sp^rimentali a^rarie italiane , Vol XEVII, Part, i, pp. 66-76, Modena, 1915* 

For several years, the writer has been studying the action of manures 
and the efiect, of various cultural methods upon meadow flora. His experi¬ 
ments have been carried, but on the meadows belonging to the Royal 
Sikool of Stock-Breeding and of Cheese-Making at Reggio Emilia (Italy). 
The results of his work have led the writer to advise the periodic breaking 
up of meadows with an interval of three or four years’ arable cultivation 
befpre laying the land dowm to pasture again. They have also demon¬ 
strated the variations that the flora may undergo in consequence of the 
exclusive and continuous use of large amounts of superphosphates, and 
the good effects obtainable by the alternate, or combined application of 
smaller amounts of superphosphates (3.2 cwts. per acre) and stable manure 
compost. 

In the present paper the writer investigated the influence of the time 
of the cutting upon the meadow flora. 

In 1911 a plot of 538 sq. yards was cut early, i. e. on April 18, at 
which date buttercups were in full bloom; all. the succesrive mowings,, 
in 1911 and in 1912, were effected at the normal timeJ The tWo cuttkigs 
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of 1911 yielded: early cutting 83 cwts. per acre, normal cutting 126 cwts, 
per acre and together, 209 cwt. of grass. In 1912, the plot that had been 
cut early the preceding year, yielded 353 cwts. per acre of grass, corre¬ 
sponding to 83 cwts. of hay, and a similar plot, serving as a control, 
yielded respectively 302 cwts. of grass or 78 cwts. of hay. 

The first plot, moreover, not only bore a larger crop, but the quality 
of the turf and hay cut showed an improvement; in fact buttercups were 
much scarcer, being replaced hy Gramineae and still more by Teguminosae. 

The experiments were repeated on a larger scale during the two years 
1913-1914 in meadows chiefly composed of Lolhim italicum. Holms lana- 
tus, trifoUum pratense, Achillea millefolium and Dauctts carofa. In 1913, the 
expeliment plots were cut first on April 21, and the control on Ma}" 14; ^ 
the subsequent cuttings took place at the same time in the case of all 
the plots. 

The results given in hundredweights per acre were as follows: 


Cutting 1 

. i 

! Experiment j 

1 plot i 

Control 

!i 

i! 

Experiment 

plot 

Control 

Biist . 

j 

1 ! 

217 ! 

227 

'J 

173 

155 

"Second 

.... 

159 j 

135 

1 

1 133 

I 2 I 

Third . 


139 i 

148 

1 

j 15S 

159 

Fourth 

. ! 

133 1 

135 

1 

149 

151 


Total produce . . ' 

1 

648 1 

645 

1 

613 

! 586 

1 


It was thus proved that there are occasions when it may be well to 
cut early for the purpose of improving the forage plants growing in a mea¬ 
dow, and that this entails no loss in the crop, for the improvement in qua¬ 
lity and also, though to a less extent, in the quantity of the forage is 
tended to the year after that in which the early cutting is effected. ; 

49S Experiments with Various Types of Lucerne. — breakwell, e,, m The Agnati- 
imal Gautte of Neni South Wa^,Vol.XXy, Part 13, pp. 1029-1032, 3 figs. Sydney, 

December 1914. 

The lucernes growing in the Experiment Farms of New South Wales 
may be divided into the following types: Tamworth, Peruvian, Arabian, 
Sand, Turkestan and American. 

The Tamworth type is characterised by an erect growth, rather woody 
stem, large tap root and leafy branches. The Hunter River and Mudgee 
types are essentially similar to the Tamworth. The Mudgee type, however, 
at Cowra, seems to thrive better during the winter months than the Tam¬ 
worth or Hunter River, probably due to local acclimatisation. 
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Owing to its erect habit, the Tamworth tyge is particularly adapted 
to haymaking, and up to the present has produced the largest quantity ot 
food of all lucernes at Grafton, WoHongbar, Yanco and Bathurst Experi¬ 
ment Farms, and at Hawkesbury Agricultural College. 

Peruvian lucerne can very readily be distinguished from the Tamworth 
by the hairiness of the leaves; it has fewer stems and these are less branched. 
It is credited with thriving best in a climate of mild winters and hot dry 
summers ; but on the whole in those Yew South Wales Experiment Farms 
under such a climate, Peruvian lucerne did not prove superior to the Tam¬ 
worth. 

Arabian lucerne required somewhat the same climatic conditions as 
Peruvian, but was much more sensitive to cold. This lucerne is character¬ 
ized by extremely succulent stems containing less fibrous matter than Tam¬ 
worth. It is as hairy as Peruvian and has much larger leaves than the lat¬ 
ter. Another character is the short life of the tap root, which soon rots 
while the new growrth springs from shoots from the surface of the tap root. 
It is probable that this characteristic will militate against its drought 
resistance. It does well at WoHongbar, Cowra and Bathurst Experiment 
Farms. At WoHongbar during the cooler months it is superior to Tamworth. 
It makes rapid growth after cutting. 

Sand Eucerne, as originally bred in America is said to be a cross be¬ 
tween Medicago falcata and M.sativa. In New South Wales it has been tried 
at WoHongbar, Grafton, Glen Innes, Cowra, Bathurst and Wagga, Hawkes- 
bury and Nyngan. Owing to its prostrate or semiprostrate habit Sand 
lucerne cannot be recommended for hay. But it seems to be particularly 
adapted to pasture, owing to its heavy growth of foliage at the crown. 

There appears no doubt that Sand lucerne is more drought resistant 
than any other lucerne. At Nyngan it subsisted during the year 1914 with 
only 6 or 7 inches of rain. The best results have been obtained by sowing 
thMy in dry districts in rows 2ft. 6 in. or 3 ft. apart. 

Turkestan lucerne is characterised by thick leafy growth and rather 
'smaH leaves. In no case, however, has it proved superior to Tamworth. 

American lucernes in appearance are similar to the Tamworth type, 
show, however, the results of accHmatisation in America, and certain 
local strains have there been raised which have proved superior to the 
older t3rpes. Such are Montana, Oasis, Northern Californian, Kansas and 
Grimm lucernes. 

AH these are being tried at the Experiment Farms. The results of 
acclimatisation in America are weH shown by the progress of certain types 
here. For example, Montana lucerne coming from a district with very cold 
winters and extremely hot summers does very weH at Glen Innes which 
has a similar cHmate, and has proved superior to Tamworth. iVlthough not 
growing much higher than Tamworth it stools more consideirabiy and pro¬ 
duces a greater bulk of food. Its tap root is much larger and the other rc^fc§ 
are more numerous than those of the Tamworth type. 

Northern Californian, coming from a district with a similar 
has.also done weU at Glen Innes. ^ ^ v' - 
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Kansas lucerne is showing promise at Hawkesbury and at Cowra. 
Oasis lucerne, credited with standing dry conditions in America is 
doing well at Grafton, Cowra, Bathurst and Yanco. It is semi-prostrate 
and appears similar in structure to Sand Lucerne. 

Other types of lucerne are being tried at the Experiment Farms. Al¬ 
gerian does best at Glen Innes. Chubut Lncerne, from Patagonia, is thriv¬ 
ing well at Yanco. 

499 - A Trial of Berseem or Egyptiam Glover {Trifolinum alexandriunt) (i) at 
G rafton Experiment Farm. — Kerlb, W. B., Apioultuml Gazette vf New South Wales, 
V ol. XXV, Part. 12, pp. 1028. Sydney, December 1914. 

The Egyptian clover wes broadcasted by hand at the beginning of 
iVpril on a red volcanic upland soil at the rate of 20 Ihs. of seed per acre. 
The rainfall from July to September was 4.26 inches. The clover was 
cut on October 12 and yielded over 5 tons of green fodder per acre. 

Egyptian clover yields four or five cuts of green fodder per acre, averag¬ 
ing 5 to 8 tons of green weight per cut. It is very resistant to drought and 
is not injured by light frosts. \Whtre irrigation exists it has proved an 
excellent 'ivinter fodder. 

FEBRE CROPS 500 - The Stfuctlire of the Cotton Fibre- — Eevine, B. S., (Tbe Biological laboratory. 
Brown University), in Science, Vol, XE, No. 1042, p. 906. Lancaster, Pa., December 1914^ 
By subjecting cotton fibres in successive stages of development to 
certain chemical and bacteriological treatments, the t3rpical cotton fibre was 
found to consist of the following parts : 


I. The outer layer or integumeut 

2 The outer celluiose la5"er. 

3. The layer of secondary deposits. 

4. The walla of the lumen. 

5. The substance in the lumen. 

The outer layer forms the cementing material of the fibre and consists 
of a mixtuxe of cutinous, pectinous, gummy, fatty and other unidentifie^! 
bodies. It is partly soluble in alcohol, ether and water, The outer cellulose 
layer is in the form of a distinct spiral, consisting of a limitednumber of com¬ 
ponent fibres; Careful treatment of the fibres with cuprammonia reveals 
this spiral under the microscope. It probably consists of impure cellulose. The 
layer of secondary deposits is made up of from 5 to 10 component fibres 
which run irregularly along the length of the fibre. The rvalls of the lumen 
consist of a spiral similar to the outer spiral but different in chemical com¬ 
position, The substance in the lumen is structureless and according to mi¬ 
crochemical tests is of a nitrogenous nature. 




{1} See also B. April 1912, N<* 654. 
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501 - Pharmium ienax in New Zealand (i,. — Ferris, \v. k., in The journal of 
Agriculture, Yol. IX, No. 6, pp. 482-484, -j- i pi. \Ydlington, December 1914. 

This plant furnishes the only true native product of commercial import¬ 
ance in New Zealand. Idch harvests of fibre are still being obtained from 
the native fields, and though the only cultural treatment is the removal of 
surface water by drains and canals, the industry supports more labour per 
acre than any other crop produced in the country. At the present time 183 
mills are in operation enploying 3276 men, of whom the annual wages total 
£400 000. The area of land occupied by the crop is about 65130 acres, 
valued at ii 332 500 and the capital invested in the mills is £314 460. 

One crop is obtained every 3 years at an annual maintenance cost of 
£i per acre. The yield of leaf is 15 tons per acre, equivalent to about i % 
tons of fibre and about 3 cwts of tow. 

50^ - "Jife” Fibre (Sanseviera cylindrica). — Reidsta Co/omaL Year 3. No. 26, 
p. 48, Lisbon, February 25, 1915. 

J^ccording to experiments conducted at the National Rope Factory in 
X/isbon the fibre of Sansevieria cylindrica is very suitable for the manu¬ 
facture of all kinds of ropes. The experiments were made with 120 Ih. 
of fibre from which two four-strand ropes were made. One was 166 ft. 
long and its weight 88 lb. The other one was 163 ft. long and weighed 
17 y2 lb. The breaking weight of two strands, 8 millimeters in circum¬ 
ference, twisted together was 954 lb. and their elatsticity 58 thousandths 
per cent. 

503 - Tropical Oil Seeds. — I. Sprinkheyer, H., and Diedrichs, a., Mankettmflsse und 
deren Ol. II. “Sprinkbeeyer, H., and Diedrichs^ A., tJber Samen and Samenol von 
Kicksia elasHca und Manihot Glaziovii, — III. Wagner, H., and Mubsmann, J., Untersu- 
chungen fettreicher Friichte und Samen unserer Kolonien. “ Mabula Pansa”. — IV. Die- 
DBICHS, A., tiber bisher wenig untersuchte Samen and deren 01 —V. Wagner, H.,|Mxjes- 
MANN, J. and LamIpart, J. B., Untersucliung fettrdclier Fruchte unserer Kolonien. 
Peniadesfm Kmiingi. — Zdhchrift fw dniefsuehung der Vaftmn’fS- und Gemssmittel, 
Vd. 27, Parts 1-3, pp, 113-114; Vol. 28, Part 5, pp. 244-249. Munster 1914. 

1. — The mankettiis the fruit of Rioinodmdmv raidannmii 
Schinz, a Euphorbiacea growing wild on the south African veldt and espe¬ 
cially plentiful in the Okawango district, German South West Africa. It 
furnishes a quick dxymg oil 'which certainly has an industrial value and 
may possibly also be used as a feeding stuff. The fruit is aromatic and 
weighsdn an average from 13-14 gms; it consists of a drupe with a cuticular 
epicarp, a mesocarp containing 31 % of saccharose and a \ery hard ligneous 
endocarp. The constitution of the fruit and the composition of the meso¬ 
carp are set out in Table I, while analyses of the seeds and oil are given in 
Tables II and III. 


(i) See also B. Marcb 1913, No. 251 and B, April 1913, No. 33 [Ed,], 
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Table I. — Composition of “ manketti 


ConstiUiUon of the fruit. 

per cent 


Epicarp. 8,5 

Mesocarp. 30.6 

Hnclocarp. 48.6 

IntegiiiB. of seed .... 3.98 

Kernel. 8.33 


ComposiHon of the mesocarp. 

per cent 


Water . .. 10,70 

Ether extract . . . 0.99 

Albuminoids. . . . 6.83 

Ash. 4,60 

Crude fibre and nitro¬ 
gen-free extract. . 76.88 


II. — The seeds of Kicksia elastica [Funtumia elastica) were obtained 
from the Kamertin and were subjected to the process of oil extraction by the 
solvent methojd. The oil is bitter and drpng and is used in the preparation 
of lacquers and varnishes. Around the seed in the capsule is a layer of fi¬ 
brous hairs which are utilized for packing etc. 

The fruit of Manihot glaziovii were also obtained from the Kamerun 
and yielded 27.5 per cent of seeds (kernels) from which a drying oil with a 
pleasant flavour w as extracted by the 'solvent process. 

III. — Mabula pansa’' {Pentackthra macrophylla) As a leguminous 
plant common throughout the whole of tropical west Africa as well as in To- 
goland and the Kamerun. In the specimen whose analysis is given in 
Table II, 19 per cent of the fruit consisted of the involucre of the seed, while 
81 per cent was kernel. The refined oil is edible and is consumed by the 
natives : it also lends itself to the manufacture of candles, as its fats have a 
high melting point. 

IV. — The seeds of the date palm {Phoenix dacivlifet a) constituted 12.3 
per cent of the fruit. The oil w^'as obtained by extraction with ether, and its 
bitter and unpleasant flavour recalled closely that of the oil in the pips of 
oranges and lemons, analyses of which are included in the table for compari¬ 
son. 

The oil extracted from the seeds of Bassia hutymcea was solid at ordina¬ 
ry temperature. The anal3\sis in Table III refers to the crude fat, extracted 
with ether ; the residual cake seemed to contain saponin. 

SiUlingia sebifera furnishes two fats; the tallow extracted from the ex¬ 
ternal fleshy part of the fruit and the oil extracted from the kernel. 

The oil of Caloiropis gigantea E. Brown (Asclepim gigmitea L.) is viscous 
at ordinary temperature, very bitter, and has a pungent smell. 

, V. — The fat extracted from the seeds of Pentadesma kerstingii is a 
yellow solid at ordinary temperature, with a bitter taste and an odour some¬ 
what recalling that of cacao. 
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Table II .—Percentage composition of Oil Seeds. 


i 

Seeds 

1 

Water ! 

1 

Ethel 1 
extract 

Albumi- ; 

noids 

Crude fibre 
, and 

Ash nitrogen- 

free 

' extract 

Ricinodendron raniannenii (3). 

4*70 ! 

59.40 

26.95 

3.02 j 

5*93 

Kicksia elastica (2).. 

8.60 

?8.i6 

1S.09 

2.94 i 

42.21 

Manihoi glaztovii (3) . 

6.59 

50.16 

38.59 

5.47 1 

9.90 

Pentaclethra macrophylla (3). 

7.48 

49.So 

29.^0 

2-23 1 

— 

Phoenix dactylifera {2) .. . 

11.17 

7.98 

5-92 

1.01 ; 

74*55 

Citrus aurantium Risso (i). 

1 0.00 

57-31 

18.76 

3-34 i 

20.59 

Citrus limonum (i). 

1 0.00 

1 49.67 

27.58 

3-04 ! 

19.71 

Bassia butyracea (3) ........ 

1 5-iS 

55-90 

1 5-23 

3.82 

29.S7 

Stilhngia sebifera: external layer .... 

i 2.69 

! 7*^2 

j 2-30 

1.90 

21.99 

in tegument of seed . . 

j 9-83 

1 0.90 

j 2.01 

1.65 

85.61 

kernel. 

j 4.16 

1 62.03 

j 24.25 

3.00 

6.56 

Caloiropis gigantea (2). 

1 7-35 

i 26.76 

j 26.98 

1 6.55 

32.36 

Pentadesma kerstingh (2). 

j 14.20 

. 41-50 

j 3-88 

1 2.19 

— 


(i) The analyses refer to decorticated and desiccated seeds. 
(3) Non decorticated seeds. 

(3) Decorticated seeds (kernels). 


Table III. — ComfMsitiqn of the Oils obtained from some Tropical Plaids. 


Oils ' 

Specific 
Orarity. 
at 

13® C. j 

value 1 value 

j 

1 

J?eichert-i 
Meissl I 
value j 

Ester 1 
value j 

1 1 

Acid j Solidify-! 

1 1 

value j point | 

! i 

Optical 

beha¬ 

viour 

^ 1 

0.9306 

1 

1 

128.55 j 

193*31 

1 

0-75 

192.3 

1 

0.70, 


inactive 

Kicksia elastica .... * 

0.9327 

130.9 i 

179,6 

0.66* 

— 

3 * 33 j 


4 * OAS 

MamM glmiovii .... 

0.9242 

117.6 ; 

192.5 

10.66 

— 

1.74I 


— 

Perdacleihm fmert^phyUa, . 

0.9208 

lOI 2 1 

181.5 

0.6 

— 

—- 



Fhemix dactylifera . . . , j 

— 

52 - 3 ^ 

210.98 

0.88 

— - 

3-44 

— 

1 

Citrus aurMium Risso . , 1 

0.9251 

9^-30 

196.46 

1 0.71; 

j ; 

— . 

1.61 

— 

i 

Citrus limonum . , . . - j 

— 

107.26 

195.98 

1 °- 55 | 

—* 

1.75 

— 


Bassia butyracea • 


47 - 7^2 

179.64] 3 -.o 8 

i _ 

2iB.o6 

27®, 

j “ 

StilUngia sebifera: ^ow. 

, — 1 

29.78, 

2D6.54j 0.88 

,— 

7-93 

27-4® 

, 

oil. . * 


154 - 99 ! 

209.44 

0.99 

-T 

,1.24 



Odoiropis gi^ntea , . , . 

■r^ 

84.97 

196*42 

0.55 




;f/Tr?| 

Pentadesma kerstingii , , . 

— 

45.9 

192.0 

1 0.22 

— 

— . 

29 - 5 if 

' 



i 


,1- 
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504 - The Use of Cane Tops for Planting. Rosenfeld, a. H., (Director, Experiment 
station, Tucuman) in The Louisiana Planter and Sugar Manufacturer, Vol. I<IV, No. 6, 
p. 93. New Orleans, February 6, 1914. 

For two years experiments have been carried out at the Experiment 
Station, Tucuman on the use ot cane tops for planting. This practise 
whieh is common in Hawaii and Java has the advantages that the 
worthless portions of the cane are used for planting and the juice obtained 
from the remaining canes is of a higher standard of purity thus rendering 
the work of defecation, clarification and evaporation comparatively easy. 

The first year's results were not in favour of the use of cane tops, but 
in the second 3^ear the yield of stubble cane was practically equal from both 
the cane top planting and the ordinary planting. The actual figures were 
as follows: 



Yield in lbs. per acie 

Pla&ted with. 

1st year 

2nd year (stubble cane) 

Cane tops.... 

10234 

41 5S0 , 

Ordinary cane 

26 159 

42 393 


505 - Influence of the Direction of the Rows of Sugar Beets on the Soil and oh the 
Yield. Experiments at Marchfeld (Lower Austria).— oreisenegger, j. k., in Oe$ter- 
reichisch-Ungariscke Zeitschrift filr Zuckerindustrie und Landwirtschaft, Year XI^IV, 
Part I, pp. 14-22. Vienna, 1915. 

During 1880 to 1882, G. Marek of Konigsberg (East Prussia) conducted 
experiments' to determine the influence of the direction of the rows 
of sugar beets on the yield (i). This study was then abandoned and has 
been taken up by the writer who made new experiments under essentially 
diSerent conditions. The experiments were carried out in South Marcb-^ 
feldat the agricultural Station of Ober-Siebenbrunn. The distances between 
the plants and the rows werethose prevalent in the region, and the manuring 
was within the limits of practical usage. The arrangement of the rows is 
given in the adjoiiaing diagram. 

So long as the soil was bare of vegetation the influence of the direction 
of the wind was hardly felt. In proportion as the sugar beets grew and 
the foliage developed and shaded the land, the direction of the lines of 
cultivation began to have a more appreciable influence. Winds travelling 
in a direction parallel to the lines lost little of their velocity as they met 
mth little resistance between the wide rows. They displaced the masses of 
air saturated with moisture close to the soil and passing between the lines 
they could absorb a greater quantity of water in proportion as i:he imasfe 
were ftuther from the saturation point. The behaviour of currents of air 
travelling across rows of beets was very different, and since the distance 

(ij Cf. Lan^wirtgdbaftlicbe Jarbiicber, Year, XXXID, 1885, p. 357 et 
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between tbe plants was only baM that between the rows, the force of the 
wind was considerably diminished. And as the plants w'ere arranged 
on the quincunx system the wind was obstructed by the mass of leaves; it 
was obliged to rise and pass over the row's without disturbing the stratum 
of air between the row’s. It is certain that the cool north winds and the 
warm south winds that are relatively frequent especially at the period 
when the crop has the greatest need of water, have acted prejudicially on 
growth in the rows of beets arranged in this way compared with the 
effect of east and w^est winds. These influences of the position of the rows 
W’ere further accentuated by the shade which was also determined by the 
direction of the lines. 

Assuming that, under the given conditions, the quantity of water pre¬ 
sent determines the rate of production of organic matter it follows that the 


N 



S 


yield of the lines running east and west should be higher than that of the 
lines running north and south. The results obtained verified this suppo¬ 
sition. It is therefore bej^ond doubt that a change in the direction of the 
lines raay cause a diminution or an increase in the yield of organic matter, 
MAREiK who worked with much larger plots was also led to the same 
conclusion. 

To show the economic importance of these results the writer has calcu¬ 
lated the 3ields per acre under the different systems. 

The same variety of sugar beets sown in lines east and west—all other 
conditions remaining the same — gave a yield exceeding by 16 cwts per 
acre or about 7 per cent the yield obtained with lines running north and 
south. The difference in the yield of sugar exceeded cwts. per acre^ 
and in the yield of leaves exceeded 103 cwts. per acre or 71.5 per cent in 
favour of lines sowm east and west. ‘ 
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Estmating tlie value of i cwt, o£ beets at lod and i cwt. of fycsh lea¬ 
ves at 2d the value of the above increases is {i6 x lo) + (103 x 2) ~ 
£i los per acre. The profit is obtained without expense by the simple 
process of changing the direction of lines of seeding. 

It is therefore of great importance for the agriculturist to study the 
question of the direction of the lines of cultivation. The best arrangement 
should be determined tor each locality since local conditions such as 
proximity to mountains and large areas of water exert a considerable 
influence. 

506 - BiHerent Lines of Sugar Beet Grown for Seed in Bohemia, in 1914. — Zeitschnf^ 

fur Zmkerindustne in Bbhmen, Year XXXIX, Part 3, pp. 97-109 -f 11 tables. Prague, 

Deceanber 1914. 

■Under the auspices of the Sugar Industr^^ Union in Bohemia (" Verein 
der Zuckerindustrie mBohmen'"') trials udth different lines of sugar beets 
(for seed) were carried out in 1914 at five places in Bohemia with the 
following results : 


Mean yields of all varieties ai each experimental centre. 


- 

Centre 

Amount of sugar 

Prodiiction 

of T)eetroots 


per cent 

tOflS per acre 

. . . . 

19.17 

14-25 

Muucbenga&ts! ... 

19.80 

i 13-82 

Buzifi.. 

20.35 

j 14.82 

Libfioves. 

20.58 

j 13-83 

ZJonic... 

{ 

1 13-35 


Mean yields of each variety at all centres. 


Variety 

i 

of sugar! 

Production 

of beets 

Yield of sugar 


per cent 

, tons per acre 

lb per acre 

Sdixeiher .. 

20.13 

14-77 

68 16 

nabbetRge: and Giesecke. 

20.50 

14.20 

6513 

Dobtovic... 

20.81 

13-83 

6441 

Zapotil, ..' . ..j 

20.43 

14.02 

6414 

2>ippe . .... 

20.67 

U.79 

63 79 

Schliecfeaaanfl. 

19.S1 

14.33 

63 61 

Spesdi g-Zlemasm.. 

19.96 

14.13 

1 6516 

BttszcaE3®sM and I^^nsfci **Nortaal , * . 

20.T4 

13.57 

6j ao 

Busacz^ii^ and I^zyuski ** Westl. Type ” 

20.06 

:e 3.55 

6084"^ 
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507 — Vftiiations in tlw Sugar Content of Beets at tlie End of the Growing Season. 

— MtTNERATi, O., Mbz^kdrou, G., and Zappaaoii, T. V., in Le Sta::wm Spenmentali 
agrarte tiahane, Vol Part. 2, pp. 85-136 -f i Fig. Modena, 1915, 


The decrease in the sugar content of beets at the end of the growing 
season is of normal occurrence in Itah^ while it is exceptional in the 
best grovving districts of central Europe. Considering the importance of 
this fact and its relation to the problem of selection the witers 
undertook a detailed study of this question at the Sugar Beet Station 
at Rovigo. During 1911 periodic analysis was made of normal beets 
and of beets deprived of their leaves. The observations were continued 
until the end of autumn, the mean weight and sugar content being 
determined from the examination of a large number of separate roots. 
The season was characterised by rains airways followed b\ dry winds; 
the abundant rains came late when the temperature was too low to allow 
growth to start again. As a result the sugar content increased constantly 
with normal fluctuations from the end of July until mid-November, after 
which it gradually diminished towards the end of the autumn from 15.8 
per cent on November 9 to 14.2 per cent on the 26th and to I3*5per 
cent on December 12. There was no evident relation between tbe ratio 

weight of leaves sugar content of the roots, nor between the 

weight of roots ® ^ 


shape of the roots and their sugar content. The forked roots which are 
often considered to be of invariably low sugar content showed the 
same fluctuations as nornaal beets, and they were found to include 
some roots rich in sugar as well as others with low sugar content. 

Repeated removal of the leaves caused a distinct loss of sugar from 
the roots; even a single picking of the leaves caused a decided check in 
the accumulation of sugar. Removal of the leaves once or more times 
caused a decided increase in the percentage of reducing sugars, the 
amount in the normal roots on December 12 being o.io pet cent, 
whilst that of beets picked once was 0.26 per cent and of beets picked 
several times 0.50 per cent. At the same date the coefficient of purity 
of the beets picked several times was 71.1 whilst that of beets unpicked 
or picked once was 86.3. 


508 - The Absorption of Fertilising Snbstanees in the Different Growth Phases of 
the Sugar-beet,— Caukolaju, Filiepo, and Hassobrio, Giuseppe, in BoUetiim ddl*Asso^ 
ciazione Ttaliam della tndustria delh zucchero e ddl'alcool. Year No, ii, pp. 301-2x4. 
Bologna, February 1915. 

Analyses of sugar beets were made periodically throughout the growing 
season from the time when the plants were singled till the crop was 
mature. It was found that the absorption of fertilizing substances increased 
continuously throughout growth; nitrogen proved the most important 
constituent at the beginning, and potash at the end of the growing period^ 
wMle phosphoric pentoxide was almost equally necessary thxoughcmt tfee 
whole vegetative period- 
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509 - VariabiHty to the Nitn^en Consumed by the Descendants of a Single Sugar 
Beet Plant — Andeuk, E. and Usban J., in ZeUschrijt fur Zucherindusirie m 
Bohmen. Year XXXIX, Part. 6, pp. 335 - 240 . Pr^e, Mardi igrs, 

While stiiflyng the variability in the chemical composition of a first 
generation issued from a single sugar beet plant, the writers were able 
to collect sufficient material to investigate at the same time the nitrogen 
requirements of the different individuals. Though all the plants were 
the offspring of the same mother plant, the consumption of nitrogen dif¬ 
fered considerably from plant to plant and ranged between 0.75 and 4.76 
gtng The average consumption of nitrogen in the strain under investigat¬ 
ion was 1.98 gm. per plant with the following ratio of variabihty: 


(4.76 — 0.75) 100 


202.5 per cent 


of the average. The ^Titers were led to believe that the consumption 
of nitrogen in Fj is a character subject to fluctuating variability in 
obedience to Quetelkt-Gai,ton’s law. 

The quantities of sugar observed in the roots of the strain in question 
varied also. As a rule a higher sugar content corresponds to a lower ni¬ 
trogen consumption and vice versa. It appears thus that selection accord¬ 
ing to sugar content also eliminates individuals with a high consumption 
of nitrogen. 

510 - Experiments in the Germination of Coffee Carried out in Brazil — Navarro de 
Andrade, Eomtjndo, in 0 ’ Fazmddto, Year VIII, No. i, pp. 3-8. S. Paulo, January 1915. 

In 1914, the Secretary of Agriculture of the State of San Paulo, Brazil, 
decided to set apart a portion of the Forestry Garden at St. Paulo as an 
experiment field for growing coffee. The tests were to include various 
cultural details as well asthetestingof species and varieties and selection. 
The present report gives the results obtained from investigations on the 
germination of coffee. 

In order to study the effect of the time of sowing, seed was sown in 
irrigated seed-beds on the ist and 15th of every month from July to De¬ 
cember. The germination percentages were largest for the July sowings 
{98.2 for that of the ist and 90 for that of the 15th), they were also high for 
the August sowings (84.8 and84.2 respectively). They were on the con¬ 
trary very low in the case of the September sowings (37.6 and 59.6) 
increasing again in the October and December sowings. There was a great 
difference in the energy of germination between seeds sown in the June to 
September period and those sown in the October'to December period. 
While 60 days after sowing there were only 2 seedlings visible in the bed 
where 1000 seeds had been sown on June 10, the beds sown on October i 
and November i, each with 500 seeds, boasted respectively of 292 and 442 
seedlings after the same interval of time. The results of the comparative 
sowings of whole fruit, of seed without pulp and of deccrticated^ ^d, 
freed also from the parchment-like membrane) are shown in the adjoining 
table, from which it may be seen that the best sowng is that 
with whole fruits. 
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Germination of coffee seeds under different forms. 


Germination percentage 


Variety , 

Date 0 sowing 

Coffee fruit 
entire 

Coffee freed 

1 from pulp 

Decorticated 
coffee freed 
from pulp 



uniriigated 

1 unirrigated 

uiiimgated 

Br ziliau ...... 

June 10 

75.7 

j 81.6 

93 ‘O 

Sumatra. 

Jtdy I 

65.2 

i 52.4 

44-3 

Brazilian. 


44.1 

; 28.S 

15-4 

Maragogipe. 

') » 

60.3 

1 20.6 

; 35*2 

Bourbon . 

» 

76,7 

50.1 

1 19.5 

Stenophylla ........ 

» a 

3S.6 

43.S 

i 27.6 

Sumatra . 


1 

' irrigated 

1 80.6 

1 

Brasilian . 

Maragogipe . 

Bourbon . 

Stenophylla . 



72.8 

■ 83.7 

92.7 

1 ^ 7.5 

1 

i 

1 

! 

1 


Other experiments were made to test the effect of shade upon germina* 
tion. The entirely shaded seeds were sown in a dense wood that was 
impenetrable to the rays of the sun, those moderately shaded were sown on 
the edge of the wood, the others in full light. The results were as follows: 


Geminatioa percentage 
Sov?n Aug. I Sown Sep. i 


Seeds sown: 

in full sunlight ... 53.3 — 

in moderate shade .... 81.4 46.8 

in full shade.. 82.2 54.2 

In the sunny seed-beds, not only were the seedlings few in number, 
but most of them subsequently perished. 

511 ~ Coffee in the Philippines. — Coffee Trade journal , Vol XXVIII, No. 3, p. 228. 

New York, March 1915. 

The coffee crop of the Amburayan district, in the mountainous sec¬ 
tion of Ivuzon is becoming of greater importance each year. Already it 
is second in value and interest to rice. The insular Board of Agriculture is 
m akin g great efforts to expand the industry, and maintains 35 nurseries 
in the district with upwards of 20 000 trees, 3 to 6 months old. So far no 
trace of the leaf blight that has wrought such havoc with coffee in other 
parts of the islands, particularly in Batangas, has been noted in Anabumyan. 
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The trees bear a good crop in the second year in spite of the neglect of the 
agriculturists. 

The young trees in the possession of the Bureau of Agriculture will 
be distributed to the farmers of the district who will be instructed in cul¬ 
tural methods. In Ilocos Norte andllocos Sur, the Bureau of Public Works, 
cooperating with the Bureau of Agriculture, has planted large numbers 
of cofiee trees along the new public roads of the provinces. 

An effort is also being made in the lyanao district of Mindanao to re¬ 
vive the coffee industry. Coffee trees are being planted in great numbers 
ever3rwhere in the district; it is estimated that if the rate of planting of 
the last three months continues, the output of the district will be tripled 
within the next three years. 

512 - The Fermentation of Tea, Cacao, Coffee and Tobacco. —- Schulte im hofe, a., 

in Zeitschrift fiir UntersucMns der Xahrungs- und Gmnssmittel, Vol. 27, Parts 1-3, pp 209- 

225. Miinster, 1914. 

Studies on the fermentation of tea. — In a garden in the Boars (at the 
foot of the Himalaya), where the tea was made from shoots of which the 
first and second leaves had opened, the crop was divided into seven 
qualities and classed according to the yield and relative value of these 
seven qualities: 

Table I. 



Relative yield 

Relative market 

Name of the Quality 

of different 

price of different 


qualities 

qualities 

Broken Orange Pekoe. 

. . 7-5 

100 

Broken Pekoe . ... 

. . 22 

62.5 

Pekoe . 

' • 33 

47 

Pekoe Soticbong 

. . 16 

40.5 

Broken Tea. 

. . 12 

34.5 

Pekoe fannings. 

. . 8 

37.5 

Bust. 

. . 1.5 

25 


The question then arose as to the transformations taking place during 
the preparation of the tea leaves and to the factors which determine the 
value of the different qualities. The changes undergone by the astringent 
substances play an important part in determining the value of tea, and the 
tannins are present in all stages of development of the leaf and in all 
qufellities of tea, as shown by Table II. 


Table II. 


ffttteied Jeaw.. 

^ Tim after being rolled . 

,w ready for sale. . . 

Broleea Pekoe.. 

Pekoe .... . 

Pekoe Soucbong.. 

Soachong.. 


TaiiJWi content 
per cent 


Garden I 

Garden 

10.5 


16 

X 7 

7 


— 

13 

— 

12 

— 

11.5 


^ r’0.5 
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Shoots with I leaf. 12 

« » 2 » 8.5 

'• « 3 . 8 

» '* 4 10.5 

” 5 » . 5 

" -• mores . 3.5 


The tannin content is higher in the young leaves and in the best 
qualities of tea. Assuming that the quality of tea be connected with the 
amount of tannic substances it contains, then as the teas grown at the 
highest elevations are the most aromatic and stimulating, they should 
also contain the highest percentage of tannic substances. In order to 
test this matter, three varieties of buds were gathered in Ceylon at 
altitudes of 1500 and of 6500 feet and analysed for tannin (Table HI). 


Table III. — Tannin content. 


A.ltitude of garden 

I 300 feet. 

6 500 ». 


Manipur Singlo Hybrid 

indigenous indigenous (Assam x China) 


per cent 

7 

10 


per cent 

9«5 

12 


per cent 
9 


The tea coming from the higher altitude was richer in tannin. 

Table IV stows that during rolling, the acid content, as well as the 
soluble tannic substances increase, but that these latter decrease during 
the subsequent fermentation. 


Table IV. 






Acidity 

Tiannic content 





cc.* 

per cent 

Before rolling . 



... 095 

3.5 

Leaves rolled for 

20 

minutes. . 

. . . 1.80 

6.1 

» 

» » 

40 

3 ) ...... 

. . - 2.7a 

6.0 

)) 

» » 

I 

Hour . 

. . , 2.90 

5.2 

^ » 

» » 

3 

liours . 

. . . 2.40 

4-7 

j> 

» » 

3 

» . 

... 2.30 

4.0 



4 

» 

. . . 2.30 

3-5 


* cc. of N/i<, solution of soda to neutmlise acid in 1 gm. of leaves. 


By acidifying the leaves with sufficiently large quantities of lactic 
or acetic acid to prevent the development of bacteria for some hours, the 
change of the green colour of the leaves to a yellowish-red hue, although 
hindered, was not prevented. 

The transformation of the tannic substances during fermentation is 
therefore certainly not produced by bacteria, but is due to atmospheric 
oxygen with the help of enzymes. 

Fermentation of cacao. — The investigations were carried out in 
the Botanical Garden of Victoria, Kamerun. It was observed that in the 
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ordinary fermentation of cacao, an alcoh{'>lic fermentation first takes 
place, followed on the 2nd or 3rd day by an acetic fermentation; 
the tannic substances of the cacao seeds are decomposed by atmospheric 
oxygen which causes changes in the colour and taste. 

When the cacao fruits are gatheied, the seeds are removed and allowed 
to ferment, stirring them for from 2 to 10 days. The pulp coveting them 
undergoes alcoholic fermentation, becoming soft and developing a tempe- 
rature of 40 to 5o<^ C., which kills the seeds. At this point a little of the 
liquid formed during the fermentation enters the seeds, making them soft 
and b}' means of the acid it contains, rendering them more capable of re¬ 
sisting the action of bacteria and moulds during the succeeding drying 
period. While the latter progresses, and the water evaporates, the atmo¬ 
spheric oxygen penetrates into the seeds and, with the help of enzymes, oxy- 
dises the astringent substances Moderate heat promotes oxidation which, 
on the other hand, does not take place in seeds heated to 80-90° C. 

The amount of tannic substances contained in cacao seeds varied 
from 4.64 per cent in a sample treated in the ordinary manner to 
3.1 per cent when the seeds were not allowed to cool during the night. It 
was still less, 2.44 per cent, when the seeds were not permitted to cool du¬ 
ring the night and were damped in the motning; and least of all, 1,4 per 
cent, when the seeds put to ferment in a vessel containing oxygen. The 
market value of the seeds varies inversely with the amount of tannic 
substances they contain. In cotntnercial samples the percentages of the 
latter were: Puerto Cabello i; Arriba 1.98; Java 2.38; Maracaibo 2.62. 

When the seeds contain ovet 20 per cent of moisture, but^’^ric ferment¬ 
ation often occurs and the seeds also become mouldy. Oxidation takes place 
more rapidly at temperatures from 50° to 60° C. than at about 50° C. At 
the latter temperature, however, the colour is more stable. If the oxid¬ 
ation is allowed to proceed too far, the cacao loses its aroma. The best 
temperature for fermentation is from 35° to 40° C. 

In two series of experiments, cacao seeds were moistened till their 
water content amounted to 18 per cent and then left to ferment for differ¬ 
ent periods of time and at different temperatures. In a Kamerun cacao, 
which before fermentation contained 3.64 per cent of tannic subsances, 
the amount of the latter sank to 3.58 per cent after 23 hours' fermen¬ 
tation at 46° C. and to 2,78 per cent after 56 hours at 42° C. A St. Thomas 
cacao gave under similar conditions 2.78, 2.68, 2.36 per cent respectively. 

In order to prepare a more delicate product from strong cacaos (such 
as all those of West Africa) it is necessary to encourage oxidation, by 
slackening or interrupting the drying process when the moisture in the 
seeds is reduced to 20 per cent, maintainig at the ^ime time the high 
temperature. When the drying is effected in the sun, this is done by 
placing the seeds in thick layers. In artificial drying, the seeds are col¬ 
lected in great heaps in the drums of the desiccators, the process being 
carried out in a warm atmosphere. The drying is only complete when the 
^eds have acquired the desired hrown colour. 

FsrmniaUm caffee. — The experiments were carried out at St: Tho- 
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mas, the writer removed the greater part of the palp fromt he coffee beans and 
subjected the latter to alcoholic-acetic fermentation that raised the temper¬ 
ature to 45*^ C. Then he exposed them to the action of atmospheric oxy¬ 
gen, and iinally thoroughly dried them. While the seeds that had also under¬ 
gone acetic fermentation assumed a yellowish white colour and on roasting 
gave a beverage without aroma, those that had onl> undergone alcoholic 
fermentation remained a beautiful green and made aromatic coffee. In 
the case of colfee, fermentation besides killing the seeds, has the object 
of softening that portion of the pulp which stiH remains adhering to them 
after the greater part has been removed, and thus facilitating the washing 
and drying. Fermentation should, however, not be carried too far, for 
the acids have an injurious effect. 

Fermentation of tobacco. — This process is of the same type as the three 
others described above, as is certainly proved by the alterations of colour 
it produces in the leaves. It has been demonstrated that during such 
fermentation, there is a decrease in the amount of tannic substances; it 
is to be supposed that in the longer fermentation processes, used in the 
case of the finer tobaccos, the nitrogenous compounds are also attacked. 
The latter have a great influence on the quality of the tobacco and 
by the prolonged action of the acids in tobacco fermentation, an appre¬ 
ciable part of the nitrogenous compounds would be transformed into 
amido-derivatives and the latter would be eventually converted into am¬ 
monia, nitric acid and organic acids by the agency of micro-organismo, 

513 - Saffron Production and Trade in Spain. ~ zamaSjIveakdei,, in la informaewn A<ri' 

colcti Year V, No. 95, pp. 65-68. Madrid, March i, 1915. 

The cultivation of saffron is of special importance in Spain, particu¬ 
larly in Mancha, Aragon and Valencia. The average annual production is, 
according to the data furnished b^ the Alinistr}^ of Agriculture, of the value 
of £514 140. 

The area under saffron is 29 510 acres and is situated in the following 
provinces which are emunerated in their order of importance. Teruel, 
Ciudad Real, Cuenca, Toledo, Albacete, Valencia, Guadalajara and !Murcia. 
The total annual production aroounts to 311 300 lbs. per annum and the 
average price is 30s 4 y^d per lb. Taking into account the value of the 
secondary products represented by the leaves and bulbs, the total value 
of the crep is £576430. The greater part of the product is exported and 
during the last three years the average value of the saffron exported was 
£385 600. The product is classified in 6 qualities according to the length 
and tenacity of the stigma; 

Ire ngth of: 



Filament 

Stigma 

Very choice. 

. . , 24 mm. 

30 mm. 

Choice.. 

23 » 

30 » 

Superior. 

23 » 

26 » 

Medium ......... 

. . 21 » 

25 » 

Current. 

* « 

20 » 

Inferior or **fioyu” . . . 

. . 

less than 20 » 
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The various qualities differ much in price, the average price, however, 
being that given above. 

514 - The Chilacayote of Mexico, in Bolam dc Fonmvlo, Year IV, No. .1, pp. 274'27S. 

San Jose, Costa Rica, 1914. 

The “ Chilacayote” is a perennial climbing Cucurbitacea with black 
seeds, and is native of Mexico. It grows luxuriantly, producing a large 
quantity of edible fruits W'hich are excellent, even when green, and become 
completeh’^ sweet on reaching maturity. 

Two varieties of the plant are known, one with a white and another 
with a green fruit. The ” Chilacayote ” is very adapted for covering 
pergolas, or growing on trellises and espaliers; it is ornamental owing to 
the size and colour of its flowers. In order, however, to increase its fruit 
production, it should be allowed to creep along the ground and some of the 
shoots should be covered with soil. 

This Cucurbitacea, although almost unknown to the horticulturists of 
the other parts of the world, deserves to be more widely cultivated on 
account of its excellent qualities. 

Prof. Mario Calvino, states that the Chilacayote, also ' called 
‘‘Tzilacayotli” (sounding gourd) by the natives, is of Mexican origin and 
that there is undoubted proof of its existence in the country before the 
European conquest. He identifies it Wxila C^'Cmhiia ficifolia Bouche 
(Syn, C. melanospmiki, Braun) which is considered to be indigenous to East¬ 
ern Asia and sometimes called the Siam' melon. 

515 - A New Method of Obtaining Grafted Peach Trees. — manaresi, Angedo, in 

Lc Stazioni Spmmeniali Apam Itahane, Vol. XUVIII, Part, i, pp. 57-60. Modena, 1915. 

A new method of grafting peach trees w as tried in 1913 on a few 
dozen trees and applied with good results in 1914 to about 1500. It 
consists in using as stocks the small wild trees a few months after sowing, 
when the buds are not dormant, but in the course of opening. It is facili¬ 
tated by the habit peculiar to peach buds of growing a short time after 
their formation and giving rise to an early well-formed branch. Some 
da}S after grafting, the superior portion of the stem is cutoff and the 
graft develops a few weeks later. 

Over 90 per cent of the grafts were successful and the shoots attained 
a satisfactory degree of development, having an average length of 12 to 
16 inches and being completely Ugnified. Success depends not only upon 
the humidity aud feriility of the soil, but also on the season. On the 
farm where the 1500 grafted peach trees were reared, the soil, in addition 
to being excellent, is capable of irrigation, but the weather during the sum¬ 
mer and autumn was unfavourable, thus it is probable that even more 
satisfactory results could be obtained under better conditions. 

The writer attributes great practical importance to this new method 
of grafting, since it permits grafted plants to be obtained ready for trans¬ 
planting a few months after sowing, and because seedling grafting, L e. 
grafting seedlings only a few days old, cannot be easily practised on a large 
scale. 
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The method adopted by hiia had never before been practised either 
in Italy or abroad. The onl> attempt which may be compared with it 
is that of Burbank who, being obliged to furnish many thousands of plum 
trees within a few months, obtained them by grafting buds in full activity 
to almond trees some weeks old. 

516 - Observations Made on Hybrid Direct Bearers at the Montpellier National School 
of Agriculture, France — verge, Gabriel, in Annales de VEcole nationale Agriculture 
de Montpellier, New Series, Vol, XIV, Parts I and II, pp. 25-168 -f 13 Figs. Mont¬ 
pellier 1914. 

The advantage of direct bearers consists in their resistance to oidium 
and mildew (peronospora) whence they require no treatment with sulph¬ 
ate of copper and little sulphuring and ydeld a certain crop. They are 
thus expecially useful in countries where the climate is damp and in dis¬ 
tricts where the vine is of secondary importance, only being grown for the 
purpose of producing wine for local consumption. 

Direct bearers have been studied at the Montpellier School for the 
last 15 years. The Vine-Growing Research Station of the School has in its 
experiment ground a collection of 400 hybrid direct bearers planted in deep 
calcareous clay soil with from 5 to 32 per cent of easily assimilated carbo¬ 
nate of lime. Every variety is represented by both ungrafted vines and 
those grafted on Rupestris du Lot. The vines are pruned in three different 
ways; half of them are sprayed with copper salts and the other half is not. 
It is thus possible to compare the varieties with each other and with 
controls from the standpoints of their vigour, adaptibility, priming, iquality 
of their products and resistance to phylloxera and to fungus diseases. 

Wine is prepared from every vine (without using special perfected me¬ 
thods) and it is analysed. The vines here described consist of 25 of the Vi- 
nifera-Rupestris group ; 31 of the Rupestris-Lincecumii-Vinifera group ; 
I Riparia-Labrusca - Vinifera {%, e. 4337 Castel); i Rupestris-Cinerea-Vini- 
fera (L e. 51-20 Mal^gue) ; i Labrusca-Riparia-Vinifera-Rupestris 
(L e, 3431 Castel) ; 1 Labrusca-VintEera-Aestivalis-Rupestris-Lincecumii 
{i. e. 157 Gaillard); i Rupestris-Lincecumii-Aestivalis-Cinerea-Vinifera- 
Labrusca-Riparia (i. e. 2660 Seibel). 

Phylloxera resistance. — Amongst the vines studied, the number of 
those resistant to phylloxera is very limited. In the Vinifera-Rupestris 
group there is only one, that does not require to be grafted, namely Couderc 
126-21 (hybrid of 603 Couderc X Camay noir ; 603 Couderc is in its turn 
a Vinifera (Var. Bourrisqou) x Rupestris). In the same group 132-11 Cou¬ 
derc, 74-17 Couderc and 202-137 Couderc Vinifera blood) have a partial 
resistance to phylloxera, but this tends to disappear a certain number of 
years after planting. No. 132-11 seemed for 12 years capable of living on its 
own roots, but during the last 3 years it has begun to decline. 

Also in the Rupestris-Lincecumii-Vinifera group, very few vines can 
do without grafting; nevertheless no Smbel (obtained from the $&eds of 
a hybrid of Rupestris-Lincecumii 70 Jager) has hitherto preserved. its 
roots almost miinjured. Very often the hybrids that are resistant to phyl¬ 
loxera and to fungus disease are of little cultural value ; as 
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71 Seibel, a hybrid of (lyincectimii x Rupestris), X (Aramon-Rupestris 
Gauzin) and 36 Seibel, a hybrid of (Rupestris-Iyincetuinii 70 Jager) X (Ara- 
mou-Rupestris-Ganzin No. i). 

There seems to exist some antagonism between the two characters 
phylloxera resistance and production, since the one increases to the de¬ 
triment of the other. Thus in the case of hybrid direct beareis also, it is 
necessary to have recourse to grafting. This, however, is no hindrance, 
for grafting has many advantages in itself. The hybrids based on V. Lin- 
cecumii constitute the most interesting group on account of their 

productivity and vigour, cannot stand calcareous soils, hence it is necessary 
to graft them upon stocks that are lime resistant. After some years of 
grafting, some of them succumb to a disease called thyllosis; after a time of 
drought the leaves suddenly^’ become withered and fall, the shoots appear 
swollen and congested. Microscopic examination reveals the presence 
of no parasite, but shows, on the other hand, that the canals of the 
scion are obstructed by hypertrophied cells. The hybrids of Lincecumii 
blood are especially attacked hj this disease and when grafted on Ru- 
pestris. According to, Mr Vtn Tajby, the stocks most suitable for direct 
bearers are the Rupestris-Vinifera and, in general, those of Vinifera blood, 
but Rupestris, 3309, and-the Riparia vines are ill-adapted (too weak). 

Resistance to jimgus diseases.—hs a rtile, the hybrids in which Vinifera 
blood predominates (belonging for the greater part to the Vinifera-Rupes- 
tris group) have little resistance to mildew; such are 760, Seibel which is 
’/g of Vinifera blood, 71-7 Mal^ue and 202-137 Couderc, which are ®/4 
of Vinifera blood; 74-17 Couderc and 133-11 Couderc which, however, 
are ei^cellent in other respects. Among the hybrids into which the Vinifera 
element enters in lower proportions (34^^ most) there are varieties that are 
clearly superior to the preceding. The writer is of opinion that the choice 
should be made between the Rupestris-Tincecumii-Vinifera hybrids; 
these possess the advantage of being productive, of yielding grapes of good 
quality and at the same time are very hardy. In the following list they are 
arranged in order of merit. 




Composition of the hybrid 


7X20 Couderc 
2660 Seibel 
1000 Seibel 
110 Seibel 
1077 Seibel 
1070 Seibel 
,2578 Seibel 

2029 Seibel 
63 Sdbel 
600 Seibel 
753 Seibel 


Rupestris - nincectirnii X Vinifera. 

[(Rtip^tris - ninoecumii 70 Jager) X Herbemoat] X (I^abrusca - Riparia) 
Rupestris - niacecnmii 70 Jager X Vinifera *. 

Rupestris - Uiacecumii 70 Jager X Vinifera. 

Rupestris - Uiacecinnii^ 70 Jager X Aramon. 

Rupestris - Ubicecinnii 70 J%er X Aramon. 

209 Seibel X Aramon X Rupestris Ganzin No. i. — 209 is (RupestriS- 
nincectmm) X Vinifera. ' 

Rupestris - Xincecumii 70 JSger X Aramon. 

(Rupestris - X,incecumH) X Axamon - Ganzin No. i. , . 

209 Selb^ X Aramion - Rupestris No. x . 

^bel No. 3S X (Ammon -Oanzin No. i). — Seibel No. 38 is a najtnral 
bybrid of Ri^>estris - I^incepumai 70 Jager. 


* Rrob^^ composition. 
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Wine. 



Vme 



1 

Desirees 
of alcohol 

Degrees 
of aaditj 

Colour and character 






per cent 

per 1000 


202-137 

Couderc 




15.8 

8,8 

brilliant red; for blending. 

12-916 Castel . 




10 2 

5*1 

brilliant red; suitable for direct con- 







sumption. 

22G-5S 

Couderc 




13.2 

6.6 

herb-like flavour; for blending. 

199-88 

Couderc 




10 

5 o 

good wine, keeping weU. 

2-509 Seibel . 




15 

7.7 

fine colour; for direct consumption. 

12-827 Castel . 




II 

6.4 

bright red; good wine 

71-7 

Maldgue 




10.2 

5-7 

fine colour; good wine for general 








use 

89-23 

Couderc 




9.6 

5-7 

good wine; for direct consumption. 

18-311 

Castel . 




II 

6 

for direct consumption. 

241-125 

Couderc. 




10 

5.8 

n a 

136-4 

Couderc 



1 

9.8 

8.9 

1 for blending. 

12-412 Castel . 



* 1 

1 

5 

for direct consumption. 

60 

Seibel . 



. 

II -5 

5 

1 

brillant red much improved by age ng. 

1070 

Seibel . 




11.6 

6.3 

1 for blending. 

2010 

Seibel . 




15.2 

1 6 

for direct consumption. 

36 

Seibel . 



*1 

10 

t 7 

highly coloured, for blending. 

7120 

Couderc 




10.1-10.6 

( 4 - 9 “ 5*4 

good wine for direct consumption. 

63 

Seibel . 



.1^ 

9.6 

1 5.6 

1 

1000 

Seibel . 




II 


suitable for ageing. 

1077 

Seibel 




1 15-3 

1 6.3 

' deep colour; for blending. 

no 

Seibel . 




12 

1 6.25 

i 

2007 

Seibel . 




13 

f 

excellent table wine when kept. 

600 

Seibel . 



1 

14 

5.1 

[ 

4337 

Castel . 




9.2 

1 7-7 

good wine lor direct consumption. 


Prodiictio/v, ripening. —Their fertility is equal to that of many of the 
old varieties cultivated for making the common type of wines. The fol¬ 
lowing classification is in decreasing order of merit. 


7120 Couderc 
2007 Seibel 
12827 Castel 
181 Seibel 


87 Seibel 
2578 Seibel 
78 Seibel 
2660 Seibel 


2010 Seibel 
aoa-137 Couderc 
71-7 Mal^gue 
1025 Seibel 


In decreasing order of earliness the hybrids may be cla^ifie 4 
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136-21 

Couderc (produces little) 

1000 

Seibel 

341-125 

Condcrc 

1070 

Seibel 

373-60 

Conderc 

I 

Seibel 

1077 

Seibel 

63 

Couderc 

157 

Gaillard 

2010 

Seibel 

60 

Seibel 




The table on the preceding page contains a summary of analytic data 
relating to some wines made from hybrid direct bearers. 

BIBLIOGRAPHICAL NOTICE. 

517 - Eecobttr,E. PotnoM nomelle avec clef dichotomique, description, propnctes et usages des 
pnncipales varietis de pommes d cidre reconnues les meilleiives et culHvees generalement 
en Normandie, Bretagne, et Picardie. — Bois-Colombes, Paris, Impriinerie Moderne, 1914 
(r vol. in-16, pp. IX -f 42 -f- 233). 

In writing this work the author had two objects in view; a) the 
classification of a certain number of the cider apples belonging to the three 
large cider making provinces of France, and 6) the demonstration of the 
practical means of (hstinguishing and recognising them. To the perfecting 
of this method he devoted 10 years. 

The work consists of four parts : 

I. — The classification of Cider Fruit (drawn up according to the 
classification adopted by Mr. A. TRtrEEEB in his work ((T Art de reconmttre 
les fruits de pressoir »). 

II. — Dichotomous key. 

III. — Monographic descriptive schedules, 

IV. — Choice of varieties. 

In the writer's classification the form determines the laige divisions, the 
colouring, the striping and the flavour divide these into sections ; then the 
individual characters of the two cavities, the eye and the stalk-end serve 
to distinguish the varieties in the sections from one another. 

Fart II explains the working of the dichotomous key; the latter con¬ 
tains only 213 varieties (it is reckoned that there exist, at least, 80 000 to 
100 000 varieties of applesin the whole area of the cider-making departments 
of France). 

Part III contains the monographic descriptive schedules arranged in 
alphabetical order. Each description also gives the analyses of the apples. 

The work concludes with an alphabetical table giving below the pro¬ 
per name of the variety, the different synonyms by which it is known. 

51 s - Speetrophotometric Research in Forests.--HBRiciiANK, in 

der Scfmeizerischen CentrshnstaM fUr d^s fdrtsUcfti Vmuchmesen, Vol. IX, Part I, pp. 1-94 
-f 3 tabfes. Ziiiich, 1914. 

One of the most important and difficult problems of the forester is 
the management of the density of the forest so as to obtain the regenera¬ 
tion of certain species of tre^s or of a certain proportion of the mixed un¬ 
dergrowth, wherever thinning has taken place. 

The increase of the undergrowth is intimately connected with the con¬ 
ditions of li^t under the foliage of the high forest, whence the importance 
Solving the following problems: , 
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1. To what extent is sunlight retained by the branches with or with¬ 
out leaves or by the whole forest stand of the various species of trees ? 

2. What parts of the spectrum go to form the light under the crow’ns 
of trees as compared with sunlight in the open ? 

3. What influence has the quality' and the quantity' of light on the oc¬ 
currence and development of the flora which covers the soil, especially' 
in the case of spontaneous regeneration ? 

The writer treats exhaustively^ the first two questions. He summarises 
the most important works on the subject and show's, by' means of nu¬ 
merous tables, diagrams and photographs, the results of his own experiments, 
for which he used a spectrophotometer expressly devised for these resear¬ 
ches by Prof. Schweitzer. 

The more important results and conclusions are summarised below: 

1. The light of the sun, even with apparently identical sky conditions, 
is subject to great variations, independently of the position of the sun. 
Therefore measurements must be made only during cloudless days or with 
a uniformly clouded sky, and the intensity of light under the tree crowms 
must be compared with the intensity^ of light in the open, measured as far 
as possible at the same time. It is advisable to take a photometric obser¬ 
vation in the open before and after every reading under the trees. In order 
to carry out determinations in the interior of high forests on cloudy days, 
the observations must be made simultaneously with two instruments, 
one in the forest and the other in the open. 

2. The green leaves of broad leaved plants absorb the rays from the 
various parts of the spectrum in very different proportions. Under diffuse 
light the maximum penetration occurs with the yellowy-green part of the 
spectrum for wave lengths included between X = 520 and X — 590 p.; 
the maximum absorption occurs in the indigo and violet part for wave¬ 
lengths below 4 ys [i- “^be quantity of light absorbed by^ different leaves of 
the same tree also varies. The leaves exposed to the sun are, in general, 
less transparent than those in the shade, the transparency^ being princi¬ 
pally due to the permeability to light of the leaf ribs. The groups of cells 
containing chlorophyll are almost impervious to chemically active rays. 

3. Sunlight in passing through the fronds of broad les^ved trees is weak¬ 
ened to such an extent that it retains only a small percentage of its lumi¬ 
nosity. This reduction is less for yellow and green than for the other parts 
of the spectrum. The difference between the light that passes through the 
crowns of isolated trees and that which passes through a forest of the same 
species, as well as the difference between the light that penetrates into fo¬ 
rests of different kinds of trees lies only in the quantity of unmodified 
sunlight which passes through the gaps in the crowns. 

4. The quantity of light that penetrates vertically through the foliage 
of white spruce or of Norway sptuce amounts usuafly only to a fraction 
of X per cent. In passing through forests of these trees sunlight is usually 
weakened equally in all parts of the spectrum without undergoing any 
considerable modification wrih regard to the elementary colours wMch 
make up the spectrum. 
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5, The great decrease of intensity undergone by sunlight in passing 
through the crowns of trees is explained by the impermeability and 
the large surface of the leaves. The area covered by the leaves of a very 
thin beech wood a hundred 3^ears old would be twice or three times that 
of the soil on which the wood stands; in a very dense white spruce wood 
55 years old the total area of the needles would be more than ten times the 
area of the ground covered by the wood. 

6. The present investigations show that in accurate photometric re¬ 
search on broad-leaved forests the different elementary colours of the spec¬ 
trum must be measured separately. In conifer woods this is not necessary 
and much simpler photometers, measuring only compound light, may be 
used. Ordinary photometric methods based on the colouring of sensitized 
paper are not advisable. 

519 - The Age of Trees and the Treatment of Forests. — Biolley, h., in journal Forestur 

Suisse^ Year 66, No. 1-2, pp. 1-16. Beme, January-Febraary 1915. 

The fact that ^'the age of woods cannot be used as a basis for the man¬ 
agement of mixed high forests involves consequences which will compel 
foresters sooner or later to consider radical changes in rotations and to 
abandon the arbitrary methods based on the age of the trees in favour of 
experimental methods based on growth and on increment. From the point 
of view of forest management, the chief object of which is production, it 
is not important to considei the time supposed to be necessary for the growth 
of saleable trees since this is not inconsistent with the establishment and 
maintenance of bad conditions for growth, but rather to consider the esta¬ 
blishment and maintenance of the conditions most favourable to the deve¬ 
lopment of the trees. 

The writer has collected since 1888 considerable material concerning 
the communal forests of Couvet (Canton of Neuchdtel, Switzerland). 
It includes five periodical inventories carried out every six years and au 
exact list of aU the woods exploited either by means of four ordinary cuttings 
or extraordinary and accidental fellings. The in\ entories were made in a me¬ 
thodical manner and on a uniform plan, and the yield of the woods was 
carefully controlled and calculated in exactly same manner as the 
inventories. With this material at his disposal the writer was able to follow 
the development of trees of different sizes during four periods of 6 .years. 
Amongst thevarioits divisions and subdivisions forming series I of the 
forest management of the Commune of Couvet, he chose 6 plots forming a 
succession of different stands, beginning with the simple high forest in a 
still slightly advanced stage of transformation into a mixed high forest 
and ending with a very advanced stand. These plots are arranged in the 
following table from left to right according to their degree of development 
towards the mixed high forest. The figures indicate the time which 
elapses while one group of trees increases to the size of the group im¬ 
mediately above it. 
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Q 
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years ' 

years ■ 

years i 

5-ears 

yosLiS 

1 

Passage from no to 115 mean durationj 

1 

6 ; 

! 

1 

—- i 

_ 

— 

— 


» 

93 to 110 

» 

» ! 

8 ; 


7 i 

— 1 

— 

6 

« 


90 to 95 

» 

'' 

12 , 

8 i 

S 

__ : 

— 

8 

» 

» 

85 to 

90 

)> 

1 

« i 

t 5 ! 

— 

12 

— , 

— 

6 


» 

80 to 

85 

» 

» ' 

1 

15 

14 

12 

24 , 

12 

7 


» 

75 to 

80 

)} 

)) 1 

It> 

14 

i 

18 

; 16 

’ 8 


» 

70 to 

75 

» 

,, 1 

17 

1 '4 

1 ^5 

12 

: II 



» 

65 to 

70 

» 

); j 

1 

17 



10 

1 12 

i 


)) 

60 to 

65 

» 

” 1 

i 19 

i 17 

: 14 

10 

! 12 

1 

10 

' 

t) 

55 to 

60 

t) 

»» ! 

20 

18 

17 

12 

1 13 

j 10 


- 

50 to 

55 

» 

)) 

! 21 * 

1 

19 

19 

12 

i '5 

, 12 



45 to 

50 


'1 

1 22 ! 

1 21 

21 

12 

16 

1 12 



40 to 

45 

)) 

» 

24 

23 

22 

16 

iS 

i 


») 

35 to 

40 

» 

» 

24 

23 

24 

IS 

17 

1 ^5 
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35 

» 

» i 

nume¬ 

rous 

24 

24 

22 

18 

! 18 

I 



25 to 

30 

» 

» 

statioa- 

amae- 

rous 

24 

22 

19 

1 



20 to 

25 

» 

» 

statioa- 

ary 

station¬ 

ary 

24 

24 

24 

! ' 

1 24 

1 


The first generalisation from this table is applicable to ah these stands, 
viz. tbe increase in size becomes progressively more rapid in proportion as 
the trees pass from the lower to the higher categories. The table also shows 
that the stationary trees which are frequent in the slightly developed stands 
become gradually more rare as the woods advance in evolution, and th^t 
the general movement is slower in w^^ds less advanced, thus showing that 
the conditions in the more advanced woods are more favourable to growth. 
In the most advanced woods the progress is almost twice as rapid as in 
the others. 

The writer's final conclusions are as follows : 

I. The increase in size of trees does not depend upon their age, but on 
tbe general conditions which are prepared for them in the wood since it 
varies considerably in stands under the same external vegetative condi¬ 
tions. In these particular cases the progress of the wood is onl^ affected 
' by the di'fierences in their constitution. It is not the result of iage, but otjly 
" of treatment. Age and consequently the rotation, which do not count at 
Corivet, thus appear to be superfluous notions without real Utility in the 
management of woods. 
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2* Xbe attempt to organise the forest and to treat it on the data of the 
mean duration of the transitions from one category to an other is faulty in 
principle, because there is no average resultant applicable to all stages. 

3. If the treatment is objective and guided by the constant study of 
growth it enables the principal effort of vegetation to be concentrated on 
the largest and best trees. This pssibility is more complete in proportion 
to the completeness of the solidarity which unites the different membeis 
of the wood, the whole of which constitutes the environment. This study 
enables to be determined the excessive stay of certain trees at certain stages 
and the short period treatment enables the application of a remedy by the 
suppression of retarded trees or trees supeifluous or injurious to the general 
progress of the forest or b}’ individual treatment. 

i. The data ot the current growth, obtained from frequent methodical 
inventories is necessary and sufficient as a rational basis for the treatment 
of high forest. 

520 - The Density of Wood Substance and Porosity of Wood. — Dunlap, e , (Forest 

Assistant, Forest Products laboratory, U. S. Forest Service) in Journal of AgncuUurat 

Reseatch, Vol. II, No. 6, pp. 423-428. Washington, D. C., September 1914 

The determination of the density of the ligno-cellulose which constitutes 
the walls of the cells of which wood is composed is useful as a basis for cal¬ 
culating the porosity of wood. The porosity is an important item in the 
study of the heat conductmty and the preservation of wood by the in¬ 
jection Df antiseptics. 

The method followed in these experiments was to boil the samples 
in water until sufficient air was expelled to make them sink. Cross sec¬ 
tions were then made with the microtome and boiled in a solution of cplcium 
nitrate until the air was completely expelled. These sections were then 
transferred to a cold solution of the same salt and the density of solution 
was adjusted until the sections hung suspended. The density of this solution 
was then determined and the density of the wood obtained. {Specimens of 
the Mowing woods were used: Finns paliistris Mill., Pseudotsuga taxifolk 
Tam. Britt., Taxus brevifoHa Nutt., Hicoria alba L. Britt, Fagus airopu- 
nitea Marsh. Tudw., Qmnus rubra T., Acer sacdlimm Marsh. The densi¬ 
ties of all these timbers only varied between 1.4990 and 1*5525. The den¬ 
sity of the Ugnocellulose 01 wood substance in the difierent species of trees 
may for practical purposes be considered as uniform with a value of 1.54.. 
Since most commercial woods have a density between 0.3 and 0.6 it is ap¬ 
parent that the unoccupied space in a block of wood may be from four to 
two fifths of its yolume. 

LIVE STOCK AND BREEDING. 

hygiene 521 ~ Ihe Demon&teatto ^ Antex Baeillj in the Mam>w of Bonos.- geabert, 

K , in Ze%ischnfi fw InfeaiomftfanhMan, psraniSfe Kfanhhetim und tdntene der 

Here, Vol 16, Part 5^ pp. 324-336. BerHu, March 25,1915, 

The writer has tried to ascertain by means of experiment how long 
the anthrax bacilli present in the marrow of the bone'? of anthrax-infected 
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carcasses can withstand destiuction moulds, a- this qiifc':>tion is one of 
great importance for the bacteriological coiiiirmalion of che diagnosis of 
anthrax. For this purpose, he carefully examined the bonCvS of 52 axiimals 
w'hich had died of this disease — 42 head of cattle and 10 sheep. The bones 
were kept for some time, part of them exposed to the air in a room, and 
another part in a box filled with earth. For investigate>11, the marrow 
cavity of the shin bone was opened by a transverse cut with a saw. A 
fragment of marrow about the size of a pea was removed and mixed in a 
test-tube with liquid agar and from this two dilutions \vere made. 

A culture of the anthiax organisms from the marrow' w'as obtained 
in one case even 6 weeks aftei the death of the animal, and in two othei 
cases after 4 w^eeks. In general, for a fortnight or three weeks after the 
death of the animal, it is still possible during the cooler season of the 3 ear 
to rear large colonies of anthrax, mo.stly in almost pure cultures from 
the marrow of bones. After 3 weeks, numerous failures alread\' occur, and 
when more than 3 weeks have elapsed from the death of the animal, 
success is doubtful. It has been proved by culture experiments, that in 
th. warm season, anthrax spores from bone marrow maT'fail to germinate 
even after a fortnight. 

Inoculation experiments have i>roved less trustworthy than culture 
cx])eiiments. In a great number of cases in which the number of spores in 
the marrow was but small, there was absolutely no result. 

All things considered, the writer concludes that the method of examin¬ 
ing bone-marrow for the bacteriological confirmation of anthrax diagno¬ 
sis is a sure means of determining the presence of the microorganisms 
which give rise to this disease. 

522 - The Duration of the Immunity Produced by Vaccination against Kinderpest. — 

PiOT (Bey), J. B., in Bullehn dc VUmmv des As^nculfcurs d'Eiypte, Year 13, N® iio, 
pp 2-4. Cairo, January-February-March 1916. 

Several experiments have beetx undertaken in Egypt by the State 
Domains and by the Government Veterinary Department on the protect¬ 
ive immunisation of cattle against rinderpest by the simitltaneous use of 
serum and virtalent blood. It is certain that vaccination confers active im¬ 
munity, but sometimes, complications with bovine malaria supervene. 
I'he losses from this cause however are nil or reduced to a minimum when 
the animals vaccinated remain under veterinary superintendence and are 
allowed a period of 15 days rest after the operation. In the writer's experi¬ 
ments whenever malaria supervened, the treatment by double injection 
with adrenalin was always successful provided the treatment was applied 
immediately on the appearance of haematiuia or from the time of the 
first noticeable rise of temperature at the end of the second weak after v^- 
cination. 

In order to settle the question of the duration of the immunity obtain¬ 
ed with animal vaccine by the simultaneous method, other experimenjbs 
were carried out with State cattle in cooperation with the official,vqtefir 
nary Department. Hundreds of animals were vaccinated at 
days, I year, 15 months, 18 months. 2 years, 2% years ago ^ 
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virulent blood varying from 2 to lo cc. None t)f these animals have vShown 
the least local or general reaction to the bovine pest. Iwcnty vaccinated cat¬ 
tle were freely exposed during several weeks to infection from diseased 
cattle in a village where numerous cattle had died of the disease, without 
ail} of the vaccinated animals becoming infected. There is therefore no 
doubt the vaccination confers immunity for at least 2 years, ihe expe¬ 
riments on the duration of immunity will be continued in the future. 

523 - Changes in the Weight of Calves, Lambs, Kids and Pigs shortly after 
Birth. — Richter, J. and Br.\uer, A., in Jahrbuch jur wissenschaftliche mid prak~ 
hseke Tterzucht, Year 9, pp. 91-129. Hanover 1914, 

While in human medical science it has long been observed that new¬ 
born infants lose weight during the first days of their independent existence, 
the investigations as to the behaviour of newly born domestic mammaLs 
in this respect have hitherto been very few. At the Institute for Stock- 
breeding (Institut fiirTierzucht und Geburtskunde) attached to the Vete¬ 
rinary College at Dresden, the writers have made systematic investigations 
on this subject in the case of calves, lambs, kids and pigs. 

Their investigations were extended to 25 calves, 22 small niminants 
(12 lambs and 10 kids) and 36 sucking-pigs. Of the calves, 4 uere cross¬ 
bred animals, while the rest belonged to the Black-spotted Lowland breed; 
8 of the sheep belonged to the East Frisian milk-breed, and 4 were Hamp¬ 
shire Downs. The kids w^ere all the results of crosses between different 
breeds, and the pigs belonged to the German Improved breed. The calves 
and small ruminants, after their birth, were laid before the mother to be 
licked over, and when they w^ere dry about birth 

were weighed for the first time. The next weighing took place, on an 
average, 7 ^2 hours later. From the first day after birth the animals 
were regularly weighed every day before feeding, at 7-8 a. m. and 6-7 p. m. 
The sucking-pigs w'ere first weighed ^4 after the birth of the last of 
the litter. The second weighing was effected, on an average, after 7 hours. 
From the first day after their birth, the pigs were weighed, as a rule thrice 
daily, at 7 a. m., at midday and at 6 p. m. With regard to their feed¬ 
ing, it should be mentioned that with exception of some of the calves which 
ware bottle-fed, all the animals used for the experiment were suckled by 
their mothers. The calves and small ruminants were, only left with their 
mothers during the suckling time, while the young p^s, after the first three 
days, were always in the sow’s stye. The experiments lasted 6 days alto- 
gethar. 

Most of the newly-bom calves (80 per cent) Aowed a loss of weight in 
the first hours, and days, after birth; a small number (20 per cent) 
retained their original weight, or even showed an increase in weight at 
the beginning of iieir independent existence. Considering only the calves 
th?t lost weight, this Joss of weight amounted on an average to 3,76 lbs. 
or 4 per cent of the oi^nai live^ weight. As regards all the calves, 
inckding those also which did not lose weight, the ava:age falling ofi 
was 1.92 lbs. or 2 per oent from the original weight in the case of each 
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newly-born healthy animal. The duration of the decrease in w eight was 
on an average, 21.9 hours. The resumption of growth (in those calves 
which lost w^eight) occnred, on an average, after 38 hours. Reckon¬ 
ing all the calves the weight began to increase on an average after 1.3 
days. The original weight was again reached in 2-4 days. Bull calves 
made good their loss of weight, in a shorter time than the cow calves. 

Sixty per cent of the small ruminants decreased in weight during 
the first hours, and days, after birth. The average decrease amounted 
to 0.3 lb. or 4.1 per cent of the body w^eight. The duration of the dec^'ease 
in weight was on an average 11.6 hours, and the resumption of growth 
occured on an average after i day. Ewe lambs usually picked u]) more 
quickly than ram lambs. 

The large majority of pigs increased in weight from birth. A few 
showj^ed a loss of weight after birth amounting rn average to o.(^q lb. or 
3.6 per cent of their body w’eight, and las'ing for 7 hours. 

524 ~ Molasses Meal for Dairy Cattle. Experiments at Hawkesbury Agricultural 
College, New South Wales. — Barlow H. (Dairy In'^tmctor), in The Agnculimgi 
Gazette of Sew South Wale<!, Vol. XXV, Part 12, pp. 1059-1062, Sydney, December 1914, 

Six milch-cows w^ere fed on the following ration: 


40 lb. green maize (chalfed). 

lb. lucerne chait. 

2 lb. bran. 

After 16 days it was changed, and for the next 24 days it consisted of: 


12 lb. lucerne chaff, 
bib. oaten chaff. 

4 lb, bran. 

7 lb. molasses meal. 

The latter was a product containing So per cent molasses together 
with 30 per cent of sugar cane pith. A sample on analysis, showed the fol¬ 
lowing composition: 


Moisture. 18.3 per cent 

Ash. 8.8 / 

Fibre. 0.3 » 

Ether extract (fat or oil). 0.4 » 

Albuminoids. 84 » 

Carbohydrates (sugar and digestible fibre) . . . 54-8 » 


100,0 per cent 


Nutritive value. 64 » 

Albuminoid ratio.. 1 : 6^4 » 
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The average daily results during the feeding were : 


Butler fat ! 'lotal soUd-^ 



Milk vield 

1 per day | 

Morning 

1 Evening 

1 

Morning 

Evening 


ibr'“ "j 

per cent 

j per cent 

pel cent 

per cent 

During the first 16 day? . . 

24.98 1 

3-49 

4.1 

12.03 

12.675 

Buying the next 24 days. . 

26.00 j 

3*53 

4.2 

12.12 

12.89 


The second ration caused a slight improvement in the quantity aud 
quality of the milk yielded; but this improvement was not sufficient to 
balance the greater cost of the food. 

The value of the first ration consumed by six cows in one week 
amounted to £ i os iici, and that of the second ration to £ 2 iis tod. 

525 - Fish Meal and Fish Manure. — The journal of the Board of Agrimlleirey Vol. XXI, 

No. 8, pp, 688-694. I^don 1914. , 

English fish meal in general has a content of 55 to 65 per cent of pro¬ 
tein (which is highly digestible, about 80 per cent) 3 to 6 per cent of fat, 
and 14 to 18 per cent of phosphate of lime, and from 0.7 pet cent upwards of 
salt. It is well known that there is some risk of imparting a taint to the 
meat and to the milk if the ration of fish meal is too abundant or too rich 
in oil. High grade fish meal should not contain more than 3 per cent of fat, 
and the salt should not exceed 5 per cent. 

In experiments carried out at the Seale Hayne College, meal of Eng 
lish manufacture was used. It contained 3.5 per cent of oil and 55 per cent 
of albuminoids, and pigs were fed in one case for four months at the rate 
of I lb. per head per day without apparently any deleterious effect on the 
taste of the bacon produced. On the wholehhese experiments seem to show 
that the addition of fish meal to other foods in the proportion of some 
14 to 29 per cent, will lead to a marked increase in the weight of the pigs 
so fed as compared with those fed on a diet containing no fish meal. The 
pigs used for the experiment were fed on foods arranged in four series: 
the first consisting of maize and gram or Indian peas, the second of these 
two foods with an admixture of fish meal, the third of maize with wheat, 
oats and barley with fish meal, and the fourth of the same foods minus the 
fish meal. The experiments lasted 117 days. The two first groups were of 
four pigs each, the other two of eight each. The results were as follows: 
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Series 

Carcass weight 
of pigs 

At start i At end 

Maize i 

Food 

Fish 

meal 

Other 

Value 

of food used 

At 

Value ot pigs 

start At e\ad 

Profit 

per gr-^up 


/6. 

lb. 

lb. 1 

lb. 

lb. 

£ s. 

d. 

£~ 

s. 

d. 

£ s. 

d.' 

£ 

s. 

d. 


320 

177 

1383; 

i 

1 

bgi 

6 17 

5 

8 

8 

0 

10 ib 

6 

I 


I 

2 1 

320 

760 

10731 

461 

: 540 1 

S 4 

6 

8 

8 

6 

19 0 

0 

2 

7 

0 

3 1 

4 QI 

1607 

45821 

728 

560 

19 4 

6 

13 

10 

8 

43 7 

3 

10 

2 

9 

4 ! 

1 

503 

1350 

5198 

— 

672 

17 6 

S 

13 

16 

II 

36 8 

5 

1 5 

4 

10 


It appears from the above experiment that the substitution of fish 
meal for a certain proportion of the food gives increased profits, amounting 
to 3s or 42 per cent per pig in the case of group 2 and of 12s 2d or 94 
per cent per pig in the case of group 3. 

As a result of the experiments -which have been carried out in Ger- 
inan37 and Norway also, it is suggested that the following quantities of 
fish meal might be given daily to the different kinds of stock 


Cattle.2 lb., for every 1000 lb. live weight. 

Pigs. /4 according to weight. 

Sheep.to ^/g lb. for every 100 lb. live weight. 

Poultry .... Adult fowls not more than 10 per cent, and 


chickens not more than 5 per cent of their whole diet. 

Especially for poultry, fish meal with low percentages of oil and salt 
should be selected, and the animals should be gradually accustomed to 
the food. 

The dung from fish meal fed animals is rich in nitrogen and phospha¬ 
tes ; the latter are in a relatively highly soluble form and prove a quick 
acting manure. 

526 - Nitrogen Compounds in Metabolism and their Value in Determining the 

Dlgesi^iilt^ Of Pr^oteins in Fodder.— morgen, a., begbr, c,, and westhauser, f. in 
VmuchsstaUonmy Vol. Part 1-2, pp. 1-103. Berlin, 19x4. 

Feeding experiments were conducted at the Royal Agricultural Experi¬ 
ment Station of Wiirttemberg, Hohenheim, from 1912 to 1914 to inves¬ 
tigate the question of the digestibility of proteins in fodder. 

The term "‘nittogenous products of metabolism'' is used throughout 
the paper to designate those nitrogenous products excreted into the ali¬ 
mentary tract by the body and voided with the undigested food. They 
consist of the secretions of the gastro-enteric canal (including the bile) 
together with epithelial cells and are cliiefiy in the form of muciue, with 
some proteins aUd some other nitrogen compoimds of a non proteid nature. 

As the digestibility of proteins in foods is determined by the difference 
between the protein content of the food and that of the solid excrements^ 
the excretion of such '' products of metabolism " into the aJiimtiiMy 
tract introduces a source of error in determinations of digestibility* 
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order to estimate the magnitude of this error feeding experiments were 
carried out with lambs, rabbits and pigs. 

The results showed' that the correction previously made which 
amounted to 0.4 gm. of nitrogen per 100 gms of digested organic mattei 
was not sufficient to account for all the products of metabolism and 
that the figure should be increased to 0.85 gm. per 100 gms. of digested 
organic matter. 

527 - The Decomposition of the Fatty Acids by the Higher Cryptogams. — Spieck- 
A., in Zeiischriti fuf' Vniersuchung &&f Nahfungs- und Genussmittelj Vol. 27 » 

Part 1-3, pp. 83-113. Mimster 1914. 

A number of the tatty acids both saturated and unsaturated and be¬ 
longing to the three series Cn Han O^, Cn O2 and Cn Og as 
well as some oxy-acids and cheto-acids were investigated with regard to 
their assimilability and their nutritive value. The fatty acids soluble in 
water and those having molecules containing ten or less than ten, carbon 
atoms were not included, in the experiments. The test organism selected 
was Penicillum glamum, and it was grown in tripoli (fossil meal) watered 
with nutiitive solutions containing nitrogen under the form of nitrates, 
ammonium salts or peptones. 

In the series of saturated fatty -adds assimilability diminished as the 
molecular weight of the compounds increased. In the non-saturated series, 
oleic and erucic acids were decomposed more slowly than lauric and my- 
ristic acids and more rapidly than stearic and arachic acids; brassic acid 
was decomposed more slowly than the acids of the saturated series with 
12 to 18 atoms of carbon. In other words for any given number of carbon 
atoms the acid of the unsaturated series were more easily assimilated than 
the corresponding acid of the saturated series. The lower assimilability 
of the saturated fatty acids is very probably due to the fact that both the 
adds and their salts are less soluble in the nutritive liquid than the members 
of the other series and consequently are less readily absorbed by the 
living oeilw 

It , was observed during the experiments that the sodium soaps of the 
variolas fatty acids were dissolved by Pmicillum at a rate which decreased 
as the number of carbon atoms in the molecule increased; that is to say the 
assimilability varied with and was controlled by the solubility, though 
other factors may also exert some influence on the process. 

The above facts also throw light on the behaviour of fat constants. 
The ready assimilability of fats pos^ssing a low molecula,r weight must 
cause, in solid fats, a lowering of the saponification value a?id,a raising of 
the iodine value. , \ 

It is also probable that the rapidity of doiomposit^- d ^ycf^jwfes 
into adds and glycerine has some influence on the course of the decotnpp^ 
sitmn of fats. The investiptions will be continued in thk and 

in that of the action of lipase on fats, < 
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528 - The Origin of the Devon and South Devon Cattle.— weisheit, Fbiedsich, (Zoo- cattle 
technical Institute of the Royal Imperial School of Agriculture of Vienna) in Mitkihn^n 

def landwirtschaftlichm Lelifkanzeln der K. K. Hochschule in Wien, Vol. II, Part. 4, pp. 

557-605 -f 3 figs. 10 Plates. Vieima, 1914. 

An outline is given of the topography and climate, and of the agricul¬ 
ture in the counties which form the original home of the Devon and South 
Devon breeds of cattle. The history of the breeds themselves is then 
discussed and their present characteristics are described in full detail 
as well as the various systems of management which prevail in the south 
western counties of England. 

529 - The Ayrshire Breed of Cattle. — Brody, I^xuslatjs (Royal imperial college of Agri¬ 
culture, Vienna) in Mitteilun^en der Imdwirtschatilichen Lehrkanzeln der K, K. Hochschule 
fur Bodenkultur m Wien, Vol ii, Part 4, pp. 713-762. Vienna, 1914. 

A monograph containing the results of numerous measurements made by 
the writer and an extensive bibliography. It is concluded that the Ayr¬ 
shire breed originated from the brachycephalic Celtic race* introduced by 
Celtic immigrants and later crossed with Bos frimigemus. The Ayrshires 
are therefore especially analogous to the races of Celtic origin, of which the 
Kerry breed is a pure type. 

530 - Cattle Breeding and the Dairy Industry in Brazil. — Tavares, j. s., in Brotena 
Vulgarizag&o scientifm, Vol. XIII, Part. II, pp. 82-91. Braga, March 1915. 

The live stock statistics of Brazil in 1914 are as follows: 


Cattle . 30705000 Goats .... 10049000 

Horses. 7200000 Sheep .... 10653000 


Donkeys and mules . * 3 208 000 Pigs. 18 399 000 

I 

The states in which breeding is most important are: Piauhy, Ceard, 
Pernambuco, Bahia, Bio, S- Paulo, Goyaz, S. Catharina, and especially 
Matto Grosso, Minas and Bio Grande do Sul in which the numbers of cattle 
reach 2 500 000^ 6 b6i 000 and 7 249 000 (1913) respectively. Two thirds 
of Rio Grainde do Sul consists of natural prairies much resembling the 
pampas Off ttel Argentine. Practically the total output of live stock or 
anmals per annum is consumed in the preparation of | 3 reserved 

The best types of European breeds have been recently introduced in 
tibe totes of Rio, Minas, S. Paulo. Parana, and Rio Grande do Sul with the 
object of improving the local breeds. The Federal Government had esta^ 
blished the Zootechnical Institute of Pinheiro (State of Rio) together with 
a School of Agriculture and Experimental Station. In addition to other 
duties the Institute forms a centre of distribution for stud animals and at 
present possesses buEs of the Dutch, Flemish, Hereford, Red Polkd, W- 
mousine and Schw}ri:z breeds. 

The Brazilian Dairy Industry is unable to provide for aU tM require^ 
ments of the population, the value of the imported products Iwag ibout 
800 000 sterling per annum. The industry is only of importance in the Staite 
of Minas, Bio^ and S. Catharina, and esspecially in the tot 






butter and cheese to all parts of Biazil and exported ii 830 tons of milk 
3 050 tons of butter and 6 070 tons of cheese in 1911. During the past 12 
years the exports of batter from the State of Minas have increased twent}' 
times, those of the milk five times and those of cheese twice, find this 
remarkable progress is due to the establishment of large factories and to 
the introduction of English, Swiss and Dutch dairy breeds. 

Zebus are found more especially in the State of Rio, but of recent years 
the best European breeds have been introduo'ed here also. In 1911 this 
State exported 41990 tons of milk, i 630 tons of cheese and 910 tons of 
butter. 

The Federal Government has established two Dairy Schools, one at 
Baibacena and one et S. Joac '’’El-Rey (Minas), the instruction being es¬ 
sentially of a practical nature. 

534 - Sheep Breeding in New Zealand. — Wilson, James, in the journal of A^riculttm, 

Vol. rs, No. 6, pp, 438-451 -r 8 figs. Wellington, December 21, 1914. 

The first sheep, which were Merinos, were introduced into New Zea^ 
land in the early forties. No development work is recorded as having 
taken place for a considerable time. Finally sheep were imported to im¬ 
prove the quality of the sheep, at first even from Saxony and later from 
Tasmania and South Australia. The Merinos, excellent as they are on hill 
country, are not successful as pMdock sheep, and paddocks rapidly became 
essential as the system of fanning advanced, consequently sheep-owners 
turned their atention to some of the British breeds. In the south, Border 
I^icesters were favoured, though some breeders introduced the lyincoln 
breed. In the early sixties English Eeicesters were imported into Canter¬ 
bury, while somewhat earlier a few Romney Marsh sheep were imported 
to Welli!fe^on and rapidly spread over the North Island. 

The'returns from Lincolns were at one time very large, but as the wool 
became coarser the value of this breed declined. As the bush-clad hills 

converted into pastures the Lincoln-cross was found to be unsuitable, 
such animals hot being good foragers. At this time the flocks generally 
consisted'of one third ewes the remainder of hoggets and wethers. With 
the continued iise of purebred sir^ the flocks came to resemble the British 
breeds more and more and began to have the same requirements, In 
many cases the losses became so considerable during winter that some 
breeders, were forced to use the Merino sire, the progeny being'called 
Comebaefe The price of wool fell also and New Zealand sheep farming 
went through a severe crisis. 

In 1881 the first successful attempts at exporting frozen carcases to 
England were made and freezing works were established in Otago and 
Canterbury. A great impetus was given to sheep farming, and when it 
was observed that Southdown rams with the long woolled cross-bred 
ewes gave good lambs for fattening purposes, the use of these rams 
practice became general. 

At the presesat time the whole of the southern end of the North Island 
continues to breed and fatten lambs to a considerable extent. Merinos 
have Men away very much in mmUts, their place having been taken 
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by cross-breds. In order to replace Merino mothers a new breed of sheep 
was evolved. It was named the Corriedale and was produced by mating 
half bred ewes and rams together. Conidale however is not very uniform, 
the basis of many of the flocks being difierent (some have an English 
Eeicester-Merino foundation, others a Lincoln or Border Leicester) but 
a sheep has been evolved which is most serviceable in many districts. 

The wool of the half-bred sheep is the best after the Merino. 

Another system is that of using cross-bred rams obtained by mating 
a pure long-wool to a pure Merino; hardy and attractive sheep are thus 
obtained especially when the male is a long wool. 

The best bush-country hills will carry three sheep or two ewes to the 
acre, the flat country with richer pastures somewhat more. 

The average weight of wool per sheep of the New Zealand sheep has 
been estimated for the year 1914 at 7.88 lbs., w^hile that of the whole world 
is given as 4.75 lbs. But the estimate is perhaps slightly too high, because 
a great many lambs are born and shipped before the returns are made up 
while their wool is included in the statistical returns. A Lincoln cross- 
l)red flock will probably average 10 lbs., a Romney cross-bred flock 8lbs., 

Leicesters would give a little less and Downs still less. Corriedales and 
half-breds vary so much that general averages cannot be given. 

Sheep breeding is the most important industry of the country and 
there is nothing at present in sight to indicate that it will not retain its 
pre-eminent position. 

In 1914 New Zealand possessed 24 798 763 head of sheep, it exported 
6 876 615 carcases of mutton and lainb worth £4 454 446 arid 194 493 773 
lbs- of wool worth £8 244 757. The total estimated value of live sheep ex¬ 
ported, sheep slaughtered for ail purposes’and by-products aniounted to 
£16*099 703. ,. • , 

532 - Transformation of the Secondary Sexual Characters in Fowls.— pbzarx>, a., poclthv 
in Comptes Rmdus hebdomadaim de$, Stances de VAcadMedes Sciences, Vol. 160, No. 7, 
pp. 260-26)2, -}“ I %. Paris, February 15,1915* 

, In a previous note the writer has shown that ovariotomy in fowls re¬ 
sults in development of the spurs as in the cock. Accurate measurement 
at regular intervals shows that this growth is continuous and regular, and 
that it occurs at the same rate as in the case of cocks, i. at a rate of about 
2 cm. per annum. It is therefore concluded that the absence of spurs in 
hens is due to the inhibitory action of the ovary. Though it occasionally 
happens that non-ovariotomised fowls devdop spurs this does not affect the 
above conclusion, since such hens are very poor layers and are considered 
by breeders to be almost valueless. The writer attributes such a develop¬ 
ment of spurs to an insufficiency or to a temporary cessation of the ovarian 
function as indicated by the scarcity of eggs laid. Some months after 
ovariotomy, the plumage assumes the appearance of that of the male with 
the characteristic feathers of the neck, back and tail. An oyariotomised 
hen therefore only differs from a cock by. haying a smaller comb. 

As a result of his observations the- writer divided secontey 
sexual characters into two^ categories r one* determitied by 
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internal secretion, includes the growth and turgescence of the comb, and 
the voice ; the other, not influenced by this secretion, includes the plumage 
and the spurs. The latter are not, properly speaking, real male characters 
since they are present in a potential state in the female so that it is impos¬ 
sible to distinguish betw^een a capon and an ovariotomised pullet; and this 
fact would make it appear that sex in poultry is determined by the addition 
of characters to or the subtraction of characters from a basal neutral 
form. This addition or subtraction always takes place integrally, that is 
to say the secondary sexual characters cannot be broken up. 

533 “ Breeding for Winter Eggs, — pearl, Raymond, in The Canadian Thresherman and 

Farmer, Vol. XX, No. 2, pp. 34b-34C. Winnipeg, February 1915. 

High winter producing ability is not transmitted by a hen directly 
to her daughters, but only" to her sons. 

A male bird which is hereditarily pure (homozygous) for both of the 
germinal factors on which high winter production depends will get all high 
winter producing daughters whether he is mated with high or poor pro¬ 
ducing hens. 

Unless such a male is, however, always mated with high-producing 
hens it will not be possible to propagate a strain which will be pure and 
breed true for this quality, since only out of such high prodtreing hens can 
there come males which wiE have the power to transmit this quality to 
their daughters. 

The writer gives an example illustrating the second proposition: 
he mated a Rhode Island Red hen with a Barred Plymouth Rock cockerel. 
The hen had always been in the best of health and vigour but she never 
laid in the winter months and she never laid more than 76 eggs per year. The 
cockerel was a bird hereditarily" pure for high winter production. 

From this mating were hatched daughters w'hich in eleven months 
laid from a minimum of 165 eggs, of which 56 in the winter months, to a 
maximum of 222 of which 105 during the winter. 

The foHowing table shows the results obtained at tbe Maine Agricul¬ 
tural Experiment Station under the old system of breeding on the one hand, 
and the production of a flock of 192 birds, after four years of the new sys¬ 
tem of breeding, on the other hand. 


Average number of eggs laid per b%fd per monih. 


MOQtb 


Ole sjretem of breeding New system of breeding; 




Kovember . 
Oecember 
Jaaoary . . 
February . . 
March . . . 
April . , ^ 
:viay .... 
Jtme .... 
JtUy .... 
August* . . , 

trap uest records 


4*63 

8.91 

11.71 

10.87 


x6.ii 

3C5-85 

13.93 

12.46 

10.87 

9.S4 



were kept for and Osctobac. 


10.76 

14.19 

13-37 

19.22 

18.44 

16.S8 

14.56 

14.5* 

ri.oo 
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534 - The Rearing of Poultry as a Means of Improving the Economic Conditions of 
Agricultural Labourers in Hungary, — Winkler, jAnos, in Uezo^azdak, Year xxi, 

No. 17, pp 138-139, Budapest, lyiL 

The writer discusses the causes of the emigration of the rural po- 
]julation and indicates a means of checking the depopulation of the country 
and of creating and maintaining a class of fixed farm labourers. During 
recent years the Hungarian State Railways, in order to meet the increasing 
difficulties of the conditions of labour and especially to make the isolated 
watchmen more attached to their homes, have had the idea of encouraging 
poultry keeping and the cultivation of potatoes. The Ministry of Agriculture 
has helped the scheme by distributing pure breeds of poultry. The Railway 
Administration is responsible for the control of the breeding and makes 
definite grants in aid of the work in general which comprises the supervision 
of the breeding stock, the sale of the poultry, improvements and reforms 
and systems of feeding. Poultry rearing is not compulsory but the rail¬ 
way authorities reward those who carry out the plans of the Ministry of 
Agriculture. Tliis improvement in the economic position of the railway 
servants should also be capable of application to agricultural labourers 
since it only requires a minimum amount of capital to establish. 

FARM ENGINEERING. 

535 - Steam Ploughs in Prussia on April 1,19i4f. — MmUnm ZeUmg, Year 13, 

No. 6 , p. z 7 . Berlin, March 15, 1914- machinery 

The number of steam ploughing outfits in Prussia has increased, ac- and 
cording to official statistics, from 394 in 1904, to 746 in 1914, and their 


St&am ploughing ouifUs in Prussia, 



Yeai 


Number of 
outfits 

With 

two engines 

' 

With 

one engine 

Total 

number of 
engines 

Total 

HP 

1904. , 



' 

394 

347 

47 

, 74 X 

31558 

1905. . 



407 

383 

44 

770 

34578 

1906. . 



403 

387 

36 

770 

34836 

1907. . 



43 « 

396 

36 

828 

40814 

1908. . 



478 

441 

37 

919 

1 48433 

I90U. . 



533 

1 495 

38 

I 028 

56237 

1910. , 



■ 385 

1 549 

36 

I 134 

1 6S 040 

1911* . 



647 

610 

1 37 

1257 

81002 

1912. . 



691 

1 658 

1 33 

1349 

932&7 

1913. . 



736 

1 873 

33 

! 1387 

100171 

1914. . 


” * ' ’ 

746 1 (l) 710 

(I) 36 

1 1456 

1 

112893 


' '(i) 360 *ui<J xi 'weingine lOtJtfite balDng' to” owners, 'cowpaaks, riiiWS' 

assod^ tos which hhe out ih^ir machines. ^ ^ ^ ^ ^ 
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total horsepower Iroin 31 558 to 112 893. Their average horsepower has 
risen from 43 to 77, some machines attaining ns mtich as 300 and 400 HP. 
At the same time a very great ntiiuber of motor ploughs have been nsc d 
since 1910-11 as they are lighter, easier to manage and cheaper. The\' are 
also handy for hauling carts, mowers, reapers, etc. 

The adjoining table gives data on the steam ploughing outfits existing 
betwreen 1904 and 1914. 

536 - Fires Oeeurring in Threshing Machines in Eastern Washington during the 

Summer of 1914 . — Cardiff, I.D., Director of Ex, »eriment station; Wa^I/ER, O. L., 

Prof, of Civil Engineering; Carpenter, H. V., Prof, sf M ch. and Idectr. Engineering; 

Olson, Geo A., Exp, Stat, Chemist; Schafer,E. G., Prof, of Farm Crops; Sherman, 

A. L-, Asst. Chemist; in StaU College of Washin^on^ Agricultural Experiment Station, 

PuUman, Washington^ Bulletin No. 117. November 3, 1914. 

The season of 1914 was an excellent one in the great wheat growing area 
comprising Eastern Washington, Eastern Oregon and Northern Idaho 
which produces about 50 million bushels of wheat yearly, and heavy crops 
were anticipated. With the opening of the threshing season, however, 
serious difficulty was at once encountered. Throughout that portion of 
the territory occupied by Witman County, Washington and portions of 
the neighbouring counties there occurred numerous fires or what were 
commonly called explosions in the threshing machines. These increased 
in frequency until, near the end of the threshing season, about September 
1st, it was not uncommon to have six or eight of these ires reported 
every day. They appeared to originate in the threshing separator ox near 
it and in a few seconds the entire thresher would be in flames. The num¬ 
ber of these fires or explosions in the district was dose on 30b. 

At the outset of the trouble the State College detailed a number of 
members of the scientific stafl to investigate the matter. The investigations 
were carried on both in field and laboratory for upwards of two months 
and they bore upon tbe distribution of the fires, speed of the cylinder, 
character of the grain and quantity of smut and on the character o 
the lubricating oils used, etc. Samples of wheat and straw were collected 
and analyses made for moisture content. The opinions of machine owners 
and workmen were also solidted and recorded. These were equally divided 
in attributing the first to incendiarism and to stinking smut {Tilktia triiici). 

Such fires had occurred in the wheat belt in previous years, but never 
more than half a dozen to a dozen in the three States and they had been 
attributed to smut. 

Competent police investigations tested the incendiarism theory but 
failed to elicit any conclusive evidence to bear it out. 

The smut theory remaining, several machines were provided with a ppa¬ 
ratus for injecting steam or water from .the boiler into the thresher, but 
with no great success. 

the humidity in the atmosphere and in the grmn and smut wde found 
to be lower than the average. The lubricating oils and greases showed, 
on. examination, to possess satisfactorily high flashing points. 

The composition of smut was next inv^tigated, it was ascertained 
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to be not very different from that of other known inflammable organic 
materials, as may be seen from the following table : 



Smut 

Flour 

starch 

1 Lycopodium 

l^er cent moisture. 

00 

11.09 

14-58 

1 2.04 

» » volatile matter . . 

76.67 

! ^3.58 

70.21 

! 87.39 

w fixed carbon. . . . 

12.18 

24 90 1 

14-87 

' S.98 

i) » av=h. 

3.66 

0.43 

0.34 

; - 


Experiments were accordingly made on the inflammability of pure 
smut. An open cylinder was used, within which a small gas flame w*as 
adjusted, and smut was forced through the cylinder by means of air bellows. 
In one instance half a gram of smut formed a conical flame six inches at 
bottom, two feet at top and five feet high. The inflammability of smut, 
the indidivudal spores of which are very small and contain 4 or 5 per cent 
of oil, was in all cases very great and exceeded that of any other organic 
dust. 

The source of ignition of smut in threshers has not been definitely 
proven, but it is believed that the most probable cause is the production of 
static electric sparks, which seem to be always present in the cylinder. 
A number of machines have been grounded by wires from the cylinder bdxes 
to the ground, but an examination showed that this does not stop sparks 
which jump from the cylinder teeth to the concave. The reason of this 
seems to be that the cylinder shaft is always well lubricated and the oil 
insulates the shaft from the box. It is necessary therefore to make a dry 
brush contact with the shaft itself to get rid of the sparks. A wire from 
this brush to the main castings and other metal parts of the machine will 
reduce sparking to a minimum and a connection with the ground can be 
made by means of an iron peg driven into the ground. 

, 3)uiing the experiments it was found that smut is liable to ignition 
even' when it contains as much as 35 per cent of water though the com¬ 
bustion is less rapid than with drier samples, hence steam may be con¬ 
sidered as a partial preventive, but not a cure. 

In the laboratory smut was found to decompose at 40^ C. and at 55^ C. 
to give off volatile materials. Some of the distillates of smut are very 
inflammable. Of course not all the fires of the past season are to be consi- 
dered as due to smut because the speed of some of the cylinders reduced 
a part of the wheat and straw into a powdered dust which mixed with air 
could easily account for the disasters. Besides this, an unnecessary high 
speed contributed to increased electrical discharges. 

Summarising the findings of the investigations it becomes reasonably 
certain that the fires were caused, by a combination of conditions^ L e, 
exceedingly dry season,, unusually large amount of combustible smut 
organic dust from grain and straw and development of static 
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537 ~ A Simple Device for Conting Seeds. — Clark, Orton L., in Science, VoL XLI, 
No. 1047, p. 132, New York, January 22, 1915* 

In preparing germination tests of seeds, counting the seeds entails 
a great deal of monotonous work. The device here described has proved very 
efficient in the laboratory of the Massachusetts Agricultural I-Jxperimeut 
Station at Amherst, Mass. 

The seed counter shown in the accompanying figure is made from a 
piece of brass or copper tubing 20 cm, (8 in.) in length and about 0.5 
cm. (0.2 in.) in diameter. This is bent in the middle at an angle of 450 
and then on one side filed almost paper thin for a distance of 8 cm. (3,2 in.) 
At intervals of 0,7 cm (0.28 in.) on this flattened side ten holes of suit¬ 



able diameter are pimched with a needle and hammer. One end of the tube 
nearest the holes is sealed and the other end is connected b^^'O-S cm. (0.2 in.) 
rubber pressure tubing to a small air pump. 

The seeds to be counted are placed in a flat tray and the pump started. 
The suction through the fine openings holds the seeds in lots of ten to the 
tube from which they are easil^^ removed by a slight touch. If more than one 
seed adheres the extra ones can be quickly dropped by tapping the tube. 
It will be advisable to have tubes made with various sizes of holes. Seeds 
with very rough exterior such as beet seeds do not lend themselves well to 
this method of counting. Targe seeds, beans, peas and maize for instance, 
are too heavy for a small pump, but with a strong suction this method 
could be used also for these heavier seeds, 

538 - Reviaw of Patents* 


Atjsttia 

Canada 

Germany 

Spain 

.Switzeriand 


Tillage machines and tmplemenis* 

68 822. Machine for hoeing roots and cereals. 

159 268. Pulverizer for soil, 

159 853. Cultivator. 

281 732. Cable fastening for machine ploughs. 

281 750, Subsoiler attachment for ploughs. 

39 592, Turn-wrest plough with two coulters and one mouldboard. 
59 60S. Tum-wrest plou^ wiUi double action mouldboard. 

59 855. Improvements in tum-wrest ploughs. 

68 771. Hoeing implement. 
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United Kingdom 


United States 


United Spates. 


Austria 

Canada 

Germany 

United States 


'Canada 
Germany 
Switzerland 
United Kingdom 


23 942. Device for limiting the oscillation of plough carriages, 

24 170. Two-wheeled self-contained motor fore-carriage for cultivating 

implements. 

25 974. Motor driven plough. 

26 248. Ploughs. 

26 653. Motor tractor for ploughs. 

I 126 917. \\ ceding machine. 

I 127 169 — I 128 159 — I 128 283— I 12S 285. Harrows. 

I 126 820. Stump-puller. 

I 126 S49. Cultivator attachment. 

I 127 560. Weeder attachment for com cultivators. 

I 127 759. Ploughing mechanism. 

I 128 176. Furrow opener and closer. 

I 128 197. — I 128 4S6. Cultivators. 

I X28 604. — I 129 245 — 1129 055. Ploughs. 

I 128 711. Harrow truck, 

I 128 855. Ditching plou.h. 

1128 869. Rotary hoe. 

I 128 ui6. Combined plough and drag. 

Manure distnbutors. 

1 126698. — I 128 734. Manure spreaders. 

1127 270. Guano distributor. 

I 127 317, Fertilizing attachment for cultivators. 

1127 759. Manure loader. 

1127 429. Front truck for manure spreaders. 

Drills and sowing machines. 

68 816. Seeding drum for maize sowing machines. 

68 821. Sowing machme with cup wheel in two parts. 

68 752. Combined sowing machine and manure spreader. 

159 300. Grain drill mechanism. 

159 851. Seeder. 

281 709. Potato sowing device with horizontally revolving cup-wheel. 
281 895. Dibbling attachment for drills. 

1127 238, Planter, 

1126 928. Combined planter and fertilizer distributor, 
r 128 236. Attachment for potato planters. 

1128 787. Seed planter. 

r 128 408. Uand marker for com planters, 
r 129 383. Potato planter. 

1129 823. Seed drill. 

Reapers^ mowers and other harvesting machines. 

159 440. Sheaf loader, 

281 855. Device for straightening scythe blades. 

68610. Device for fastening ^ythes by meams of an adjustable occentricii 
16 403. Ua'WTL trimming machine. 
a6 540. Turf cutting machine. 

26 715, Finger for mowing machine^ 
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United States i 129640. Mower. 

I 137 171. Sweep-rake. 

I 127 829. Harvester. 

I 128 172. Rice-header. 

I 128 130. Rake. 

I 127971, Harvesting machine. 

1 128 504. Cutting mechanism for harvesters. 

I 12S 539. Stalk cutter. 

I 12S 496. Com and cotton stalk cutter. 

I 129 675. Cotton stalk cutter. 

I 129 674. Cora binder atta c hment. 

Machines for lifting root crops. 

United States i 126 716 — i 127 299 - Beet harvesting machine. 

Threshing and winnowing machines. 

Germany 2S1 660 Automatic feeder for threshing machines, 

United Kingdom 24589. Threshing machine. 

United States i 127 640. Threshing machine concave. 

Machines and implements for the preparation and storage of crops. 

Canada 159 666. Seed drier. 

Germany 281 659. Apparatus for separating palm fruits from their bunches, 

281 835 Straw elevator. 

I aly 145 339. Hemp-root cutters. 

146 139. Improvement in straw elevators. 

United Kingdom 23 952. Machine for breaking coconuts. 

24 336. Machine for obtaining fibres from cotton and like seeds, 

26 805. Hopper for tea-leaf, etc. 

United States i 126 6S0. Baling press. 

I 128 017. Hay loader. 

1128 569. Hay stacker. 

I 129 349. Ensilage cutter. 

I r29 436, Silo. 

Dairying machines and implements. 

Austria 68 820, Butter moulder. 

Germany 281 710. Device for lifting the curd from tiie vat. 

281 751. Butter worker with revolving drum. 

Switzerland 68 824, Butter maldng machine. 

ITnited Kingdom 26 063, Cow milker. 

Other agricultural machines and implements. 

Canada 259 257. Uawn sprinkler. 

Germany 281 661. Trap for tree pests. 

381 771. Chain link that can be quickly opened and closed. 

Netherlands 556. Improved implement for tapping rubber. 

Italy 145 S22. Wine press. 

246 050. Hofiqw iron yoke for oxen. 

59 236. Apparatus for destruction and utilization of carcases of flTfimfiict 
and of slaughter-house offal. 

59 285. Hydraulic balance apparatus f9r raising water. 
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59 3 ^ 1 * Oil press. 

59 37S. Iron or steel yoke suitable for oxen ol any size. 

59 477. Special press and filter for olive-oil. 

Switzerland 68 772. Attachment on harness for draught animals nose-bag, 

68 773. Dr\^ feeding device for pigs. 

68 774. Bee hive. 

"United Kingdom 24 042. Trap nests for poultry. 

24 147. Apparatus for determining evaporation of moisture from eggs 

during incubation. 

25 35 Sugarcane mill. 

25 733. Powder blowers for insecticides, etc. 

26 146. Agricultural tractors. 

United States 1126 850 — 1126 960 — 1127 503 — 1127 629 — 112S 246. Tractors 
1128 464. Com topping machme. 

1128 $5 6. Spraying machine. 

1129 779. Wind mill. 

1129 332 Tongue truck 
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539 - Studies on the Proteases of Must. — pantanelli, e., in Cen^faiUmtfUr Baktmolo;ze. 

Parasitcnkmidc imd Intckttonskrankheiien, II Abt., Vol. 42, No. 17-18, pp. 480-502, 

Jena, 191.^, 

The presence of an autolytic protease in the must of over-ripe Sici¬ 
lian grapes has been previously recorded not only in perfectly sound grapes 
but also in those affected by fungi or infested with the larvae of small 
flies, the autolytic decomposition of the proteids being more active in the 
case of sound than of diseased fruit. From the results obtained it appeared 
probable that the presence of protease in ripe grapes was general. The 
investigations were continued in 1911 on the musts of several kinds of 
grapes from the province of Modena (Italy) and in 1912 on those from grapes 
of the neighbourhood of Rome. As a result of the later investigations the 
following conclusions wer^ drawn: 

, ' I. The presence of an autolitic protease can only , be detected with 

certainty in the must from perfectly ripe grapes. In the must from such 
grapes, proteins either increase owing to synthesis by enzyme action or 
the two actions^ proteolytic and synthetic, balance each other so that the 
amount of proteids remains apparently unaltered. Should the medium 
become slightly alkaline, synthesis is favoured while the addition of water 
to the must usually increases proteolysis. 

2. If the pulp of immature grapes be slightly crushed by hand and 
allowed to ferment in contact with the air, the must from this pulp 
acquires only slowly the property of decomposing the greater part of its 
proteids. The retardation is due to the presence, in the unripe berry, of 
a zymogen; when the gfapes are crushed and this zymogen comes ilitsp 
contact with tannin,, the latter puts the zymogen out of action, 
promptly than the proteases Contained in ripe fruit* Only 
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wHch contain autoprotease, i, e. those in which the decomposition ot 
their own proteids exceeds the formation of new ones may be considered 
physiologically ripe. 

3. The clear part of the must which is free from proteids contains 
no proteolytic enzymes. This is carried down by the precipitation of the 
tannic and proteid matters, or is completely absorbed by tbe latter from 
which it cannot be separated by the addition of water. Normally, protease 
of must is insoluble, but a small amount may be dissolved from the lees 
by treatment with common salt or with alkalis. 

4. In an acid solution, the autolyrtic protease of must attacks 
coagulated albumen very slowly, but in an alkaline medium, the reaction is 
somewhat more rapid; non-coagulated albumen, fibrin and gelatine are 
not acted upon. The addition of non-coagulated albumen to must causes 
a considerable condensation of proteins. 

5. In natural musts, bodies are present which hinder the action of 
pepsin and trypsin. These two enzymes have a slight digestive action on 
the albumen of must when the greater part of the latter's other constituents 
have been removed. In untreated must both enzymes, and more especially 
pepsin, antagonise to a notable extent the action of the protease; in their 
presence also a condensation of proteins may occur. The effect of heat 
(550 C.) and of treatment with alcohol so alters the protein in must that 
tbe protease can no longer digest it and foreign enzymes only digest it 
with great difficulty. 

6. The protease is decomposed more especially by those constituents 
of must with which it never comes into contact in the living cell. Im¬ 
portant metabolism products such as invert sugar and tartaric acid which 
are present in the cells of the ripening fruit have no effect on the protease, 
while tannin, colouring matter and acetic acid have an antiproteolytic action. 
The fact that by replacing the clear part of the must by water the decompo¬ 
sition of proteids is favoured, is due more to the elimination of those must 
constituents which hinder such decomposition, than to the elimination of 
the decomposition products themselves. 

7. Bisulphite and gypsum favour autolysis of the must proteids and 
consequently enrich it in soluble organic nitrogenous compounds. On the 
other hand alcohol has an antiproteolytic abtion; and the presence of mono- 
potassium phosphate causes synth^istd take place at the e!scpense of the 
soluble nitro^nous compounds present in the grapes; therefore both these 
latter bodies lead to an impoverishment of the must with regard to soluble 
nitrogen. 

8. Acids, especially organic acids, increase the vitality of protease, 
optimum conditions being attained with ^/g N tartaric acid or with N 
sulphuric acid. When the reaction is neutral ot alkaline condensation 
generally occurs. 

g. Tile optimum temperature for the reaction is about 35<> C. F.) 
and at 45® C. (n^F.) the reaction ceases altogether. The low temperature 
required for the optimum results together with the sensitiveness of the 
reaction towards the constituents of-thecehHquid and thenature of thecoag- 
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ulttm all go to show that this autolytic enzyme is a very complex endopro- 
tease, intimately connected with the cellnlar plasm and that its activity 
IS greatly impeded as soon as it becomes separated from the living proto¬ 
plasm. 

10. During the principal fermentation occurring in practice the 
must protease disappears ; its practical duty consists only in causing a de¬ 
composition of the must proteids which cannot be attacked by the cells 
of the ferment. In fact the musts of ripe and over ripe grapes which 
contain protease allow of a very active multiplication of ferments and con¬ 
sequently a brisk fermentation. 

540 - The Manufacture of Maize Sugar. — Doby, Geza, in Termcszefiudommiyi Kozhny 

Vol. XUVI, No. 22-23, PP- 750*751. Budapest, 1914. 

It is well known that, if the ears be removed from maize whilst in the 
milky stage (i) a small amount of glucose is formed together with consider- 
rable quantities of saccharose, the latter often reaching as much as 10 to 15 
per cent of the weight of the stem. Making use of this fact Stewart 
suggested the possibility of a very complete utilization of the maize plant 
by extracting the sugar and using the refuse and other parts of the plants 
for the manufacture of alcohol and x)a|)er. In countries such as Hungary 
where it is grown on a large scale and where neither sugar beet nor sugar cane 
flourish, the qiiestion becomes an important one since increased industrial 
uses would greatly enhance the value of the crop. 

Some years ago the writer undertook some experiments in Hungary to 
determine w^'hether the suppression of the ears of maize increased the sugar 
content of the stem sufficiently to enable sugar to be made from it. The re¬ 
sults obtained were very satisfactory and crystallised sugar was obtained e- 
qual in taste and colour to beet sugar. It has been calculated that the uti¬ 
lisation of maize by Ste:wart's process should increase the value of the crop 
by 40 per cait and would therefore represent a considerable profit to the 
country assuring the annual value of the total crop to be 25 to 29 millions 
sterling. 

Stew art's process has also been tried in France, Egypt, South Africa and 
quite recently in the Aigentine, wffiere M. Bohle (2) carried out the experi¬ 
ments on the lines of the ordinar^^ process followed in beet factories. Al¬ 
though all the experiments have proved successful certain difficulties are 
met with owing to the readiness with wffiich the saccharose in the maize stems 
decomposes to form uncrystallisable glucose, the action being brought 
about partly by respiration and partly by the enzyme invertase. Thus, 
unless the maize stems are extracted immediately on being cut they become 
useless for the manufacture of sugar. In practice it will be extremely 
difficult to harvest the crop always at the right stage as climatic conditions 
should not be unfavourable when the crop is cut; moreover there is the 

(1) See also B. December 1914, No, 1104. (S 4 }. 

(2) See Die Deutsche ZuckerinUustrie, Ym XXXIX, No. 24* 
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further problem of bow to guaranbiie the stems being treated immediately 
when working on a large-scale, But with special means taken to meet 
these difficulties, they should not prove insurmountable. 

541- Mutual Control of Sugar Manufao tote in Java. — tonjrs, c. j., m Anhui n,or 

Suikerttidustne in Year XXIII, Part 3, pp. 61-7J. ,Si)cmbuia, 

Janiiar 3 ^ 1915- 

About 168 sugar factories inf.avahave combined to establish a mu¬ 
tual control of the processes in use in their works. All research, past and 
future, is to be at the disposal of the entire society. Certain reforms are ad- 
vocated. 

542- The Influence of the EnvironineiAt; on the Milling and Baking Qualities of 

Wheat in India, in. — Howard, A., I,eake. H. M,. and Howard, G. I,. C„ in 

Memoirs of the DeiJartment of AgnctiltHUye of India, Vol. VI, Botanical Series, Ko. 8, 

pp. 233-266. Calcutta and l^ondon, Dfscember 1914. 

There are two great wheat traetts inindia which differ widely from each 
other, both as regards soil and as regards the source of moisture. The more 
important of these regions is the allittvdum of the Indo-Gangetic plain. The 
second great wheat growing tract fe found in the Peninsula, on the black 
cotton /soils of the Central Provinces, and Bombay, Here irrigation is the 
exception and most of the wheat is grown on the moisture left in the soil 
after the previous monsoon. Genes:ally speaking the season is too short 
in India for the growth of such high, cropping wheats as those of Prance and 
England, and the moderate yielding wheats are likely to be the most pro¬ 
fitable to the grower over an averaige of seasons. 

In general, the wheats of the cmntry have poor grain qualities both 
from the milling aspect and also from the point of view of bread-making. 
Some Indian wheats do not mill well while all those exported have a repu¬ 
tation for producing weak flour. 

In the present paper the' behaviour of '' Pusa 12 " is the chief subject 
dealt with. 

The conclusioiTs arrived at as a result of these investigations may be 
summed up as follows: 

1, Pusa 12 a large grained white wheat, grown at thirteen sta¬ 
tions on the Indo-Gangetic alluirium and on the , black soils of Peninsular 
India under widely differing conditions as regards soil, available moisture, 
and agricultural practice, has maiut^ained its high milling and baking qua¬ 
lities in all cases even under unfavourable conditions; 

It behaved in the mill as a free-iiuilling wheat and yielded strong flour 
and high grade loaves. 

2. The results obtained geneirally confirm and amplify the conclu¬ 
sions reached in the previous paper, namely, thatstrong wheats with good 
milling qualities have been found to retain strength and milling qualities 
both under canal irrigation on the uEuvium and also on the black soils 
of Peninsular India. In the future im 5 )rovementS of the wheats of these 
tracts the question of grain quality should receive particular attention 
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543 “ The Modifications Undergone hy the Components of Flour during Baking 
and the Chemical Composition of Bread. — kalnixg, h., and Schleuvier, a., 
in Zeitschrift fiir das gesamU Getreidemesen, Year VI, No. y, pp. 137-143- Berlin 1914. 
During the process of baking, the inside and the outside of the loaf 
are subjected to very different temperatures, for, while the former barely 
reaches 95 to 100^ C. (203 to 212^ F.), the outside attains i8o<^ to 200® C. 
(356 to 392<^ F.). Consequently the chemical changes vary in the diferent 
parts of the bread. In the crumb the yeast fermentation continues for some 
time, while in the crust it is arrested immediately on being put into the oven. 
Experiments were made in order to investigate the chemical changes 
taking place during baking. Round loaves, w-eighing about 3.3 lbs. each 
were made from wheat and r^^e flour. Some were made with fresh yeast 
and others with leaven or sour dough and aU loaves were baked in two sets 
one ot which was taken from the oven when the crust was still pale straw 
colour while the other was left in till the crust became dark brown. 


Analyses of wheaten flour and bread {in percen tages of dry matter). 


Bread made ^ith i' 
floui A M 


I! Bread made with |; Bread made with 
flour B 


flour B 


and common 






and veast 1 


and yeast i 

i 

leaven 



. 

< 

1 

1 

V 

^ § 

Well 

baked crust 

Flour B 

u 

! 

.11 

s 

Well 

baked crust 

Crumb 

"tn 

.0 

Well 

baked crust 

Ash. 



0.38 

1.54 

1.50 

1.36 

0.62 

1.70 

1.69 

1 

1 . 68 ' 

t .79 

1.71 

1.71 

Protein. 



S .40 

9.55 

9-67 

9-63 

9.17 

9.75 

9.73 

9-75I 

8.92 

8.81 

8.83 

Pat. 



1.27 

1.75 

1.63 

1.60 

1.44 

2.75 

1.87 

1 . 96 ! 

1.32 

1.38 

1.32 

•Crude fibre . . . 


.... 

0.13 

0.14 

0.17 

0 . 27 j 

0.21 

0.16 

O.T7 

0 . 24 ! 

0.08 

0.13 

0.16 

N. free extract . 



Sg.Sa 

87.02 

87.03 

86 . 94 ! 

i 

8836 

86.64 i 86.54 

i 

86.37 

87.89 

87.97 

87 . 9 S 

Glucose .... 



1.36 

1.08 

0.78 

1 

o. 86 | 

1.26 

X .31 

0.93 

1,85 

1.36 

I.II 

r=3 

Maltose, . . . 



i-97i 

2,10 

1.62 

i.7c^ 

2.03 

2.18 

1.53 

2.52 

j 1.68 

— 

1.50 

Invert sugar * 


^ 1 

C. 15 I 

r .58 

0.89 

1 . 28 ; 

* 4.65 

2.75 

1.72 

3.09 

j 1-99 

r .70 

1.90 

Dextrin *. . . . 



5 . 20 ! 

509 

714 

17.00 

* 7.25 

6.20 

7.01 

12.98 

j 4-63 

1 10.39 

17.12 

Total extract (residue on evaporation)* 

1 I 

— 



* 10.00 

[ 9-55 


16.05 

1 9*74 

16.42 

24.90 

Starch (pWEa'S method). 

83.77 

178 . 83 I 80.78 

S 1.06 

80.67 

178.50 

1 

8 o.r 3 

80.54 

178.41 

S 0.56 

80,83 

Protein soluble 
hours) .... 

in water 

(after 3 

5 . 1 J 

0 . 45 ! 0.50 

1 

om\ 

1-83 

! 

j 0.73 

0.62 

0.79 

1.14 

0.70 

0.66 

Protein soluble 
hours) .... 

in alcool 

(after 2 

j 

' 4.61 

! 

i 0.33 

1 0.33 

j 

0.37 

4-73 

I 0,63 

j 0.63 

0.58 

! 0*98 

04^4 

0.34 

Total PA • • • 



1 

0.20 

1 0.23 

1* 

1 0.23 

! 

, 0.23 

1 

i 0.35 

0-34 

0-35 

0-37 

9:33 

i, 0.34 


PjjOs soluble in water (after 

3 hours) 

1 o.og 

i 

i 0 . 09 ; 0.08 

1 o,og 

1 ! o.tS 

0.32 

o.ao 

» 0.31 

0.20 

i'i 




they are average values for similar products. 
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Afialys^s of rye flour and bread [in pe}ccntages of dry ntaikr). 



Rye 

II Rye bread, made 

1, 'ivith common leaven 

Rye bread, 
made with yeast 


1 flour j 

l| 

ij Crumb 

'i 

rightly 

baked 

crust 

Well 

baked 

crust 

Crumb 

hightly 

baked 

crust 

Well 

baked 

crust 

Ash. 

Froteiu... 

Fat. 

Crude fibre .. 

N.free extract. 

i 

0.78 

1 9.57 

I.18 

' 0.29; 

, 87*97'' 

1 1 

1.78 

10.77 

i i..5i 
i 0-37 

I 85.83 i 

! 

1.78 

10.77 

I.2I 

0.52 

85.72 

1.76 

10.77 

1.23 

0.66 

83-58 

2.31 

11*34 

1*51 

0.44 

86.40 

2.16 

11.16 

1*43 

0.^7 

84.78 

2.17 

11.29 

1.40 

0.70 

84.44 

Glucose. .... 

1 ij 

i 0.97 j 

a.Sgj 

1 

2.25 

2.43 

3-59 

1 

2.11 

1.52 

Maltose. 

1 i! 

5.05 i 

4.08 

4.48 

5*91 

3.42 

2.97 

Invert sugar*. 

> 6.00, 

5*96 

4*71 

4.30 

6.33 

4*97 

3-89 

Dextrin . .. 

i 11.23 1 

10.44 

15.29 

5.08 

35-89 

20.84 

13.93 

Total extract (res. on evaporation) * 

; 18.72 

17-55 

21.67 

*11.00 

31-27 

25,00 

23.24 

Starch (E^v'er’s method). . . r . 

i 

I 73.47 

69.44 


69.72 

1 

68,87 

69.18 

69.40 

Protein sol. in water (after 2 hours) . 

I 2.S5 

1 

2.51 

1.27 

I.I6 

2.14 

1*34 

1*33 

Protein, soluble in alcohol (after 
2 hours).. 

! ! 
j j 

4*3^ 

2.57 

2.II 

1.84 

1.23 

1.19 

Total FjO^. 

1 

j 0-34 i 

0.33; 

i 

0*34; 

0-34! 

0*35 

0-39 

0.38 

PoOg soluble in water (aftca: 2 hours) 

j 0.20 i 

i °-25| 

0.25 1 

0.24} 

0,28 

0.28 

0.28 


* These percentages were not determined on the hour actually used to make the bread' 
but are average values for similar products. 


The crust and crumb of all the loaves was analysed separately. With re¬ 
gard to the determinations of ash, protein, crude fibre and nitrogen-free 
extract, no considwable differences were detected between crust and crumb 
and between ligbtly baked and well baked loaves. On the other hand the 
composition of the flour differed considerably from that of the bread: in 
the process of bread-makii^, the carbohydrates decreased owing to losses 
aurmg fermentation, the ash was increased by the addition of salt and the 

evaporation 

ana partly to the addition of yeast. ^ 

deterl£,-^?^f were made for 

(residue sugar, dextrin, and total extract 

p ration). The residts obtained were not conclusive, but it 
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was evident that in the case of wheat, the process of bread-making caused 
a loss of sugar while in the case of the contrary action, if any, took place. 
With regard to the loaves themselves, the ainotint of dextrin and total ex¬ 
tract was greater in the crust than in the crumb owing to the higher tempe¬ 
rature attained by the crust. The oiily exception, to this latter rule was tlae 
T3^e loaf made with yeast whose cm mb contained more dextrin than its 
crust and this fact was attributed to a special action of the yeast enzymes 
on rye flour resulting in the formation of compounds which become insoluble 
at high temperatures. 

Both flour and bread were digested fcor two hours with water and with 
alcohol (70 per cent by volume), and:he two sets of extracts were tested for 
proteins. It was found tha t u sually proteins were more soluble in the crumb 
than in the crust and always more soluhle in the flour than in the loaves 
owing to the fact that as the tempeiatnie rises more of the proteins become 
coagulated and therefore insoluble ul te solvents used. Modifications in 
the phosphorus content of crust, crural) a^id flour were negligible. 

The results of the analyses are given Lo the accompanying tables: 


544 -The Use of Potatoes and their Derivatesin Bread-making. — Neumann, m. p., and 
Fornet a., in ZsitscUrift fur das Gtdj&iicwesenf Year VI, No. io*ii, pp. 193 "205- 

Miinster, 1914. 

Potatoes may be employed in bKai-making under various forms 
a) boiled; h) as flakes; c) as cooked meal, obtained by cooking the po¬ 
tatoes followed by drying and giindingj cQ as raw meal, obtained by re¬ 
ducing the potatoes to pdp aid then drying them without cooking; e) as 
potato starch. 

Boiled potatoes contain about fS par cent of water, and when added 
to dough at the rate of lo to rs per ceait, which corresponds to 3 or 4 
per cent of dry matter, the resulting bread keeps fresh for a length of time 
owing to the high water content of the potatoes. This specid effect is dire 
to the starch which is reduced to jelly during the cooking; it is therefore li¬ 
mited to cooked potatoes, to cooked, meal ^d to potato flakes. The cooked 
Tne ? , 1 only contains 10 per cent of wat«, and may be, added to dough 
at the rate of 3 to 4 per cent- When added to flour within the above limits 
the cooked potato starch facilitates tie gelatinisation of the flour starch 
and renders the distribution of moisture in the bread-crumb more nnifona. 
When, however, it is added in higher.ptoportions, the dough loses its elasti¬ 
city, too much water is retained during baking, the crumb is not soft and 
the crust becomes leathery. Hence if potato produds are to form more 
than 3 to 4 per cent of the dry matter of the bread, it becomes necessary 
to use uncooked materials such as raw nteistl and potato starch. 

The behaviour of potato products when added to dough preparra 
with rye flour have recently been made the object of a fresh set of experi- 

metits: ' n 

I, Coohei meal — With tie additiioii of this meal at the ral^ 5 
per cent, no <iifference was noted during the process of kneading, lie 
of bread increased a little and the moistiixe in the crumb was lais^a w 
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barely i per cent. With, the addition of lo per cent or more of cooked 
meal, kneading became much more difficult and the increase in the yield 
of bread and in the moisture of the crumb were considerable (see Table I): 

Tabi^e I, — Percentage of moisture contained in the crumh of bread. 



CompositioB of dough 

’ Calculated 

Found 

Kye flour alone 


t 

. . 44,1 

44.5 

» )! “5 

per cent cooked nieal . . . 

. , : 44.7 

45-3 

.) 10 


. . . 1 46.4 

i 47-1 

) )j “20 


. . . 1 48.8 

! 49.3 


The addition of more than 20 per cent renderedtheworkingof the dough 
impossible. 

2. Potato Hakes, — These behaved like cooked meal but owing to their 
inferior state of subdivision the gelatinous character of their starch was less 
e\ddent. A serious drawback to their use is the fact that they cannot be sifted 
and freed from the impurities which they always contain, such as fragments 
of potato peel, etc. ; when present in a higher proportion than 10 per cent 
they have also a tendency to form lumps during kneading, which renders 
the work very difficult. The bread had the same character as that made with 
the addition of cooked meal, but the yield was somewhat inferior* Bread 
with 20 per cent of flakes contained 47 per cent of moisture (calculated, 
47.8) in the crumb. 

The experiments showed that the best proportions in which to use 
cooked potato products was 20 to 25 per cent for boiled potatoes and 10 per 
cent for the cooked meal and potato flakes. 

3. Potato starch. — An addition of 5 per cent of this product did not 
appreciably modify the characters of the dough but with a 10 per cent addi¬ 
tion the dough lost its plasticity and required more water for proper mixing. 
The resulting bread too was moister. Kneading dough with potato starch 
is much easier than with cooked meal; it is essential to keep the dough soft 
otherwise the crumb cracks and the bread hardens and crumbles when 
only one day old. 

4. Raw meal. —The addition of this product to flour did not cause any 
special difficulties in bread-making. The best proportions in which to use 
it are the same as for potato starch, 1.10 per cent. 

When it is necessary to use flour substitutes in proportions above 10 
per cent, cooked meal is the most suitable single product, but it can be re¬ 
placed with advantage by a mixture of potato products. The yield of bread 
and dough obtained with the various pure and mixed flours is shown in 
Table II which summarises the result of nine experiments : 
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Tabeh II. — Yield of bread and dough per loo Paris by Xt'eig^Id offlo-ur 

{pure or mixed). 


i ' Rye flour and cooked < ^ j- Pv\ e flour and starch 

j S meal at the rate of I ^ , ’ at the rate of 

,3 Si I i «ia 



1 

5% 

1 ! 

10% 

: 

j 

2 ; 

” c' 

V 0 

S"' 

5 V ' 
i 

lo'^'o 20“ 

Of dough .... . . 

•Of bread. i 

j i 

157 

1 136 

1 

159 

1 141 

164.6 

145 

171.8' 

1 ; 

1 151 ■ 

! 

166.5' 

142 , 

1 

156-5 
13S : 

i 

^55-5' 157-9 
140 139 


The diifference in the chemical composition of loaves prepared with 
the various substitutes may be calculated from the chemical composition 
of the meals used which is set out in Table III. 


Table III. — Chemical composition of floitr and ficur substitutes. 



Wheat 

flour 

R\e flour 

Cooked 
meal 1 

Potato 

starolr 


per cent 

per cent 

per cent j 

per cent 

Water. 

11,00 

11.00 

10,00 1 

17.76 

Fat. 

1.50 

1.09 

0.25 i 

0,05 

Proteins.. 

12.12 

8.75 

' 7.00 1 

0.88 

Carbohydrates.; 

? 4-47 

78.10 ; 

7S.60 1 

80.6S 

Crude fibre. 

0.23 

0.35 

1-75 j 

0.06 

JVsh. 

0.68 

0.71 i 

2.40 , 

^>*57 

1 

100.00 

100.00 i 

100.00 t 

1 

100,00 


From this table looo parts by weight of rye bread with the addition 
of ro or 20 per cent of cooked meal would contain respectively 1.34 and 2.68 
parts less protein than the same weight of bread made from pure ly'e flour, 
and 1000 parts of rye bread with the same admixture of potato starch would 
contain 7 or 14 parts less of protein than the same weight of pure rye bread. 

545 - The Use of Rice in Bread-Making. — xovelli, x., in // Gwmaic di Risicuitum, 
Year V, No. 5, PP- 6S-72. Vercelli, :vi:arcla 15, 1915* 

The Experimental Station on Rice Culture at Vercelli in conjunction 
with the Association of Vercelli Agriculturists has carried out experiments 
in bread-making using wheat hour mixed with 20 per cent of rice fiour, the 
latter being freed only from the chaff so as to retain its superficial layere 
of the mesocarp which are rich in nitrogen. The bread thus obtained cotild 
not be distinguished by its organoleptic properties from pure wheat btead. 
The chemical composition of the two kinds is compared in the follo'rthg 
table: 4 ^ t 
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} White biead 

j in small loaves 

I 20 

I wheat flour flout 


Standard bread 
in loaves ot grams. 


wheat floui 


of rice Hour 


Water. 27.S 

Organic matter . . — 

Afh. 0.85 


Crude protein.* * I 

Crude fat.j 0.28 

Cellulose.{ 0.37 


Nitrogen-free extract (starch, dextrin, sugar) | 60.70 


30.6 I 35*2 


27.7 

0.90 

9.87 

0.25 

0.32 

60.96 


0.95 

10.38 

0.55 

1.20 

56.32 


1.10 
10.12 
0.5S 
i.iS 
51.82 


546. — Palm Wine (L^hbi) of the Tripolitan Oasis (i) —- bachilli dante, in Annaii 
di Chimim applicata, Vol. Ill, No. 3-4, pp. loi-iio. Rome, 1915. 

These new researches on the palm wine of the Tripolitan oasis were un¬ 
dertaken to determine the difference in composition between the fresh and 
fermented laghbi" and the chemical changes produced during the fermen¬ 
tation. The wine is obtamed from different varieties of Phomix dactylifeni 
as a dense sugary sap and in a few hoars it is rapidly fermented into a Mnd 
of very light sparkling win^. resembling cider and much appreciated by 
the Arabs. 

In Tripoli and Cyrenaica the Italian law regulates the collection of sap 
in order to protect the palms from possible destruction which would be 
brought about by injudicious tajjping. Under the present system the 
mortality of the palm reaches an average of 30 per cent. The collection of 
sap is limited to the period between March and November and is made 
by experienced Arabs who possess special permits. 

In summer alcoholic fermentation is in an advanced state a few hours 
after collection u^hile acetic fermentation sets in 2 or 3 days later and is 
followed by putrefaction in another couple of days. 

In Table I the results of the analysis of fresh and fermented Idghbi 
from mujtdti and t^ahuni palms are comijared. In Table II the analysis 
of the ash ^ the muftiti sample i? given. 

^ Daily determinations of the acidity of sample 3 were made until fermen¬ 
tation was complete. The maximum relative increase in acidity was from 
0.06 to 3.10 during the first three days. Further increases from 3.10 to 3.72 
took place during the 3rd to the 3th day and from 3.72 to 6.20 during"the 
5th to the gth day, 

Thousands of palms are tapped annually in Libya, and the yield of 
^hn reaches 30 litres of laghbi per day during the productive period 
whV'h varies from 10 to 60 days. 


(t) See also B. Nov. 1913, No. 1363. 


(£ci.) 
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Tabde I. — Analysis of fresh and fermented Idghhi [parts per tlwusand). 



Total 

aciditj' 

as 

Malic 

acid 

Diy 

estiact 

Ash 

Reducing 

sugar 

(glucose) 

Non- 

reducing 

sugai 

(saccha¬ 

rose) 

Alcohol 

I. Sample from \ • • • 

0.31 

143.89 

I.81 

12.82 

IOO.S7 


muthti 

4.42 

57 -i 6 

1-85 

— 

i 

45.10 by weight 
56.30 by volume 

j 

2. Sample from j . . . 

0.36 

ISS.I9 

1 

I- 5 I 

16.12 ’ 

1 113.08 

1 

labimi palm jpennented. 

5 -S 9 

97-24 

2.04 

— 

— ■ 

146. 30 by weight 
I57.80 by volume 

1 

3, Sample from • • • 

0.06 

182.43 

2.17 

8.32 

116.70 

1 

tabuni palmjF^^^t^ 

6.20 

80.15 

! 

2-57 

— 

— 

l45.70by weight 
I57.OO by volume 


TabIvE IL — imilysis ol the ash of the fresh muftiti sa?n^li\ 


Potash. 

. 46.10 

Oxide of iron. 

0.38 

Soda. 

. . 10 40 

Chlorine. 

13.91 

Magnesium . . . 

. . 3.02 

Phosphoric anhydride. , 

11.40 

nime. 

. . 3.20 

Sulphuric » . . 

5.30 

Alumina .... 

• - 3.54 

SiHca. 

0.72 


547 - Bacteriological Analysis of the Salt used in Dairies. wolpf, a., in Milch- 
wiUschafthche Zentralblatt, Year 43, Part 23, pp. 545-551. Hanover, 1914. 

The quality of the salt Used for dairy purposes is of great importance 
not only from the chemical but also from the bacterial point of view, since 
bacteria from the salt may sometimes produce changes in the products 
and consequently reduce their quality. 

Kapin and GrossERON have stu(Hed the infections arising from both 
taw and refined salt. They found that even after prolonged refining the 
salt contains a considerable number of bacteria. Although these germs 
were not of a pathogenic nature they proved very toxic when pure cul¬ 
tures were inoculated into guinea pigs, death resulting in 24 to 48 hours. 

Researches into the number of bacteria present in salt were under¬ 
taken at the Bacteriological laboratory of the Experiment Station at Kiel 
on various samples of salt used either in butter or in cheese making and 
stored in open barrels of wood. The pure culture were kept under obser¬ 
vation until all the colonies were developed, i. e. for 8 days. The results 
showed that the number of germs is less in the better quality salt used in 
butter making (300 germs per gram) than in the poorer kind used for 
salting cheese (25 000 germs por gram). The species included aerobic 
bacteria, notably yellow and white cocci and lemon yellow badlli and 
specimens of white Actinomyces from the soil. In the coarser salt used 
in cheese making were found moulds, a large number of imtm% 


mPTTSXRlES 
DEPENDING 
ON ANIMAL 
PRODUCTS 
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bacteria and a sporulated bacteritim of the group of hay and jxitato bacilli. 
Xo pathogenic germs such as B. coli or streptococci were found. 

As a result of other investigations, strains of organisms isolated from 
salt proved to possess the power of decomposing butter fat and certain 
samples of brine from factories were shown to be so badly infected with 
organisms as to be unfit for use. In general, abundant evidence was Inought 
forward to confirm pre^dous conclusions that the salt used in dairies is a 
frequent source of undesirable fermentations and should therefore be the 
object of rigorous care and cleanliness. 

548 - Condition of Casein and Saits in Milk. — v.^n slyee, i,ncans h., and Bosworth, 
Alfred \V., {New York Agricultural Experiment Station) in The Journal of Biological^ 
Chemtsity, Vol XX, Xo 2, pp. 135-152. Baltimore, Mcl., February 1015 
This paper is a contribution to the knot^ ledge of the chemistry of some 
of the constituents of milk. 

Milk contains two classes of constituents: those in solution and those 
that are insoluble and are held in suspension. One of the best methods of 
separating these two groups is by filtering the milk through a Pasteur 
Chamberland filtering tube. The writers adopted the special form of appa¬ 
ratus designed by Briggs for the purpose of obtaining water extracts from 
soils and which consists in putting the milk to be examined into a tubular 
chamber surrounding a Pasteur-Chamberland filtering tube; pressure 
amounting to 40 to 45 pounds per square inch is applied by means of a 
pump which forces air into the chamber containing the milk and causes 
the soluble portion of the milk to pass through the walls of the fiilter from 
the outside to the inside of the filter tube, from w^hich it runs out and is. 
caught in a flask standing underneath. 

Serum obtained as above from fresh milk has a yellow colour with 
a faint greenish tinge and slight opalescence. 

The milk constituents, in, true solution in milk serum are: sugar, 
citric add, potassiiim, sodium and chlorine; those partly in solution and 
partly in suspension or colloidal solution are: albumin, inorganic phosphate, 
calcium and magnesium. The albumin in fresh milk seems to be in part 
adsorbed by the casein and therefore only a part of it appears in the serum. 
In sour milk and in milk to which some formald^yde solution has been 
added almost all the albumin is, contained in the serum. 

When prepared by the method of filtration, the insoluble portion of 
.milk is gra^h to greenish white in colour, of a glistening slime-like 
aj^earance and of a gelatinous consistency ; if vigorously shaken in a flask 
with distilled water, it goes into suspension, and the mixture has the opaque, 
white appearance of the original w^k ., / ’ 

A smpension of the insoluble constituents of milk, prepared as above 
is neutral to phenolphtkafeiii. When purified (hy treatment, with alcohol, 
the in^lu^f: portion eqndsts of neutral |Cakdum caseinate-(in which 
eighjt equivalents c^ caldum) and neutral dical- 
The><^sein'anddicalcitim phosphate are not 
a study-of sixteen samples of , milk from thir- 
by,a study)of the deposit or ‘'separator sHme" formed 
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by wbirliiig milk in a cream-separator. If casein \^ ere chemically combined 
with the phosphates in milk, the ratio between these two constituents ought 
to be fairly definite and uniform, or in other w ords the organic phosphorus 
of casein should show a somewhat uniform ratio to the insoluble inor¬ 
ganic or phosphate phosphorus, whereas in the above samples the ratio 
varies between the wide limits of i :o.83 and i *.247. Even in the case of 
milk from the same animal at different stages of lactation, the proportional 
amounts of inorganic phosphorus vary widely as from 0.98 to 1.62 
with one cow; from 1.29 to 1.79 wdth another, and from 1.14 to 1.65 with 
a third. In another group of experiments 400 lbs. of milk were run through 
a separator eighteen times, and the separator slime collecting on the walls 
of the bowl was removed after the ist, 6th, 12th and i8th runs. Each of 
these deposits was then purified and analysed. The percentage of inorganic 
phosphorus was different in the deposits of the successive whirlings and 
was highest after the first run, which shows that the phosphates are hea¬ 
vier than the caseinates and could be separated from them by mechanical 
means. In another experiment about i litre of fat free milk was whirled for 
two hours, the '' separator slimewas collected, the same milk was then 
again w hirled for tw’o hours when the deposit w as again removed. The results 
of analysis showed that the first slime contained nearly tw ice as much phos¬ 
phorus as the second, and the ratio of organic to insoluble inorganic phos¬ 
phorus in the two deposits was as i: 1.92 in the first and i: 1.19 in the se¬ 
cond. By treating fresh milk with formaldehyde and whirling in a centri¬ 
fugal machine it is possible to effect a nearl}^ complete separation of phos¬ 
phates from casein. 

Both fresh milk and the serum from fresh milk show a slight acid 
reaction to phenolphthalein, but are strongly alkaline to methyl orange, 
indicating that acidity is due, in part at least, to acid phosphates. In eight 
samples of fresh milk the acidity of the milk and of the milk serum was 
determined after treatment with neutral potassium oxalate. The results 
show that the acidity of the whole milk is the same as that of the serum, 
and that therefore, the constituents of the serum are responsible for the 
acidity of milk. There is every reason to believe that the phosphates of 
the serum cause the observed acidity. 

In view of the data of the present research taken together with many 
other analytical data w’orked out by the writers, they suggest the follow' 
ing percentage of the constituents of a milk of average composition. 


Fat.•. .... 3.yo 

Milk sugai*.. . 4.Q0 

Proteins combined \\ith calcium. 3.20 

Dicalcium phosphate (Ca HPO4} . 0,175 

Calcium chloride (Ca CI.2). 0119 

Monomagnesium phosphate (Mc^ Pg Og).0,103 

Sodium citrate (Mag Cg Hg O7) . 0.222 

Potassium citrate (Kg Cg Hg 0^1 . 0052 

Dipotassium phosphate (K> HPO^l. 0.230 


Total solids , . . . 
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549 — The TiitratiOE and Significance of Ammonia in Milk. — Tillmans, j., sjplitt* 

GERBER A., and Riff art, H., in Zciischrift jiw UnUrsuchung der Aahrungs und Genus s- 
miliel Vol. 27, Part 1-3, pp- 59-76, jVIunster, 1914* 

Previous investigations on the occurrence of ammonia in milk have 
yielded somewhat contradictory results largely owing to imperfect methods 
used for estimating the ammonia. In the present investigations it was found 
that the first step should consist in eliminating most ot the albuminoid 
matter. To this end the milk should be treated with chloride of mercurv* 
and hydrochloric acid or with sodium phospho-acetate both of which 
proved suitable for the purpose. The estimation of ammonia by direct 
distillation under reduced pressure of the liquid thus obtained presents some 
difficulties vrhich mat' be avoided by first treating the solution with mag¬ 
nesium chloride and sodium phosphate; by this means the ammonia is 
precipitated under the form of ammonium-magnesium phosphate; the 
precipitate together with the filter paper are then mixed with water and 
reduced to pulp, and then distilled with magnesia at atmospheric pressure. 

Even fresh milk as it issues from the cow's udder contains small quan¬ 
tities of ammonia, from 3 to 4 mgms. per litre. As the decomposition of the 
milk proceeds, the quantity increases continuously. Heating does not 
hasten the process but it causes the formation of compounds which precipi¬ 
tate out with the magnesium phosphate and yield ammonia on subsequent 
distillation, so that heated milk gives higher results by the magnesium 
phosphate method than by the method of direct distillation under reduced 
pressure. 

Artificial contamination of milk with small quantities of dung did not 
immediately increase the quantity of ammonia l)Ut after several days the 
ammonia content of the contaminated milk was much higher than that 
of the uncontaminated sample. 

On the whole the ammonia content of milk affords a good index of its 
bacterial condition and any milk containing more than 10 mgms. of ammonia 
per litre may be condemned as highly contaminated. This method of 
estimating quality of milk should prove useful on account of the ease and 
rapidity with which it is carried out, 

550 The Preservation of Milk by Freezing. — Fascetti, g., m Le staziom spenmentaii 
agraneiialiane, Vol, XT^VIII, Part, i, pp. 61-65. Modena, 1915. 

There are two chief systems of preserving milk by freezing, viz : a) by 
transforming it into solid blocks, and 6) by putting pieces of frozen milk 
into the cans. The disadvantages of the first method axe the necessity 
for thawing when required and the partial de-emulsification of the milk. 
The second method is more practicable since the temperature of the milk 
can be kept at nearly C. for several days and the milk is always ready 
for use. 

Freezing causes a separation of the milk into layers of different compo¬ 
sition, an upper layer rich in fat, a central layer rich in solid constituents 
and a lower layer where the water accumulates. Milk was frozen in the 
Aotifren Singrun apparatus and the three layers were analysed sepa¬ 
rately with the following results: 
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Judged on ordinary standards, the analysis of the upper la>er would in¬ 
dicate the addition of water w^hile the middle layer would appear to have 
been deprived of some of its fat and the lowest layer has a totally abnormal 
composition. Consequently when frozen milk is added to milk cans as 
a preservative, vare should be taken that all three layers be represented 
equally or the composition of the resulting milk will be affected. 

551 - Investigations into the Differences in the Results of Classification of Wool, 
according to the Industrial, Micrometric and Selection Points of View. {From tu 
Royal Hun^artan Institute for Judging Wool at Budapest ).— Keresztory, Paul, in 
seHetiigyi Kozlemmyekf Vol. 17, Part. 5, 835-886. Budapest, 1914. 

In the first section of his comprehensive work the writer gives a his¬ 
torical review of the three methods of classifying wool adopted r^pec- 
tively in the selection of sheep for breeding, in the microscopic exa¬ 
mination of wool and in judging wool for industrial purposes, or in other 
words, the selection, micrometric and industrial methods of classification. 

It is generally known that there us no strict agreement between these 
different methods of classify'ing wool. In order to explain the discrepancies 
the Royal. Hungarian Institute for Judging Wool in Budapest determined 
the degree of fineness of 150 carefully assorted samples of wool Some of 
the samples came from factories where sorting was also carried out, the 
rest were sorted in the Institute according to factory methods. In addi¬ 
tion to being graded, the average diameter of the fibre of each sample of 
wool was ascertained as well as the curliness and other macroscopic cha¬ 
racters. 

The condusion drawn from the results of all the examinations can be 
summed up in the following words: 

I. In grading for industrial purposes, special attention is given, not 
only to the finen^s, but espedally to the texture and length of the staple 
and the colour of the wool, while with regard to the fineness, much import¬ 
ance is attached to the nature and number of the coarS^t fibx^ to be 
found in a grade. ^, 

a. The curl measurer (Krauselungsmesser) used 
sitying wool on the hoof only gives reliable results with the 
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of wool, AVhen applied to combed wool, the curl measurer gives, as a 
rule, I to 4 degrees of fineness less than industrial grading or micrometric 
sorting. 

3. Micrometric fibre measurement is useful in controlling the results 
of industrial, or breeding classification, provided that the results obtained 
are shown to correspond to the grading requirements of the manufacturer 
and the breeder. 

4. The micrometric degrees of fineness in wool which are commonly 
used require correction for the following reasons: 

a) The tables at present used in the microscopic measurement of 
the fineness of the fibres have not been drawm up upon the basis of microsco* 
pic measurements, but indirectly by the simple conversion of the eiro- 
meter degrees into thousandths of a millimetre. Thereby the error arose, 
that in the low^er grades, the fibre diameter comes out always too high. 
In fact the degrees of the eirometer cannot be uniformly converted into 
thousandths of a millimetre, as is shown by the measurements obta;iiilM. 
Thus for example, i degree according to Kohler in the Sup^r-Supet Elekta 
grade gives, on an average, 10 p. in microscopic measurement, while in 
the tertia grade, it corresponds only to 6 p,. This lies in the construction 
of the eirometer. 

b) The d^ree of fineness is given in fractions of p. which detracts 
from the clearness of the table. 

c) As these investigations have shown, in industrial grading, it is 
not the average fineness alone that is to be taken into consideration, but 
rather the number of coarse fibres present and the amount of their devia¬ 
tion from the fineness of the grading. In the table therefore the correspond¬ 
ing limit figures must be given. The correction of the table could thus only 
be carried out on the basis of the examination of numerous samples care¬ 
fully graded according to the industrial method. The following table 
is drawn up according to this principle. 
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The advantages of this table, which better fulfils practical requirements, 
may be summarised as follows: In every grade the average of the fibre dia¬ 
meter is given in whole thousandths of a millimetre. Therefore only one 
figure is remembered for each quality, this is the easier, since the figures at 
vSSE begin with 15 and rise by 2 from class to class till S, when the in¬ 
crease of the average diameter is by 4 (x to T, by 7 p thence to Qu and by 
9 from Qu to Quinta. The permissible variations of the higher grades below 
the standard are i (jl ; in T, 3 [x; in Qu 4 p; in Qu^ 5 [x, from which values 
the upper and lower limit numbers of the diameter of the fibres in the case 
of each quality can be reckoned. The figures giving the permissible limit 
of variation from the average value are indicated by the names of the gra¬ 
des themselves (Tertia, Quarta, Quinta) and consequently can easily be 
remembered. On the w^hole, this scale of fineness corresponds to the regu¬ 
lations of the Leipzig Wool Convention and shows scarcely any alteration 
in this respect. 


552 ~ Establishment of a Rubber Market at Batavia (Java). — van de i^eemkolk w. j., 
in Tydschnfi voor Nyverheid enLandhouw in Nederlandsch^Indie, Vol.XC, Parti, pp. 1-14. 
Batavia January 1915. 

The establishment of a rubber market at Batavia is a result ot the 
increasing importance of the production of tubbier in the Dutch East 
Indies which is now- equal to 25 per cent of the world’s production. 

The advantage of a market at Batavia are: i) diminished freights 
and cost of transhipment; 2) saving of the insurance hitherto paid for 
sales outside country of production; 3) more prompt arrival at place of 
destination; 4) more prompt realisation of the value of the product; 
5) more intimate contact between producer and consumer; 6) opening up 
of a .more extensive selling area. 

On January 15, 1914, when the conference met at the " Handels- 
vereeniging ” of Batavia, a committee was appointed to prepare a preli¬ 
minary scheme for the organisation of a market on the lines of the Amster¬ 
dam market. 
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plant diseases 


DISEASES NOT DUE TO PARASITES OR OF UNKNOWN ORIGIN. 

553 ~ [Some Remarks on the ‘*Zeefvatenziekte ” Disease of the Sugar Cane 
(G. Z. 247 B) in Java. — Fellinga, F. B. in ArcUef voor de Suikerindustfie in 
Nederlansche-InMe, Year XXIH, Part 3, pp. 71-84; Soerabaja, January 1915. 

This disease is identical with t37peIV of sereh(i) described by 
Wakkfr and Wekt in their summary of the diseases of the sugar cane. 

The degeneration of the sugar cane G. Z. 247 B, of which complaint 
has been made of late years, is nothing but this disease. The susceptibi¬ 
lity of this sugar cane to the disease increases every year. A cutting from 
an infected individual produces a plant which is much more seriously 
ajSected than the parent. Bad soil and unfavourable meteorological 
conditions tend to increase the disease. 

By the selection of healthy cuttings and their propagation in the 
mountains, slips can be obtained which, even on being replanted in the 
plains can produce plantations of nearly healthy sugar canes. Experiments 
made by the writer at Modjosragen have yielded a larger sugar return than 
has been obtained by using cuttings, from other plantations in the plain. 
An ^timate shows that the use of cuttings from the mountains is more 
profitable than that of cuttings from the plains. The writer urges the plant¬ 
ers to take care to plant only healthy slips, in order that the destruction 
formerly wrought by the “sereh'' may not again devastate the sugar 
cane plantations. 

554 - Bffeet 0! Dilution upon the Meetivity of the Virus of the Mosaic Disease of 

Tchaceo*—A ixard, H. a., in of AgrictiUuml Research, VoL III, No. 4, 
pp. 295-399. Washington, D. C., January 1915. 

A certain quantity of sap was extracted by piessure from the leaves 
of infected tobacco,filtered to separate the cellular tissue, and diluted to 
various concentrations with tap water. The solutions were then inocula¬ 
ted into vigorous young pot plants cultivated in a green house. In order 
to make a reliable test of the infective power of the diluted virus, a drop 


(i) See p, 361, B. December 1910: B. May 1911, No. 1341; J 5 . July 1914, No. 652. 

m.) 
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of the solution was inoculated into all the leaves (4 or 5) by means of 
needle pricks at various points. It was found that the virus diluted to 
I in 1000 of water bad the same power of infection as ordinary undiluted 
virus and that it was not until the dilution exceeded i in 10 000 that the 
power of infection was diminished to any considerable extent. 

The virus has an excessive infective power on all susceptible plants, 
the latter onh remaining free from disease when all possibility of infection 
has been eliminated. 

Everything leads to the belief that the virus of the disease contains 
a substance which disturbs the nutrition and development of the plants 
and that this substance increases to a remarkable extent when the virus 
is introduced into susceptible plants. , 

Although the disease may be considered as due to the work of certain 
enzymes, the writer is of the opinion that parasitism offers a simpler and 
more reasonable explanation of its origin. 

DISEASES DUE TO BACrERIA, 

FUNGI AND OTHER LOWER PLANTS. 

555 - Scottish Uredineae. — Wilson, Malcolm, in Th& Journal of Botany, Briitsh and generauties 
Vol. EIII, No. 626, pp. 43 * 49 - Eondon, February 1915. 

The following fungi except Puccinia borealis Juel, were collected in 
Scotland generally in mountainous distrcts during the vsnmmers of 1913 
and 1914. 

P. Prostii Moug. was recently recorded by MasseE in Great Britain 
on cultivated tulips, no precise locality recorded. It is already known in 
France and Italy on TuUpa sylvestns and T, australis. It is now recorded 
on the leaves of T, sylvesiris in the Botanic Gardens at Edinburgh. The 
diseased plants produced few flowers, Spermagonia though not mentioned 
in the previous accounts were found in great abundance. 

Contrary to the plan followed in recent publications, P. borealis Juel 
having been found in Scotland should be included in the Uredineae of Great 
Britain. The aecidial form on Thalictnm alpimm was first described by 
GrEVH/EE (1823) under the name of Aecidium Thalictri as being found 
on Ben VirHch (1821) and later in other localities in the Highlands. Gee- 
VIEEE's type specimen is preserved in the Herbarium of the Botanic Gar¬ 
dens at Edinburgh. In 1894, JuEE, with material obtained from the moun¬ 
tain regions of Scandinavia, showed that the spores of Aec. Thalictri Grev. 
were capable of infecting Agrostis borealis producing uredospores and teleu- 
tospores and that Anihoxanthum odoratum was probably a second host 
of the fungus which he described as P.horeahs 

P. septentrionalis Juel, is widely spread in Scotland. The aecidial 
form living on T. was described by Johanson {1885) under the name 

of Aec, Sommerfeltii. In 1895 JuEE with material from Norway and Swe¬ 
den showed that the spores of Aec. Sommerfeltii are able to infect Poly¬ 
gonum mmparum and P. Bistorta which produced uredospores and tdeuto- 
spores of the fungus described by him as P. septentmmUs. Aec. Smrnr- 
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feltii has also been found in Perthshire, also on Ben Lni Meall 

nan Ptaxmachan in 1914. From information communicated to the writer 
this fungus is common on a large number of the highest moimtaiiis of 
Scotland, A specimen of this fungus coEected in 1845 in Aberdeenshire 
(Gleen Callater) is preserved in the herbarium of the Botanic Gardens at 
Edinburgh. In October 1914 the teleutospores of this fungus were observed 
on Folygormm vivipamm on Ben Ltd. 

P. Anthoxanthi Feld, has only occasionaEy been tonnd 01^ AniJtoxan- 
thum odomtum in Great Britain. It was recorded in Norfolk in 1884 by 
ProwRiGHX and specimens have been coUected in Yorkshire. During 
the summer of 1914 the uredo stage of this species was found on Ben 
Voirlich (Loch Lomond) and again in the neighbourhood of Ben Ltd 
(Perthshire). In July of the same year the writer cf*Eccted specimens of 
the same fructification on Anthoxantum oiaratum in Germany neat Mar- 
burg-am-Lahn. (Hesse) Paraphyses were obviously present with the spores, 
a fact not previously mentioned in the original description of this fungus. 

Melampsora alpina Juel with uredospores and teleutospores was found 
on Salix Mrbacea on Ben Lui in October 1914. Lhis species was first re¬ 
corded in Norway and Sweden and then in Switzerland. The aecidial 
form develops on Saxijraga oppQ&itifoUa. On Ben Lui the diseased speci¬ 
mens of Salix hefhaced were found growing near to Saxifraga eppo^itiJoUa, 
though the aecidiaLform was not found on the latter. 

556 - The Causes which Predispose Wheat to Attacks of Brysiphe jgramini% <i). — 

Riveeia, V., in delld if. Siazione diPMolo^ia ve^etahf Roma, pp. 5-42, Fig. x-3, 

I diagram. Rome, 1915* 

In 19x0. the writer undertook experimental researches with the view 
of determining the factors predisposing wheat to the attack of mildew 
(Erysipke graminisl}. C.). He used fox this purpose cultures on solid and on 
liquid media. As the biological species of the fungus chosen by the writer 
had been taken from wheat, he selected as the subjects of the e:3fcperi- 
ment two common varieties of this cereal, Gentil rosso and Noe. 

In addition, the writer investigated the causes that influence the germ- 
iiiation of the reproductive organs in the conidial form of the parasite 
in question. In his opinion, the results of his researches show clearl} that 
the condition predisposing wheat to the attack of mildew is a loss ci tur¬ 
gor in the host-plant due to the dryness of the soE, or in some cases, to great 
rises of the surrounding temperature. 

The same conditions, however, prevent or hinder the germination of 
the conidia which require a certain degree of humidity and not too high a 
temperature. 

Although the causes determining the predisposition of the host-plant 
to the disease and those promoting the germination of the conidia are 
opposed to each other, conditions do arise in practice when the moisture 
necessary, to the germination of the conidia intervene while the suscepti- 

", M ^ No. ::456, B, Aag,-S€pt.-Oet, B, September X913. (EA) 
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biiity of the plant due to previous dry weather still persists. Thus, in 
the case of relatively cool, damp nights succeeding hot or dry days, the 
conidia penetrate into and develop in the tissues of the host when these 
tissues are in process of recovering their maximum degree of turgor. 

As to the actual cause of the penetration of the conidia through the 
tissues of the wheat plant which have lost their turgor, it ma> be supposed 
that the mechanical resistance offered to the parasite by the external w’-ali 
of the epidermal cells dirainishes with the decrease of cellular tension. 

The special constitution of the sap and of the cell membranes due to 
manuring can have only a secondary importance in causing an attack of 
mildew since the parasite develops and spreads equally rapidly on organs 
that have lost their turgor, whether these belong to well manured plants, 
or to those growing in soil that is very poor in nutritive salts. 

557 — CoUeiotrichum destructivum n. sp.andC, solanicolum n.sp. Pa¬ 
rasitic on Clover and Potatoes in Utah, U. S. A. — o.’ Gara, p. j., in Mycoio^ia, 
Vol. VII, No. I., pp. 3S- 41. Lancaster, Pa. January 1915. 

Ill numerous fields of the valley of the Salt Lake red and alsike clover 
were found to be attacked by a species of ColleMrickum different from C. 
Trifolium, Bain, though according to several reports the s}Tnptoms 
produced by the two fungi are similar. 

- The fungus generally attacks the plants near the base' but sometimes 
occurs just below the inflorescence. The first noticeable symptom of the dis¬ 
ease is a sudden drmng of the inflorescence followed by damage to the stem, 
petioles and stipules. 

The writer describes the parasite as C. destmctiinm n. sp. ■ 

In several' potato fields of the same locality has been found another 
new species of the same genus described by the writer as C. sohnmlum. 
This fungus more often attacks the underground stem of potatoes and 
rarely the parts above the level of the soil. Sometimes it produces a sort ol 
well defined canker, dark brown or black in colour, somewhat resembling 
the patches caused by Rkmoionia, but generally the entire subterranean 
portion of the stem is attacked. The mycelium of the fungus invades the 
, baik below the epidermis and appears at first hyaline and sHghtly septate. 
It then turns brown and multicellular, forming bodies resembling sclero- 
tia under the epidermis from ^hich are produced hairs and fertile filaments. 
When the stem dies the epidermis becomes detached, exposing the dark- 
brown ox black sclerotia-like bodies. Cultures of the fungus grown in the 
laboratory have shown a characteristic manner of reproduction. 

The writer also describes under the names of C. salmonicolor and Fhma 
wsUata two other new species of micromycetes on the stems and leaves 
of Asdefias spemsa Torr* in the Salt Lake Valley. In every 
attacked by Fk rostrata were also infected by C&rcospQm 
Peck. 
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55S - Gummosis Due to Bacteria on the Roots of Sugar Beets Preserved in Silos, — 

Arnaxjd, G,, in Comptes rendus hebdomadwires des Seances de VAcadhnie dcs ScienceSf 

Vol. 160, No. II, pp. 350-352. Paris, March. 15, 1915* 

Tife sugar factories of Abbeville (Som m e) and of Coulommiers (Seine- 
et-Marne) sent to the Paris Station of Phytopathology in January and Fe¬ 
bruary ,1915 some sugar beets taken from storage silos In the preceding 
December these roots had for the first time shown signs of alteration due 
to gummosis. 

The roots, which were little altered, had dark glassy patches on the 
surface; gradually the pulp lost its yellowhish-white opaque colour, 
becoming more transparent and similar to that of boiled sugar beets. 
These transformations were due to a change that makes the tissues more 
homogeneous by partially dissolving the cells and filling the intercellular 
spaces with gummy matter. 

From the cut surface there oozed out a colourless, very transparent 
gum. By degrees, cavities with a diameter of from 4-5 mm. were formed in 
the parenchyma between the concentric zones of fibrovascular bundles, 
and sometimes the different zones become completely detached. The in¬ 
terior of the altered beetroot did not turn at all browm, contrary to what 
had been observed in certain forms of gummosis which attack the plants 
during the vegetative period. The roots affected by gummosis had no un¬ 
pleasant odour and those in an advanced stage of the disease became, of 
the consistency of a hard sponge. The only cause of the alteration was, 
according to the writer, a bacterium, w^hich from the rnorphological point 
of view, much resembles, BacL Mori of the mulberry, this microorganism 
makes its way from the exterior to the interior by means of the intercellular 
spaces at the same time destroying the neighbouring cells. 

On the external surface of the roots were found large quantities of Pe- 
nkillium glaucum, Botryiis cinerea, Fusarium roseum and Mucor Mucedo. 

The gum that exuded from the cut surfaces did not seem to epcourage 
the growth of moulds, but saccharomycetes at once appeared in large 
numbers rendering it opaque. 

In the opitiion of the writer the beets suffering from gummosis 
were probably roots altered by cold. Attempts to infect normal roots 
Jailed, even when these were cut in two and attached to a diseased beet, 
on the other hand, a beetroot of which one half was immersed for a minute 
in boiling water became gummose on the outside portion of the treated 
2one. 

From the industrial point of view, the alteration produced by gummo¬ 
sis is injurious because of the transformation of the saccharose into reduc- 
iug sugars and the production of gum which it is difficult to eliminate. 

539 - Hie Disease of Ck^ee in Porto Rico. — Fawcett, o, e., in Porto Rico 

A^mUurid Experimerd Sioiiimi JBuUstin No. 17, pp. 29+8 tables Washington, Fe- 

bmaiy 9, 1913. 

In Porto Rico coffee is commonly attacked by fungoid diseases which 
cause consideraMe damage. The writer describes the more frequent 
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changes produced by the following fungi: Felliculayia Koleroga (i) on the 
leaves ; Stilbella fiavida (2) also on the leaves ; Rosellinia sp. (probably R, 
bunodes) on the roots; Cercospora co'ffeicola (3) on the fruits and seeds. Of 
minor importance are the diseases caused by Cephalosporium sp. on the 
leaves and of Fiisarmm sp (?) on the roots and stem. Hemileia vastatnx 
has not yet been recorded (4). 

No satisfactory means of control against P. Koleroga have yet been 
found. Repeated spra^dngs with Bordeaux mixture do not destroy the 
fungus completely, enough being left to begin a new attack after a short 
period. 

Bordeaux mixture is very effective against S. fiavida and is recom 
mended as a preventive against disease in healthy and productive 
plantations. 

The spread of Rosellinia can be prevented by isolating the infected areas 
by means of ditches. This operation should be preceded by the sweeping 
up and destruction of vegetable refuse, diseased plants, suckers, etc. The 
addition of quicklime, sulphur, etc» also appears to be effective in preventing 
the spread of the parasite. 

The attacks of C. oofieicola can be checked by affording the plants 
suitable shade. 

According to the writer more importance should be given to the use of 
preventive measures than to attempt to destroy the diseases attacking the 
older plants. 

560 - A. New Disease of the Hazel Nut in Oregon. — barss, [h. p. in Second Memia 

Crop Pest and horticultural Meport, 1913-1914, Oregon Agricultural College Exp 0 ^iMent 

Station, Corvallis, Oregon, pp. 213-233, figs. 4-12. Corvallis, Oregon, Jantiaiyis, 1915. 

Only relatively small and young plantations of Hazel {Cdfylus avel* 
land) occur in Oregon at the present timb. However the favourable climate 
of the western part of the State and the good yields already obtained in 
some well kept orchards tend to encourage the cultivation of this plant 
for industrial purposes. 

In several localities of the western part occurs a serious disease of the 
hazel which has not been previously recorded either in this or any other 
State. The disease is characterised by the wilting of the buds and new shoots, 
by spots on the leaves, by the twisting and breaking of the smaller branches 
and by the formation of cankerous growths on the trunk and larger branches. 
It is always accompanied by a bacterium which is very abundant and as 
yet undetermined. This organism is supposed to be the cause of the disease, 
but owing to unfavourable conditions the medium no concrete results 
have been obtained with^the inoculation experiments in 1914. 


(r) See also B. Dec. 1914, No. 1185. 

(z) See also B. Feb. 1911, No. 615 ; and B, Jan. No. 78. 

(3) See also B. April 1913, No. 369. " (E£). 

(4) See B. Dec. 1910,' pp, 356 ^nd 362;B.Feb. 1911, No, 615; B, Jane 

B. July igri. Nos. 2i3oand2378; B. Aug.1912, No. 1127; B. Oct. 19^2, No. 1423; B. April 
iqi3 Nc, 369. 
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It is probable that tbe disease is propagated from one season to another 
by means of the cankers and infected buds. Living bacteria were isolated in 
November, December, January and February. They were also found in a 
dead spring bud in April. The bacteria appear to be easily carried from these 
centres and to form new centres of infection on the leaves and developping 
shoots either by the dropping of viscous masses of bacteria due to the trans¬ 
piration of the diseased tissues in damp weather or by sucking insects, 
such as aphides, which frequently occur in great numbers in orchards in 
early spring. 

The disease appears to be active from the opening of the buds in the 
spring until the appearance ■ of dry weather in summer. Certain varie¬ 
ties of hazel, as yet unidentified, appear to be immune, whilst others on 
the contrary are very susceptible. The varieties “Du Chilly"' and “ Ave- 
line" are amongst the least resistant. The variety “ Barcelona " is not as 
susceptible as the two preceding but it is far from being immune. 

As a possible means of prevention and control of the disease it is suggest¬ 
ed that: i) resistant varieties should be selected; 2) the tree should be 
grown as a standard rather than as a shrub; 3) the plants should be cut 
back frequently below the diseased parts, being careful to use sterilized 
pruning instruments and to wash the cut branches with i per cent corro¬ 
sive sublimate; 4) the number of infections should be reduced by high 
pressure spraying of the whole plant, using 40 per cent sulphate of nicotine 
diluted in the proportion of i in 1000 of water or even i in 1200 of lime- 
sulphur wash or Bordeaux mixture. In preparing the wash, Bordeaux mix¬ 
ture should be brought to the degree of concentration required by summer 
sprays (800 gms, of copper sulphate, 800 gms. of lime per hectolitre of water) 
and the lime-sulphur wash at the ordinary dilution employed for the treat¬ 
ment of the leaves (about 3 per-cent). The nicotine may be mixed with 
excellent results to one or other of the two spraying mixtures. The first 
application should take place at the time of the opening of the buds and 
later application should follow as often as it appears necessary to protect 
the new foliage until the arrival of the dry weather. The nicotine may be 
omitted from the later mixtures especially if the foliage shows no signs 
of the presence of insects. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. ^ 

oEasK&AKTim 561 CoceMas Obsemd in Durham and North Yorkshire. —Harrison, j. w. h., in The 
NaiUfidist, No, $97, |^, 78-81. Eondon^ Febnjary 1915, 

The writer gives a list of the various species of Cocoidae occurring in 
Durham and North Yorkshire especially in glasshouses and on purchased 
fruits. 

i) Aspidiotus mrantii (Maskell) found once on lemons; 2) A. bromeliae 
(Newstead) rare on pineapples (i); 3) A. dictyospemis yar, arecae (New- 

M).. 


li) See also S. Oct. 191^, No. 967. 
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stead) on palms in greenhouses; 4) A. hedeme (Vallot) in enormous quantities 
in the sheaths at the base of palms under glass; the writer has reared a small 
hymenopterous parasite from this scale; 5) A. pemiciosus (Comstock) 
represented by a small number of specimens found on a pear; 6) A. zonatm 
(Frauenfeld) on oaks; 7) Parlatoria proteus (Curtis) rarely on Cypvipedium 
under glass ; 8) P. proteus var. crotmis (Douglas) on Croion ; 9) P. pergandii 
(Comstock), common on imported oranges; 10) Chionaspis salicis (Linn.), 
veiy^ abundant on Alnus glutinosa, Fraximis excelsior, Salix caprea, S. 
aurita and S. cinerea; ii) C. *aspidistrae (Signoret), on ferns in a hothouse; 
12) Mytilaspis pomomm (Boiiche) less abundant than one would expect; 
this scale was observed on S. caprea, S, aurita, Prunus spinosa, and on the 
apple; 13} Eriopeltis festucae (Fonscolombe), on grasses (Festuca) ] 14) 
Signoretia luzulae (Dufour), on Luzula campestris] 15) Lichtensia vibnrm 
(Signoret) on Hedera Helix] 16) Pulvinaria vitis (Linn.) on a specimen of 
Prunus spinosa] 17) P. vitis var. ribesiae, rarely on Ribes nigrUm in a 
garden; 18) Lecanum hesperidum (Linn.), on Abutilon in a green house; 
19) L. persicae v2iX, coryli (Linn), on the hawthorn; 20) L. bituberculatum 
(Targioni Tozzetti) on the hawthorn; 21) L. capreae Linn.), on Prunus 
s^wosi?: and hawthorn; 22) L. coffeae (Walker) on Pteris sp.; 23) Dactyhpius 
citri (Risso) very common on young orange plants, ’ on Aspidistra, etc., 
under glass; 24) D. hngispinus (Targioni-Tozzetti), on Aspidistra y* At a- 
lia, etc.; 25) D, walkeri (Newstead), on Ammophila arenaria and other 
grasses; 26) Pseudococcus aceris (Signoret), on Prunus spinosa] 27) Ri- 
Persia subterranea (Newstead) on the roots of grasses, in the nests of 
Fasius flavus{Forniicidae)] 28) Eriococcus insignis (Newstead) on grasses; 
29) Apterococcus fraxini (Newstead) on Fraxinus] 30) Cryptococcus fagi 
(Baxensprung) on Fagus sylvatica; 31) Newsfadia floccosa (De Geer,) on 
Polytrichum] 32) Orthezia cataphracta (Shaw) on Sphagnum, Polytrichum 
and lushes; 33} Orthezia n. sp. (?) on Sphagnum. 

562 - Inseets Observed on Olea. chrysophylla and on O. verrucosa in 
Erithrea and South Africa Respectively*— Silvestri, f., in BoUetUno del Lahoratono 
di Zoolo^ia qenerak e a^raria della B. Scuola superiore d'A^ricoUufa in Portici,Vol TX, 
pp. 240-334, Figg: I-UXXVIII, February 20, 1915- 

In the course of excursions made from August 23 to September 8,1914, 
to the olive plautations of Nefasit (Erythrea) in quest of parasites of the 
olive fly (Dacus oleae) (i), other insects were collected from Oka chry- 
sopkylla at the same time, and these together with those found upon 
O. verrucosa, in South Africa in March 1913, form the subject of this article. 

The systematic description of many species new to science is accom¬ 
panied by biological notes. The insects determined and studied are as 
follow^s: 

Thysanoptera: Phheotknps oleae Costa, common in Erythrea. 

Hemipiera : i) Cysteochua pallens Horvath n. sp. which punctuies the 
completely developed, or growing, leaves of 0 . chrysophylla at Nefasit; a) 
E. sordida Stdl, which attacks the leaves of 0 . verrucosa near Wellington 


(i) See B. April 1915, No. 450. 


- (W- 
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(Cape Colony) ; 3) Euphyllura aethiopica n. sp. amongst the inflorescences 
on the young shoots of 0 . chrysophyild at ^Tefasit; 4) E, longicMata n. sp» 
on the young shoots of 0 . verrucosa in the Transvaal and Cape Colony (Well¬ 
ington) ; 5) Siphomtt s finitimus n. g. and n. sp. on the lower suiface of the 
leaves of 0 . chfysophyUa at Nefasit, 6) Phenacoccus eleabius n. sp. on the 
jeave® of 0 . chrysophylla at Nefasit; 7) Philippia chrysophyllae n. sp. on the 
branches and leaves of 0 . chYysophylld at "Nefasit; 8) Saissetia oleae (Bern.) 
on O. cryscphylla at Nefasit; q) Aspidiotus oppugnati^s n. sp. on leaves of 
0 , ckrysophyUa at Nefasit; 10) ChrysomphaluiS opimus n. sp. on lea^^es of 
0 . chrysophylla at Nefasit; 11) Sek'tasptdus articulatus (Morg.) on leaves of 
the same tree at Nefasit; 12) Chi(masp%s olivina (Teonardi) on branches 
and leaves of 0 . chrysophylla at Nefasit. 

Neufoptera: Crysopa sp. and Sympherohius amicus Navas n. sp. of 
which the larvae were found by the writer preying on Phenacocc% s elea- 
hiusy near Nefasit. 

Lepidoptera: i) Carposina chersodes Meyerick, on the fruits of 0 . 
chrysophylla at Nefasit; 2) Prays chrysophyllae n. sp., which attacks the 
floral buds of 0 , chrysophylla at Nefasit; 3) Oecoplayllembius inferior n. 
sp. which bores beneath the epidermis of the lower surface of the leaves 
of 0 . chrysophylla at Nefasit. 

Qoleoptera : i) Chihcorus distigma Edug, observed preying on Ohio- 
naspis olivina (Teonardi) ; 2) Nephus vetustus Weise, on two trees of 0 . 
chrysophylla attacked by Phenacoccus eleabius near I^Hasit; 3) Argopystes 
silvestrii Weise, of which the adu^t form devours the.parenchyma of the 
leaves of 0 . chrysophylla near NMasit; 4) Anchonocranus oleae Marshall, 
which lives at the expense of the seeds of 0 . verrucosa at Wellington 
(Cape Colony) and in the Transvaal (locality not mentioned); 5) A, oleae 
var. pallida n. var,, in the fruit of 0 . chrysophylla near Nefasit 

Hymemptera : i) AUoxista peraperta n. sp. obtained by rearing large 
larvae of Euphyllura aethiopica SiU"., near Nefasit; 2) Emyloma oleae n. sp. 
which in a larval condition as a parasite of the seeds of O. chrysophylla and 
0 . verrucosan^KX Nefasit and at Wellington : 3) E. varicolor n. sp. which has 
the same habits as the preceding species, found in the fruits of 0 , chryso- 
phylla near NHasit; 4) Decaioma aethiopica n.sp., which has the same habits 
as E* okae, at Nefasit; 5) Ormyrus striakis Cameron, obtained by rearing 
from the fruit of 0 . chiysophylla.iiQox Nefasit and Dedda (Eritrea) ; it is 
perhaps a parasite of Euryioma ; 5) Eupelmtis spermophilus n. sp., which 
issues from the stones of the fruit of 0 . chrysophylla, near Nefasit; it is 
perhaps; parasitic on Euryioma oleae^ or some other insect that lives in the 
seeds; 7} E. saissetme n. sp., obtained from adult females of Saissetia oleae, 
near Nefasit; 8) E. afer v^ilv, a parasite of Daats oleae (i); 9) Boihriothorax 
oleae n. sp. obtained from adult females of Saissetia oleae at Nefasit; 10) B, 
minor n. sp. like the preceding species; ii) Homatotylus vicinus n. sx^‘. pa¬ 
rasite of the larvae of Nephus vetustus Weise, at N^asit; 12) Aphyous prae- 
vidensn, sp. pbtainedfrom a female of Philippia chrysophyllae, at Nefasit; 


(i) See B, April 19^5, Xo, 450. 


(Ed). 
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13) ChilGneurus obscurns n. sp., from an adult Saissdia olead at Nefasit; 

14) Habrolefis oppugnati n. sp. parasite of Aspidiotus oppugnatus at Nefasit; 

15) Diversinefviis elegans n. g. and n. sp. obtained from the adult females of 
Saissetia oleae at Nefasit; 16) Allocerdlus iiiqidrendns n. g. and n. sp. collected 
while it was walking on the leaves of 0 chrysophylla at N efasit; the writer 
cannot say whether it is a parasite of some insect of the above-named plant; 
17) Eallicopteradiici Silv., parasite of Dacus oleae at Nefasit and Dedda (i); 
8) Soiitellista cyaneu Motsch. var. ohscurata n. var. obtained from the adult 
females of Saissetia oleae at Nefasit; 19) HahocyUis indagans n. sp. which 
lives in the stones of the fruits of O. chrysophylla at Nefasit and Dedda, 
perhaps a parasite of Eurytonia oleae or other species living in a larval 
state in the stones ; 20) Eutelus modest its sSilv. issued from the holes bored 
by the larvae of Dacus oleae in the fruits of 0 . chrysophylla at Nefasit; 

21) Pachynearon lovigiradius n. sp. a parasite of Leiicopis sp. which in the 
larval state feeds upon the eggs of Philippia chrysophyllae at Nefasit; 

22) Euryschia lemopidis n. sp. obtained from a prpa of Leucopis sp. at 
Nefasit; 23) Atoposoiyia variegatum Masi. var. afra Silv. vvhich had deve¬ 
loped in the galleries made b}' the larvae of Dacus oleae and was found once 
only in a gallery of Oecopliyllembms inferior Silv. at Nefasit and Dedda (i); 
24) Allomphale cavasolae Silv. an ectophagoits parasite of the larvae of Daous 
oleae (x) ; 25) Aohrysocharis fovmosa (Westw.) var. erythraeaeSilv.^ parasitic 
on the small larvae of oleae at Nefasit and Coazien (i); 26) A.formosa 
var. meridionalis Silv. also a parasite of the small larvae of D, oleae at Wel¬ 
lington (i); 37) r eleoptems notandus Silv., parasitic on the eggs or small lar¬ 
vae of D. oleae (i); 28) Meiriocharis viridis Silv., obtained from olives attacked 
by D. oleae at Nefasit; it is not certain that it is really a parasite of 'this 
species (i); 20) M, atrooyanea Silv., under the same conditions as the pre¬ 
vious species (i); 30) Aphdinus erythraeus n. sp., a parasite of the females 
and of the male larvae (in their last stage) oi Aspidiotus oppugnatus at Ne- 
fa.sit; 31) Encarsia siphonini n, sp. obtained from the larvae (in their last 
stage) of Siphonius finitimus Silv., at Nefasit,; 32) Coccophagus eleaphilus 
n. sp. parasitic on larvae (in the third stage) of Philippia chrysophylla, at 
Nefa^t; 33} Euxanthelhts philippiae n. g. and n. sp., obtained from two 
females of P. chrysophyllae at Nefasit; 34) Tetrastichis gravans n. sp. from 
larva of the second stage of P. chrysophyllae, at Nefasit; 35) T. ^mcuUfer 
Silv., which came out of the galleries excavated by the larvae of D. oleae 
In theiruits of 0 , chrysophylla at Dedda (Coazien) (i); 36 P. sicarius n. sp. 
obtained from adult females of Chionaspis oKvina (Leonardi), at Nefasit, 
37) Zorontogramma didinotum n. g. and n. sp. obtained from the iruits of 
0 . chrysophvlla at Nefasit: it probably attacks the eggs of D, oleae or of 
some other insect that can deposit its eggs on the olives and not too deep 
in their sarcocarp; 38) Opius afriomms Sijepl., a common endophagous 
parasite of D. oleae, in Cape Colony and the Transvaal (i); 39) 0 . africanm 
var. ofientalis Silv., an endophagous parasite of D. oUaa at Nefasit lajtd 
Dedda (i); 40) 0 . dacididae Silv. an endophagons parasite of D. at 


(i) See B. April 1915, No. 450. 
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N^asit and Dedda (i); 41) Sigdlphus dad S^epl., an eiidophagous parasite 
of I>. Qk(Re, in the Transvaal and iaErythrea (Nefasit) (i); Bracon celer Bzeph y 
an endophagons parasite of the larvae of D. oleae at Wellington and Stel¬ 
lenbosch (Cape Colony) and at Kefasit (i). 

563 - The Snseeptibility af CitrusPmits to the Attack of the Mediterranean Fruit 
Fly [C^iratiiis capitaia) in California and Florida, (i) — back, e. a. and 
Pembsrwk, C. E. in Journal AgncuUufal Reseavchy Vol. Ill, No. 4, pp. 311-330, 
j 5 g- r-'S. pi. XE-XX,II. Washington, D. C., Jarmary, 1915. 

Contrary to the opinion of former writers citrus fruits are not the 
specialised hosts of Ceratiiis capifata Wied. Pomeloes {Citrus decumana), 
oranges (C. aurantmm), lemons (C. limcnum) and limes [C. limetta) ma\ 
be very seriously attacked b> well grown larvae, but the fruit is possessed 
of such an excellent natural protection against the larvae that the latter are 
rarely found in the pulp unless the fruit is altogether over-ripe. 

In Honolulu the conditions are very favourable to the early invasion 
of the pulp owing to the abundance of adult insects coming from the succes¬ 
sion of other fruits than Citrus. It is very doubtful however whether even 
here the pomelo, the orange and lemon are susceptible to attack before they 
become over-ripe, if the adtilt female makes a new puncture in the fruit 
for each deposit of eggs, tor the essential oil which is discharged from the 
ceils of the fruits each time the skin is punctured destroys a large number of 
the eggs and newly hatched larvae. Moreover the number of larvae w^hich 
survive and enter the pulp is further very much reduced by the impermea¬ 
bility of the mesocarp. It is only by the persistent attack of successive 
batches of larvae from eggs deposited in the same puncture that the pro¬ 
tective barrier between the palp and the young larva becomes broken down, 
fox in this case the activity of the essential oil is diminished. 

The Mediterranean fruit fly is rapidly checked by low temperatures. 
According to the writers a temperature of 13.3^ C. prolongs the time required 
for the insect to pass trom the egg to the adult stage from 14 Yz days to 
91 days. Temperatures between 10® C. and 12.70 C, cause a distinct check 
in the development or may destroy a large number of the incomplete stages 
of the insect. The mean winter temperatures of California and Florida 
are so similar to those of Southern Spain, Italy and Sicily as to lead to the 
a^jmption that the introduction of this insect into America from Hawaii 
would not cause aerious damage to the citrus crop. The season when the 
mass of citrus fruits is most susceptible to attack coincides with the 
perted of the inactivity of the insect due to low temperatures. 

Tb the advantages derived from the adverse climatic conditions dur¬ 
ing that part of the year when most protection is required the Californian 
and Floridan cultivators are assisted in their control of the pest by the 
great scarcity of fruiting forest trees which might serve as hosts. It is 
however of practical importance to remove from citrus plantations and their 
neighbourhood all other plants capable of serving as hosts to the insect. 

See also B. Febr. 1934, No. rgo, and B. Febr. 19x5, No. 236. [Ed,]. 
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564 - Stici^oBpifuIa. festina (The Three Cornered Alfalfa Hopper) on Lneeme 

and Cowpea^ i» the United States. — wilder^muih, v. i,., in jownai of Agn- 

cultural Resmrchj Vol. Ill, No. 4, pp. 343-362, -f* i fig. Washington, D. C., Janaary 

1915. 

This hoppei causes damage to the lucerne crops in the irrigated valleys 
of the South-Western States and to the crops of lucerne and cowpeas {Vi§iia 
catjan^) on the Southern States. 

The larvae and adults of this Memhracid suck the sap of their hosts, 
and cause a ring shaped scar or band which may develop into a gall at the 
point of attack. Although this insect is also parasitic on many other plants 
it prefers leguminous plants. In the case of lucerne, the female after 
opening a long slit in the epidermis of the stem near the base of the leaves 
generally deposits a single egg, though two or more eggs may be deposited 
together. Sometimes the eggs are laid on the underground parts of the 
stem. In the case of cow’peas, on the other hand, the eggs are always laid 
in groups (up to 12) on the stem. 

In Arizona, the egg stage lasts from at least 12 to a maximum of 41 da;ys 
and the 5 stag-es of the metamorphosis cover from 22 to 6g days : the aver¬ 
age duration of the two periods being about 50 days. 

In Southern Arizona there are four generations annualh' and during 
the extremely mild winters the adults continue to be active during the 
whole season. In colder winters it hibernates in the egg and adult stages. 
This pest has few natural enemies. The Sonoran Redwing [A'^elaw fhoe~ 
niceus sonoriensis), judging from the analysis of its stomach contents feeds 
on this species to a limited extent. The winter variations of temperature 
alone can be considered to reduce the numbers of this insect. 

The only known preventive mdans of dealing with S, festina is by a 
careful cleaning of the hibernating places and by removing weeds and 
useless debris fir>m the fields. 

565- Cleojius sparsus a Hew Radish Weevil in Oregon.— i^ovett, a.!,., in Smnd 

Riieimial Crop Pestt and Horticultural Reportf 1913-1914, Oregon Agricultural College 

E^perimeni Corvdlis, Oregon, pp. 154-156, PI, V. Corvallis, Oregon, Jatniary 15 

1915. 

The eggs of this insect were found glued to the roots of radishes and 
completely covered with a fine layer of soil. No observations have been 
made 0^ the feeding habits of this weevil, but it is probable that it uoxitially 
feeds on the leaves of certain wild plants and radishes and turnips. The two 
latter plants have been found attacked by the larvae of this beetle. 

On the radish the larvae bore galleries in the roots and devour the in¬ 
terior portion. When full grown they form a longitudinal groove on the 
surface of the root which they cover with particles of earth glued together 
forming a kind of a receptacle in which they pupate. 

The root is thereby rendered useless for the market and unsuitable 
for food. 

The distribution of the beetle and the area of its attacks in Oregoh has 
not yet been determined, and no means for its control have yet been tried. 
The discovery of the host of the adult form would probably enable it to he 
attacked by means of poisonous sprays. . ' 


INSECTS 
INJURIOUS 
TO VARIOUS- 
CROPS 



INJURIOUS \TBRTEBRATES 


566 - Simplemphytus pact ficus, a New Hymenopterous Parasite of Cherries 

iE Oregon. — Wilson, H. F., in Second, Btennial Crop Pest and Horticultural Report 
1913-1914, Oregon Agricultural College Experiment Station^ Corvallisi Ore^^on, pp. 121-122, 
Fig. 19. Corvallis, Oregon, January 15, 1915. 

This pest has only recently been found in Oregon and very little is known 
of its life-history. During 1913, specimens were sent in from Troutdale 
where they were said to be causing some little damage to cherry trees. 

The larvae bore down the pith of stubs left by pruning and except where 
the stubs are short they do not bore below the junction of the nearest branch. 
The mature larva constructs a partition of silk and debris above its head 
towards the opening and then pupates. The chief danger then is from such 
plant diseases as may settle in the open burrow after the insect emerges in 
March. 
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567 - Canadian Rodents Injurious to Agrioulture. — Criddle, norman, ia The Agn^ 

cultural Gazette of Canada^ VoX. II, No. 3, pp. 110-114, i fig. Ottawa, Canada, February, 

1915.S 

Besides the common house mouse [Mus musculus) (i) and the brown rat 
(Epimys mrvej^icus) (2) both of which have been imported into Canada and 
are now widely spread, there are numerous other rodents indigenous to 
Canada, which are more or less injurious to agriculture. 

The genus Microius alone comprises more than 18 species of which se¬ 
veral are very injurious, though Microttis a^restis is recorded as having 
stroyed large numbers of the Targe Larch Sawfly cocoons in Great Britain. 
Similar habits are also, attributed to Peromyscus artemisiae in Michigan 
while a third Miofoius dmmmondi has been known to destroy fully 50 per 
cent of the sawfly cocoons in a swamp near Treesbank, Manitoba. 

The more common rodents of agricultural importance in Canada are 
the following: 

1) Peromyscus spp, (Deer or White-footed Mice) xvbich destroy grain 

particulariy in the stook; they also enter farm buildings, and devour grain 
and other, substances. * “ 

2) Emictmys spp. (Red-backed Voles) which devour large 

of grain especially ia the stook or stack ; they also injure young trt;^ 

3) Microius pcnnsylvanuus (Piold Vole) which is very deih- ror-,.. 
in, parts of Eastern Canada; besides destrojdng cereals it gnaws the bark 
of, various trees including apples. 

4) M. drummondi (Drummond's Vole) which prefers low lands; it 
overran much of Saskatchewan and Alberta in 2:900 causing great loss to 
crops.. 

5) Thomomysspp. (Pocket Gophers) which are verj injurious through¬ 
out western Canada and east of the Rocky Mountains, They make long 


' (i) See No. 270, B. Jan. 19x2^ 
(3) See No. 37. B, Jan. 1913. 


{Ed.). 
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subterranean tunnels near the surface and throw up heaps of earth not unlike 
moles for which they are frequently mistaken. They live almost exclusively 
on vegetable matter such as potatoes, carrots, parsnips, turnips, etc, and all 
kinds of cereals which they store for winter use. They are almost wholly 
nocturnal in their habits and can be poisoned hj placing pieces of roots 
soaked in poison (such as strychnine) in the runways. Systematic trapping 
is however much better. 

6) Zepns spp. (Jumping Mce) which are not common but occur most 
frequently in low bush land ; they cause damage to grain in the stook. 

7) Citellus spp. (Gophers or Ground Squirrels) (i) which occur only 
in Western Canada where there are about 10 species or sub-species some of 
which cause enormous damage amounting to thousands of dollars annually. 
Three species are particularly harmful: C. franklinii (Scrub or Franklin's 
Gopher) which also attacks growing and ripened grain; C. richanisoni 
(Prarie or Gray Gopher) the most destructive of all in Canada especially in 

' newly settled districts; C. tredecimlineata (Striped Gopher) less common than 
the preceding, it confines its attacks to ripened grain. Poisoned baits are 
most frequently used against Gophers, those more commonly used being : 
a) a mixture of strychnine i ounce, molasses wheat i bushel and wa¬ 
ter ; and h) strychnine powder %ounce, tallow 10 lbs, salt i ounce. All such 
baits should be placed in burrows showing recent signs of habitation and 
in sufficient quantity for one meal. Trapping and shooting are also excel¬ 
lent methods of destroying these pests. 

8) Eutamias and Tamias spp. (Chip-monks) which are very injurious 
. to grain and garden seeds in the neihgbourhood of woodlands; as a rule 

they are not sufficiently numerous to cause widespread injury. 

9) Sciums spp. (Squirrels) which destroy grain, eggs and young birds 
but are rarely sufficiently numerous to cause much damage. 

10) Castor spp. (Beavers) which cause floods in the lowlands and de¬ 
stroy much timber. 

11) Lepuscampestns (Jack Rabbit or Prairie Hare), which is injurious 
to various shrubs, apple trees, etc. 

' 12) Lepm am&ricafms, which attacks oats and other grain in the vi- 
^ cimtv of woods; it also damages gardens in summer, and apple trees, shrubs 
made winter. 

feeds (m nuttalli mallurus (Cotton-tail Rabbit) which has similar habits 

above, but is less destructive and not so widely distributed. 

Amongst the enemies of rodents in Canada the following are important * 
Canis laimns (Coyote), foxes, especially the I.^east-Weasel, Mustek rexosa, 
M. cicognanii (Bonaparte Weasel) M. richardsoni (Richardson's Weasel), 
M, nova-boracensis Ifiastem Weasel), M. longicauda (Tong-tailed Weasel) 
etc, and also hawks and owls. 

(a) See No. 27, B. Jan. 1913. (Ed.) . 
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Qualities desired in Wheat for British Markets 
and how to ascertain them 

by 

Sir Edward Buck, K. C. S. I. 

late Secretary to the Government of India in the Department of AgricuUwe 
and Delegate for British India at the International Institute of Agriculture, 

The Pusa Institute in Bengal, India, has now become known as one of 
the most important centres of agricultural research in the world. Not inany 
years after its first establishment its directing staff was required by the 
Government of India to bring together all useful information on the 
subject of wheat growing in India, including results of experiments on 
farms, as well as to_ make a botanical survey of the wheats of the 
country. This work was begun in 1906. The first publication expiring 
^at had been and was being done in furtherance of the requisition of the 
Govemmmt was the Book published in 1909 which may claim to be 
called a “ classical work ” on the Wheats of India (i), edited by Mr. and 
Mrs. Howard, whose names are now well known to the world of scientific re- 
^rcfi. It contains a botanical survey of wheats in each Province of In¬ 
dia and, brings out the more important aspects of the investigations which 
have been carried out in Germany, Austria, England, Canada, At^ralia 
and the United State, besides dealing with the qualities of wheat desired 
by importers to the markets of Great Britain and the World. 

(1) Wheat in India^ its Production^ Varieties and Imprmtment, by Albert HoWari>j 
M. A. (Cantab), A R, C, S, (I,ondon), R. I,. S., Imperial Bccmomic Botaaifet, India, and 
Oabrie]lle I#. C. Howard, M, A., Associate and former Fellow of Newnbab*i 
bridge. r 
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Since the publication of this book, investigations in more than one 
direction have been continued by the Howards in association with Mr. 
H. M. Iveake, the Botanical Expert at the important Agricultural College 
of Cawnpore. Reports on these have been published in the Memoirs of 
the Department of Agriculture in India in 1910, 1913 and 1914 under 
the Editorship of the three scientific investigators. 

A principal object of research has of course been to find improved wheat, 
i, e. wheats which suit the climates and conditions of various parts of In¬ 
dia better than any hitherto grown. Improvement can write the Editors 
in the last ‘"Memoirof 1914'' (i) be made in two main directions — ''yield'* 
and " quality It may be said at once that the patient experiments made 
under the cdrection of the Pusa and Cawnpore experts have succeeded in 
evolving more than one variety of vastly improved wheat in both directions. 
But it is not intended in this article to foUow the investigators in their sur¬ 
veys and experiments as regards the yield of Indian wheats — as these are 
more or less of local interest. The results which are likely to be of most ser¬ 
vice to countries outside India are those which are concerned with the ascer¬ 
tainment of the qualities demanded by the importers of wheat to British and 
World markets. Before, however, dealing with this section of the investi¬ 
gations it seems necessary to draw attention to a leading factor common to 
wheat production in aU parts of India. "This'* state the authors of the Pusa 
Memoir (pp. 238-9) " is the limited growth period. Wheat can, in India, 
" only be grown with safety as soon as the temperature falls sufficiently 
" for germination to take place and for the seedlings to develop. Any at- 
*' tempt to lengthen the growth period by early sowing leads to the partial 
“ or entire destruction of the seedlings by heat. The duration of the growth 
'' period is equally limited by temperature at harvest time. The Indian 
" wheat crop ripens under a rapidly ascending temperature often accompa- 
" nied by hot dry winds. Any late crops dry up rather than ripen and the 
rapid advance of the hot season prevents the cultivation of the late-ma- 
turing wheats The writer of the present note had, when superintending 
the operations of the first experimental farm established in India, located in 
a wheat-growing Province, a ^mewhat amusing experience in proof of these 
facts. An English philanthropist observing how small was the average 
outturn of wheat per acre in India as compared with the outturn in 
Great Britain and grieved by wffiat he had read of Indian famines, repre¬ 
sented to the British authorities that he could send to India a wheat which 
would treble the production in that country. The Government of In- 
^ was accor<fcgly invited to apply for. several tons of the seed. • The case 
was referred to the writer, who recommended a trial, to begin with, of five 
l^ounds.^ The first result was a row of magnificent "stools'*, almost hushes 
in appearance, but frpm beginning to end never an ear, much less a grain, 
of wheat showed itsdf, the splendid plants being dried up with the earliest 

|i) lufiueace of jEavirosim^aat on Milling and Batog Qualities of Wheat la Xadla. 
Mmom, ol me mpU e/ m India, V(A, VJ, No. 8, by Albert & GabrieUe Homid 

aad H. M. I^eafce, M, A., Economic Botaaist to the Goverameat of the United Provinces. 
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breatfi of the spring hot winds, while the benevolent philanthropist was de¬ 
prived of the pleasure of saving India from famines. Recently, as now in 
most countries, the attention of scientists in India has been directed mainly 
to the selection and improvement of indigenous varieties. ISIany successes 
have been obtained at the Pusa Research Station and at the farms attached 
to the Agricultural College at Cawnpore, and though it is doubtful how far 
the varieties reared in India will behave under the conditions of different 
climates outside India, it may be worth while to give them a trial in regions 
where the growth period is similarly limited. 

Thus it may be noted that in Bulletin ISo. ii of the Department of 
Agriculture in New South Wales on Wheat Improvement in Australia (i), 
by Mr. F. B. Guthrie, F. I. C., it is shown that Indian wheats have been 
found useful for crossing ; one cross with Indian F (a beardless compact 
early-maturing type from Pusa) rnatured lo days to a fortnight earlier 
than the weU-knowm Fife type with which it was crossed and gave 28 
to 37 per cent increased 3delds. 

These results recommend the trial of Pusa successes, at any rate for 
crossing purposes, in any countries where a short growth period is a desid¬ 
eratum, especially as Pusa experiments show that environment has less 
influence on quality than might have been anticipated. 

It will have been gathered from what has been already written that 
Indian wheat is sown in the late autumn and harvested in the early spring. 
The growth period is shortest in the Central and Eastern districts and long¬ 
est in the Northern and Northwestern Provinces. But nowhere does the 
period approach the length prevalent in more temperate climates. 

To return now to the investigations set on foot by the Pusa and Cawnpore 
experts as to the qualities required in wheat grown for British markets, which 
with minor exceptions means the World markets, it may be stated that the 
Indian investigators have had from the commencement of and throughout 
their researches the invaluable assistance of Mr. A. E. Humphries, Fast 
President of the Incorporated National Association of British and Irish Mil¬ 
lers. The enquiries with which he was associated established the very im* 
poftaUt fact that the presence or absence of the desired qualities in wheat 
' samples could only be satisfactorily ascertained by milling and baking tests. 
Proceeding to the enumeration of what are the requisite qualities, 
descriptions of them will be found throughout the literature already re¬ 
ferred to, which includes several reports on the Indian samples sent to him 
by Mx; Humphries; but as these descriptions are too lengthy, impor¬ 
tant as they are, for full quotation in this article, it will be of advantage 
to give the summary of them which appeared in a Memorandum by 
Sir James Wilson, who, as administrative chief of Agricultural De¬ 
partments in the Phnjab, the most important wheat-expqiring l^vihc® 
of India, had a special interest in the subject, and who^ had" the 
opportunity of discussing it with various milling and practical experts, 


imf 


(i) See B, April 1915, No. 572. 
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including Mr. Humphries, in Great Britain (i). He thus sumfnarised 
the qualities which the British miller wants in his wheat: 

He wants it 

,(i) Clean, i. e. as far as possible free from dirt. 

(2) Fwe, i. e* as free from other grains as possible. 

{3) quality,!, e. well harvested and as free as possible from im¬ 

mature, damaged and weeviled grains, 

(4) Uniform, i. e, as nearly as possible of one character throughout. 

(5) Dry, i. e. capable of absorbing a considerable quantity of water 
in the process of conditioning. 

(6) Free milling, i. e. neither liable to become woolly in the process of 
being converted into flour nor flinty nor homy in character. 

(7) Stable, i. e. such that the dough is easily handled in large masses 
by the baker. 

,, (8) Strong, i. e. with a flour capeble of making big, shapely loaves. 

The first four in the above list have special application to l^^a, where 
most of the wheat is grown on small, indeed very small, peasants* hidings, 
where it is threshed out by bullocte treading on an earthen threshing floor 
and winnowed by hand in the wind, thus naturaUy getting a certain amount 
of dust mixed with it. Moreover the seed wheat is often mixed with other 
grains such as barley, gram,(Cwr ariJinum) and pulses. So that a con¬ 
signment from India is seldom pure. Collected too, as it is, from numerous 
small fields of generally unequal quality, it is not so uniform as wheat har- 
v^ted from extensive homogeneous areas. The remaining four on the list 
are, however, qualities and conditions which seem to deserve study in 
the wheats of any country from which it is desired to export wheat to 
British markets. These last four qualities are more expansively described 
in the Pusa memoir and in the report by Mr. Humphries included therein. 

** Conditioning'', writes Mr. Hmnphries, “is a term applied to the 
“ adjustment of the physical condition of wheat whereby an optimum 
“ separation of branny hi^k from kernel can be made in milling. Where 
/'Indian wheats are concerned it indudes an addition of water varying 
“ widely in degree according to the nature of the variety. — Some kinds are 
“ described as * free milling * because- the separation of such wheats in 
“ milling into their various commerdal constituent products can be effect^ 
“ easily; other kinds are described by the expressive tenn ' woolly * 
because separations in milting are effected with great technical difficulty. 
“ The cdlmf of the resulting flour depends to a considerable extent upon 
the fadlity with which these separations in milling can be effected. The 
term strength applied to flour means its capacity for producing large 
“ shapely loaves. indicates the facility with which the baker can 

handle large masses of. dough. Yieid of bread, which must not be con- 
“ founded with strength, is the measure of the quantity of bread which can 

(I) Memorandum on Indian W'lieat for the British market, by Sir James Wilson 
K. C. S. J,, resid before the Incorporated Naaoncd Assodatim of British and Irish MiUers, 
reprinted as Bulletin ISTo. 20 (September 1910} of the Agricnlteal Besearch Tnstilute* Ohisa. 
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be produced from a given quantity of flour. Good flavour implies a 
moistness and sweetness in the taste of bread at least one day old. As 
“ a rule white wheats are more indinedto woolliness than red wheats, but 
the former can behave perfectly in milling and the ideal wheat will prob- 
‘‘ ably be a white one 

The above remarks indicate how necessary it is that those who desire 
to ascertain the actual qualities of a particular wheat should submit it 
to milling and baking tests. This view is more fully dealt with in the 
following paragraph of Mr. Humphries’ report, which explains that no 
chemical tests are equally trustworthy. 

When a new kind of w^heat is offered to a buyer, he forms an opinion 
'' as to its merits upon its appearance and he probably bu^^s the first lot 
with no better guide to its intrinsic worth than its good or bad looks. 
“ Of course, an experienced buyer is better able to appraise the real value 
of good looks than a beginner. To the latter, a ffne development and 
cleanliness ma^^ be all important: the former has learned to know that 
a fine superior may cover many faults, and dirt, which can easily be re- 
“ moved, may nevertheless obscure real beauty. Even so, the best judges 
“ know quite well that their judgment in such a case may be faulty. Va- 
rious methods of rapid and accurate testing have been suggested. For 
instance chewing has been recommended, and in certain cases for cer- 
tain points of quality that rough and read^’" test is valuable: but it is use- 
less or worse than useless in other cases, and obviously it would not be 
“ used in the case I have presupposed, if the wheats were coated with dirt 
“ of unknown origin. I need not labour the point that cleanHness and 
a good appearance must in any and all cases materially affect the price 
which a wheat will realise in our markets. But there are other points 
“ which in most cases will militate against, a new kind of wheat at the out- 
“ set of its commercial existence. A miller has to learn how to treat it 
in conditioning and milling, so as to secure optimum results, and he has 
to ascertain definitely not only how it will behave in the bakehouse when 
'' used by itself, but how it will behave when blended with many other 
wheats in various proportions. All this takes much time and trouble 
and the inevitable mistakes cost money, so that a buyer is , not likely 
to pay a full price for the first few lots of a new kind of wheat. But 
** if he finds by many and various tests and by long experience that it has 
great intrinsic merits and can be relied upon to vary in its qualities within 
“ small limits only, the reputation of-the wheat will grow and its relative 
J * commercial value will increase. So it may easily happen that a new wheat 
*'of great intrinsic worth, arriving in unattractive guise from a district 
'' which hivs hitherto produced wheat of poor quality, may realize at the 
outset relatively poor prices on our markets and have to overcome slowly 
the well or ill-founded prejudices due to its appearance, or even to its geo- 
graphical source of origin; yet in time the same wheat, even in the same 
'' unfortunate or deplorable guise, may win its way to the real esteem of 
buyers, and command relatively high prices in our markets. On the other 
hand, a wheat of beautiful appearance, coming from likely quarter^ may. 



778 BUCK. - QUALITIES DESIEED IN WHEAl' FOR BRITISH MARKETS 


“ in time, because it is nondescript in quality, possessing no outstanding 
merit of real importance, recede in relative commercial value and leave the 
“ beginner or outsider wondering why merchants and millers have such 
“ apparently curious ideas as to the value of wheats. 

“ In recent years, a good deal of work has been done by chemists 
“ to ascertain the ultimate cause or causes of quality in wheat, but it is 
true even now to say that they are unable to state with precision, in terms 
of their own science, the characteristics of wheat which are the ultimate 
cause of, or at any rate are correlated with, good baking qualities 

An interesting paper by Mr. Humphries on the same subject will be 
found onp. 1164 of the Institute's Agricultural Bulletin for August 1913 (i). 

■ Attention may now be drawn to the conclusions drawn from the 
experiments of Howard, Beake and Howard in respect to the effect of envi¬ 
ronment on wheat in India. It is necessary of course to premise a con¬ 
sideration of this subject with the condition that the general character of 
the climate must be common to all such experiments. 

Thus it would, as already indicated, be useless to draw conclusions 
from the effect of environment in different parts of India where throughout 
the growth period is short, for application to countries where the growth 
period is long. Nevertheless some interesting facts were brought out by the 
experiments in India itself which tend to prove that, to use the words of 
the Pusa memoir, ** no matter what the agricultural conditions were, the 
milling and baking qualities were Httle influenced by environment’’. It 
must fir^t be explained that the experiments conristed in tr5dng varieties of 
wheat-wMch had been evolved as the most promising and successful at 
Pusa and Cawnpore. Of these what has been classed as Pusa No. 12 was 
considered the best {2). It was sent out to experimental stations in various 
wheat growing regions for trial and, to quote again from the memoir, 
"Mohr, strength and milling qualities” (under Mr. Humphries'tests) 
were not In the least destroyed by transferring a dry-crop wheat raised at 
Pusa in the extreme east of the wheat-growing area of India to North Western 
India (some hundreds of miles distant) or to the (equally distant) black 
k)ffs of Central India. Indeed the wheat was improved by the transfer ! 
” A single grade of white wheat” continues the memoir " of improved 
quality can therefore be grown over a very large part of the wheat produ- 
ing area of India ” without being materially affected by variety of environ¬ 
ment. 

The details of results at the different stations are perhaps of local 
interi^t only, but one point brought out by the trials is of general signi¬ 
ficance, viz. that wheats which were on general appearance entitled to be 
placed high up on the list of competing samples had when tested for mill¬ 
ing and bklring qualities, to descend to a iqiuch lower place. In one case 
the last on the list as r^ards " looks ” rose under the tests to the top of 
it. Tfiis is a further proof, if it were required, of the desirability of subject- 

^ Pmfji at yim, hy A. E. Hotphkibs. 

(2) FusaNb. 12 Iks siace foimd ^ ekp^riinent to withstand ruksaiisf^tohiF! 
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ing all wheats tinder trial for world markets to these milling and baking 
tests. Another point brought out by the experiments was that over irri¬ 
gation was injurious to the quality of the grain. One of the merits of 
Indian wheats is, as stated in Sir James Wilson’s memorandum (p. 27), 
that they are as a rule “ comparatively dry, one reason why they fetch a 
better price than ordinary British wheats which are naturally moist”. 
Over irrigation, which often occurs on canal-watered tracts, tends to the 
production of mottled grains, some parts of which are drier and capable of 
absorbing more moisture than others. A strong move is being made in 
some countries embarking in the production of wheat for world markets 
to make more extended use of irrigation and to them this w^aming may be 
useful. 

But the one chief lesson to be learned from the investigations dealt 
with is the very great advantage of proving the behaviour of a competing 
wheat under milling and baking tests. They also indicate the desirability 
of giving trial in some other countries to varieties such as Pusa 'N'o. 12 
which have been evolved by experts as superior in quality and yield to 
other wheats grown in India. 


Forestry in the United States at the Present Day 

by 

Prof. J. W. Toumhy, 

Director of Yale University Forest Schooi^ New Haven, Connecticut, U* S. A. 

The land area of the United States is nearly two billion acres. The 
diversified climate, particularly the great variation in precipitation, results 
in marked differences in the kind and unevennesses in the distribution of 
the timber wealth. Nearly one-half of the country was originally prairie 
or too arid or cold for the growth of commercial timber. The area originally 
timbered has been reduced by various causes until the land now in forest 
is approximately 550 million acres, or about 29 per cent of the total area 
of the country. Much of this has been so badly injured by fire and destruc¬ 
tive lumbering that there is no hope for a new crop without artificial regener¬ 
ation. Recent estimates have placed the forest capital now on the ground at 
from 2500 to 2800 billion feet b. m., or about one-half of the original stand. 
Two-fifths is in the extensive coniferous forests of the Pacific coast 
and another fifth in the pineries of the South. !hess than one-ninth is in 
the Rocky Mountain region. The northern and eastern forest regions are 
in the most densely populated areas of the country, and originaUy con¬ 
tained nearly one-half of the total stand. They are rapidly reaching the 
end of their yir^n supplies and are yearly drawing more upon the otfiet 
forest regions. 

For some years all our large sources of timber supply have been d^wn 
upon in order to meet the demands of our lumber markets for domestic 
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use and for export. Demand lias increased until the yearly consumption 
approximates 23 billion cubic feet of wood of all classes. This includes 
about 50 billion feet b. m. of sawn and round timber. Domestic con¬ 
sumption reached its maximum about 1910. Since then it has shown but 
little variation. However, there will be a marked falling off during the 
present year. 

Although numerous desultory efforts were made by individuals and 
societies to create public sentiment in favor of forestry, it was not until the 
latter part of the 19th century, or until the rapid lessening of the reserv’^e 
supply in the virgin forests and the consequent increase in stumpage values 
were apparent to all, that real progress could be made. The advance in 
forestry in the United States since then has been very rapid, and a strong 
public sentiment in favor of the management of forests for a sustained yield 
has become general throughout the country’*. This advance has been particu¬ 
larly noticeable in the direction of technical training in forestry and in 
the organization and management of publicly owned forests. It is apparent 
at the present time that further progress in forestry in the United States is 
seriously handicapped because more than three-fourths of the forests of the coun¬ 
try are privately owned with no government regulations regarding management. 
How soon and how rapidly forests sufficient to insure future needs will 
be placed under management for a sustamed yield depends chiefly upon 
ownership.Because of the long time required for forest crops to reach eco¬ 
nomic maturity, present expenditures cannot be balanced by the sale of 
forest products for many years after the expenditures are made. Private 
owners of timber land are tempted to exploit it without regard for future 
crops, and consequently forest management makes little progress under pri¬ 
vate ownership. 

Forestry education in the United States is a development of the past 
seventeen years. It began with the great demand for technically trained 
foresters coincident with the creation of the national forests and the organ¬ 
ization of State forests. In response to this demand, twenty-two collegiate 
institutions now offer undergraduate or graduate courses and purport to 
give a general training in technical forestry. Fifteen of these institutions 
graduated 750 men prior to 1914,0! whom 591 are now engaged in forestry. 
The total number of men who have received a technical training in forestry 
at collegiate institutions in the United States and have obtained degrees is 
ajpproximately ixoo. Nearly one-third of these men were trained at the 
Yale Forest School, which is the oldest professional forest school in conti- 
ntiotis o|^iktion in the United States. Approximately forty educational 
institiitiohs offer short courses in elementary forestry for studaits studying 
a^ctilture and allied subjects. Nine academies, ranger schools, and 
similar institutions train men for minor positions. In the short space of fif¬ 
teen years the facilities for technical forestry have developed beyond the 
present demand for men to organize our forests and place them under ma¬ 
nagement for sustained yield. Since it is extremely doubtful if economic - 
conditions will warrant the extensive organization of private forests for 
a sustained yield, at least during the present generation, a large proper-^ 
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tion of the graduates in forestry must seek employment with private 
owners of timberland in other fields, namely, in developing more intensive 
methods of utilization, both in the forest and in the mill, for which the 
forester's training admirably fits him. 

The United States Forest Service is chiefly concerned with the organi¬ 
zation and management of 160 national forests, embracing more than 187 
million acres. It is also engaged in comprehensive forestry investigations 
useful to the public at large and in cooperation with the States. The magni¬ 
tude of the work is best expressed in the annual expenditures and receipts. 
The average annual expenditure for the past three years was approximately 
$5 500 000, with little increase from year to year. The annual receipts, 
for the same period, from timber sales, grazing permits, and special uses 
were about $2200000 and increased from $2000000 in 1911 to 
$2 500000 in 1913. It is interesting to note that forty per cent of all 
receipts were for grazing. 

When the national forests were first created, the boundaries were imper¬ 
fectly drawn and much land was included which ought to have been elimi¬ 
nated, 'while other areas that should have been included were omitted. 
The readjustment of boundary lines and the elimination and absorption 
of lands have been in constant progress. The policy of the Service at the 
present time is to eliminate all lands upon which it is not expected 
to grow timber unless it is necessary to hold them for administrative 
reasons. 

In 1913 the personnel of the Forest Service numbered 2 895 men. 
The increase during the past three years has been from one hundred to 
two hundred men each year, of which number from twenty-five to fifty, 
were technically trained. 

The inaccessibility of many of the national forests makes the utili¬ 
zation of the timber impossible at the present time. This has a tendency to 
force excessive cutting on the more accessible forests in order to make the 
timber sales at all commensurate with the enormous total stand. The sales 
in 1913 were approximately two billion feet d. m. All sales are made on the 
stump and in all large sales a period of several years is allowed in which to 
remove the timber. The trees are cut under rigid inspection and the me* 
thods employed are those most certain to result in restocking the land. As 
yet, however, there is much groping in the dark, because experience has not 
demonstrated in all localities the best practice for natural reproduction 
under the diverse conditions that prevail on the national forests. 

The greatest advance in the management of the national forests has 
been made in the organization and machinery for protection from fire. This 
is shown in the acreage burned over per thousand acres from 1910 to 191:2 
inclusive: 


1910 . 19.90 acn:s 

1911 .. X.76 » 

igi2 .. 0.91 » 
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The greatly increased efficiency in the protective work of the Forest 
Service is largely due to the rapid increase in permanent improvenaents, the 
development of fire protective plans, and cooperation with adjacent pro¬ 
perty owners. 

About seven and a half million acres of the national forests have been 
so completely destroyed by fire and other causes that they can be restocked 
only by artificial means. Compared with this vast acreage of idle land 
very little has been done in reforestation, and much of the work is as yet 
of an experimental nature. Approximately 30 000 acres were seeded and 
planted in 1913, five-sixths of which was by seeding. The seeding was done 
at an average cost of $4 per acre, and the planting at an average cost of 
$ii per acre. The present indications are that less than one-half of the 
total resulted in successful regeneration. This was chiefly due to the 
large sowings, a great percentage of which were complete or partial 
failures. Results to date emphasize the necessity for more extensive 
planting and the confining of direct seeding to the most favorable sites 
under thorough soil preparation. 

More than twenty million head of stock are dependent upon the na¬ 
tional forests, at the present time, for forage during the whole or a part of 
the year. The importance of this industry, which returns a revenue of 
approximately one million dollars per year, has necessitated the develop¬ 
ment of a large grazing department within the Service, which regulates the 
grazing, declares closed areas, studies the economic forage plants, and pro¬ 
tects the stock against disease, wild animals, and poisonous plants. The 
systematic management of the range has increased the carrying power of 
many of the forests, hut has emphasized the necessity for the reduction of graz¬ 
ing a^nd often the entire exclusion of stock during periods of regeneration. 

The permanent improvements on the national forests include roads, 
trails, bridges, fire lines, telephone lines, fences, and buildings. Such im¬ 
provements cost in 1913 about $200 000. The total improvements to date 
have a value of approximately $3 500 000. About twelve million horse¬ 
power can be developed from the natural stream flow on the national 
forests. The policy of the Forest Service is to encourage power develop- 
naent, wffile safeguarding the interests of the using public. The develop¬ 
ment of this power has been very, rapid in recent years and is destined 
soon to become a factor of vast importance. 

^ The cooperative work with the States has been of great value in 
stimulating State and private interest in forestry and in developing effec¬ 
tive methods of State organization, particularly the control of forest fires. 
Tfirouglit^ spi|tion 2 of the Weeks law, the United States Forest Service 
e<^ppates'mth the forestry departments of the several States in the 
protection of forested watersheds of navigable streams. More than. 

000 were expended by the Federal Government in this cooperative 
work in X913. The law has been in operation for three years and the 
seventeen States that have taken advantage of it afford much better pro¬ 
tection to their forests than formerly. 
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Forestry investigations by the Federal Forest Sendee, on an extensive 
and thoroughly systematic plan, are entirely the growth of the past decade. 
From the investigations now under way, it is reasonable to expect results 
of far-reaching importance in the near future. These investigations in¬ 
clude problems of forestation, mensuration, management, utilization and 
grazing. A number of well-equipped forest experiment stations are main¬ 
tained on the national forests. The Wood Products Laboratory at Madison, 
Wisconsin, equipped and supported by the National Forest Service, is the 
largest institution of the kind in existence. 

Although State and communal forestry lag far behind national fores¬ 
try, the former is now making rapid progress. Fifteen years ago New 
York and Pennsylvania were the only States where material progress had 
been made. To-day twenty-five States have active forestry departments. 
Fourteen States have established State forests with an area of nearly 3 500000 
acres. The tardy realization of the necessityof removing State and communal 
forests and the State departments of forestry from administration by political 
henchmen has seriously hampered development. Conditions in this respect 
are changing and we are destined to see a rapid development in State and 
communal forestry in the near future. State forestry has been chiefly con¬ 
cerned in developing efficient fire protective systems. Twenty States are 
now well organized and are yearly securing larger funds for protective work. 
Between ten and fifteen million small trees are produced yearly in State 
nurseries. Much of the stock grown is distributed to private owners at 
cost. The total appropriations for { 5 tate forestry, excluding appropriations 
for educational purposes, were nearly $ i '350 000 in 1912. The largest part 
of ^ the appropriation is for fire protection, although in 1912 nearly hdf a 
million dollars were expended for the purchase and maintenance of State 
forests. Five States have attempted to solve the forest taxation prob¬ 
lem within the past, three years by enacting legislation which permits the 
classification of forest land and the placing of the tax largely upon 3rield. 
In many of the States the departments of forestry are creating a greater 
interest in private forestry by publications, correspondence, popular lec- 
tures^ and by actual field demonstrations. 

Municipal and other communal forestry has made only a beginning as 
yet in the United States. There are approximately one hundred cities and 
towns that own forests ranging in size from 15 000 to less than xoo acres. 
Oiily in exceptional cases are these forests organized for a sustained yield, 
but such organization will inevitably come within the next few years. Muni¬ 
cipal forests in the United States have been acquired, for the most part, for 
the purpose of protecting the sources of potable waters. These forests are 
often several thousand acres in area, and the economic advantages derived 
from managing them for a sustained 3deld are just beginning to be 
appreciated- It is the writers’ belief that the early future development of 
forestry in the United States will witness the further creation of State and 
communal forests. From now' oh we must look to the States, mtihici-' 
palities, and public corporations for the substantial increase in otur public 
forests. 
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Although more than three-fourths of all the timberland in the United 
States and nearly all of the waste land unfit for agriculture but suitable for 
growing timber is privately owned, the placing of this land under a system 
of progressive forest management appears to be impossible under present 
economic conditions. Private forestry has made slew progress in the United 
States when the vastness of the area involved is considered. Although some 
private forests are more intensively managed than either national or State 
forests, the area so managed is so small that it makes little impression upon 
the whole. The private owners of forest property are chiefly concerned with 
the protection cf the present stand, particularly where such stands are 
virgin forests. The need for fire protection has resulted within recent years 
in the organization of thirty timberland owners' fire protective associations. 
These associations have been a powerful factor in bringing all protective 
agencies — federal, State and private, into close cooperation. The sixteen 
associations of the Pacific Northwest patrolled 20 000 000 acres in 1912 and 
effectively guarded about one-fifth of the nation's timber supply, vrhich is 
worth at least $i 000 000 000 to the owners. The cost to the associations 
is from $200 000 to $700 000 per year. 

Although private owners appreciate the need for protecting present 
crops from destruction by fire, as a rule they are not applying modem sil¬ 
vicultural methods to the regeneration and improvement of stands. The 
departments of forestry cf the several States reported in 1912 approximately 
3 600 000 acres of private forest under seme form of management. Approxi¬ 
mately I 500 000 acres have been planted or seeded with timber trees 
by private owners in the past. Until two decades ago, however, nearly 
all the planting was done in the prairie States under a law which gave the 
settler the title to r6o acres of the unoccupied public domain by planting 
forest trees upon a part cf it. Many of the resulting stands have already 
disappeared. Planting by private owners, primarily for tbe purpose of 
producing a crop of timber, has been done nearly all within the past fifteen 
years, and chiefly in New England, New York, Pennsylvania, and the Lake 
Static. New York distributed annually from three to five million coni¬ 
ferous trees. These trees are grown in the State nurseries and are distri¬ 
buted at cost to the citizens of the State. 

The most encouragirg sign ot progress in private forestry in recent years 
is the increase in requests from woodland owners for the inspection of their 
property by the departments of forestry in the several States. Although the 
advice given is seldom followed to the letter, it is having increased effect 
in initiating the parctice of forestry on private lands, particularly in New 
England. 

O le familiar with forestry conditions in the United States at the present 
time is impressed with the progr^s made in national forestry and forestry 
education within the past decade. He is disappointed in the progress made 
in private forestry, but realizes the economic barriers against the general 
a&^ption of modem silvicultural methods by private owners of forest pro- 
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perty except in parts of New England and other restricted regions. He is 
forced to the conclusion that the greatest forest need is larger State and com¬ 
munal forests and that compact bodies of denuded and unproductive lands 
unsuited for agriculture but adapted for the growth of timber, should be 
owned by the States and municipalities or otherwise be under communal 
ownership. 
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568 - Acidity as a Factor in Detenninii^ the Degree of Soundness of Maize. — 

Besley, H. J., and Baston, G. H.— Bulletin of the U. S, Department of Agricul¬ 
ture, Ko. 102, 45 pp., I colouned plate. Wasbington, D. C., 1914. 

The researches of Bi^ack and Alsbebg (Determination of the dete¬ 
rioration of maize with incidental reference to pellagra. — U. S, De- 
pafimeni of Agriculture. Bureau of Plant Industr, Bulletin 199, 1910) and 
of others have established that the degree of acidity found in damaged 
maize was far greater than in sotind and well conditioned maize. 

It was for the purpose of ascertaining the range in the degree of acidity 
of commercial maize and to determine the reliability of the acid test as a 
criterion of quality and soundness of maize for commercial grading that the 
present investigation was undertaken. 

The method of examination was as follows: a sample of about 100 gms. 
of maize is ground finely, 10 gms. of the meal are carefully shaken in an 
Erienmayer flask with 50 cc. of 80 per cent alcohol, then left to digest for 
16 or 18 hours, after which the liquid is filtered and cc. of the clear fil¬ 
trate to which 75 cc. of distilied water have been added are titrated with 
a one-hundredth normal alkali solution. The number of cubic centimetres 
of one-hundxedth normal alkali required to neutralize the acid ia to grams 
of maize is termed the d^ee of acidity 

The results of the numerous analyses carried out by the writers and 
collected in tables and diagrams establish dearly the following facts: 

AH maize, unless in a state of putrefaction, contains a certain degree 
of addity. 
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There is a great variation in the degree of acidity of maize, ranging 
from 9 or lo cc. to over loo cc. The degree of acidity can be determined 
by the acid test to within 0.5 cc. 

The source of the acidity is almost entirely in the germ. The source 
of increase in the degree of acidity is also almost entirely in the germ. 

All maize judged damaged by the eye is higher in degree of acidity 
than maize judged sour d by the eye. 

In general the degree of acidity of maize varies inversely with the 
germination power; it increases directly with the percentage of damaged 
kernels; it is greatly increased by the action of fermentation and high tem¬ 
perature. 

Throughout the year, from harvest to harvest, there is a gradual in¬ 
crease in the degree of acidity and a corresponding decrease in the percen¬ 
tage of germination of maize. 

The degree of acidity of maize is a criterion of soundness and quality. 

From the standpoint of commercial grading, maize with a degree of 
acidity less than 22 cc. is normally sound and of good commercial quality; 
maize with a degree of acidity between 22 and 26 cc. is somewhat in¬ 
ferior in quality and soundness, due to deterioration of the germ; maize 
with a degree of acidity between 26 and 30 cc, evidences marked deterio¬ 
ration and is unsound, and that with a degree of acidity greater than 30 cc. 
is badly damaged and of a very low quality. 

569 - Work of the Hawaii Agricultural Experiment Station in 1914. — Report 

of the Hawaii Agricultural Experiment Station, 1914, Ts PP., 3 plates. Wash- 
. ington, D. C., February 20, 1915. 

The present is a summary of the most important results obtained at the 
Hawaii Agricultural Experiment Station during the past year: 

I. — The effects of heat were studied on twelve different soils of vary- 
ing types, the soils being heated to 100 and 250® C. and to ignition (i). On 
the whole the effect of heating was to render plant food compounds and other 
compounds more soluble. The most important effects of heating so 2 s are 
apparently included in the processes of fiocculation, oxidation, double de¬ 
composition and alteration of soil elements. There was a slight loss of total 
nitrogen from heating. One of the strikmg effects was the unusually rapid 
formation of ammonia after the soil had been heated. Heating soils seems 
to bring about rapidly the effects which are otherwise obtained more slowly 
by aeration, AH the plants experimented upon grew much more rapidly 
on heated than on unheated soils. 

II. — The investigation of the nature of nitrogen compounds in the 
soil has been continued. The results thus far obtained indicate that bac¬ 
teria cause more rapid decomposition of the diamino acids than of the 
other groups present in protein. 

III. — In heavy day soils all fertilisers used alone or in mixtures 
at the ordinary rate have been found to check the movement of soil moisture. 
Sodium nitrate increased the water-holding power of soils and ajeo Increased 

- (1) See B. April 1914, No. 315; April 1915, ITo. 330. 
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the rate of percolation of the water; corresponding with this there was a 
diminution of the capillary rise of moisture. Capillarity was found to be 
greatest in silty soils, less in sandy soils, and least in heavy clay soils. 
The increase in the concentration of the fertiliser salts caused a diminution 
in the capillary movement of water. In ordinary soils all fertilisers dimin¬ 
ished the percolation of water through the soils. Salts of calcium and 
magnesium checked percolation less than salts of sodium, potassium and 
ammonium. In clay soils chlorides were found to check the flow of watei 
less than sulphates, while the reverse proved to be true in the case of organic 
soils. In each case the soil which showed the greatest capillarity offered 
the greatest resistance to the percolation of water. It was demonstrated 
that fertilisers exert physical effects which are perhaps more easily de¬ 
tected and measured than are chemical effects. 

IV. — In a study of the function of fertilisers in soils it was found that 
phosphoric acid was fi:sed to a greater extent than other fertilisers. This 
fertiliser proved most effective when applied in the most soluble form. 
While, however, phosphoric acid in soluble form was fixed in the soils to 
an almost indefinite extent, it stiH remained readily available to plants, 
as showm by the decided residual effect of phosphoric acid upon three suc¬ 
cessive crops. Ammonia was fixed to a greater extent than potash, but 
was less firmly held by the soil, and may become available morepromptly. 
Nitrates were not fixed by Hawaiian soils to any appreciable extent. It 
was found that there was less loss by fixation in the soils when fertilisers 
were applied singly than when they were applied in combination. More 
deflocculation took place, however, when fertilisers were applied singly. 

V. — Continued study of the lime-magnesia ratio in Hawaiian soils 
brought additional evidence that this ratio is not important in itself. It 
only becomes important when soluble salts are in great excess or when the 
soil solution is greatly concentrated and the mineral matters are out of 
normal proportion. 

VI. '— Volatile antiseptics and heat were found to increase am- 
monification for a period of two weeks. Nitrification then began after 
about three weeks and gradually increased to a maximum. Volatile 
antiseptics in experiments did not kill protozoa, which were easily killed 
by heat. The evidence accumulated is against the possibility of pro¬ 
tozoa being connected with nitrification in soils. 

VII. — It was shown that legumes used as green manure greatly 
increased the availability of rock phosphate. 

VIII. — Experiments with fertilisers on the yield of rubber. Mani- 
hoi glaziovii showed that the best results on the growth of the rubber 
trees and on their 3deld in latex were obtained with superphosphate and 
potassium sulphate without the addition of any form ot nitrogen. 

It has been observed that by means of cuttings from good yielders 
among M. glaziovii, whole plantations may be made in which all the 
trees will be large yielders. 

IX. — Though no chemical differences were noted in the composition 
of perfectly ripe coffee berries and half ripe ones taken four or five 
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days before complete maturity, yet the coffee prepared for drinking 
from unripe berries was found the best. As a result, coffee growers in 
Hawaii are picking their fruit a little greener than heretofore, thus 
avoiding also the excessive infestations of the fruit fly. 

X. — In experiments at the station it was found that if in the early 
morning a dozen shallow incisions one-half to three-quarters of an inch 
apart are made lengthwise in a papaya fruit of good size, enough juice will 
be obtained to make half an ounce of dry papain. Fruits may be tapped on 
alternate days five to seven times in ah. As soon as the fruit begins to 
turn yehow the milky juice flows less freely. The tapping wounds heal 
quicMy and the flavour of the fruit appears to be somewhat improved, since 
a slight bitterness 'which characterises the juice is thereby removed. It 
has been found that the papain is injured if the juice is allowed to come 
in contact 'with any metallic substances; the tapping must therefore be 
done with a glass, bone or ivory instrument, and the juice cohected in 
earthenware vessels and promptly dried. It is estimated that papain to 
the value of $2 can be taken from each tree annually. 

Breeding and selection work is being carried out on the papaya with 
the object of eliminating the staminate plants. Two hermaphroidite flow¬ 
ers were fertilised with their own pollen and from the seed thus obtained 
454 trees in the Fg generation have been bred, 95.37 per cent of which are 
fruit bearing. Two staminate trees of Fg were headed back, and they pro¬ 
duced branches bearing hermaphrodite flowers and then perfect fruits, 

XI. — Arsenite of soda has come into general use for the destruction 
of weeds in rubber and sugar plantations. Experiments are being carried 
out in order to determine the fate of arsenite of soda in the soil and its pos¬ 
sible effect upon nitrification and upon the physical properties of the soil. 
In pot experiments, when arsenite of soda was added to the extent of 0.25 
per cent of the soil, it was found to cause a pronounced deflocculation. 
The amounts used for spraying purposes thus far have shown no effect 
upon the soil. 

XII. —- The hen flea {Sampsylla gaUimc&a), which is found on 
chickens, rats, cats and perhaps other animals, appeared in Honolulu. 
Among the various remedies tried, carbolated vaselin (containing 2 per 
cent of carbolic acid) and a 3 per cent solution of carbolic acid proved 
the most successful. Kerosene and Zenoleum killed about 75 per cent of 
the fleas. 


CROPS AND CULTIVATION. 

570 —The Organisation of the Meteorological Office in London with Special Reference 
to Agricultural Meteorology. — Advance Mimdes of the Meteorological Committee, 
I^oadon, Jantiary 27, 1915, 

The meteorological services in Great Britain are financed partly by 
State grant {£ 21000 per annum) and partly by municipal and private coffit- 
tributions, making up a total expenditure of about £ 50 000 per annum. 
Administration is in the hands of the Meteorological Committee, ts&ik tte 
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Meteorological OfiB.ce represents the central organisation and consists of 
a central ofiBce, with branch ofiBces, observatories and stations. 

The work of the Meteorological Office, which originally consisted only 
in the collection and discussion of observations from the sea, has gradually 
been extended till it now comprises marine meteorology, general forecasting 
and dynamical meteorology, climatology and statistics, as well as special 
divisions for instruments and equipment, a library and information bureau. 
Rainfall, however, still remains the care of a private organisation and the 
Meteorological OfiBce makes no attempt at the detailed representation of 
rainfall, but onl^ deals with rainfall as part of climatology. 

With regard to agricultural meteorology, it is an open question whether 
the responsability for the application of meteorology to agriculture belongs 
to the Meteorological Office or to the respective government agricultural 
departments in England, Scotland and Ireland. The traditional attitude 
of the Meteorological' Office is that it collects and digests meteorological 
information which the agriculturist can apply if be wishes, and to this end 
it issues a Daily Weather Report with the previsions set out for telegraph¬ 
ing forecasts for a small fee to those who are willing to pay for the telegrams; 
these forecasts are prepared thoughout the year at 10 a. m. and 7 p. m., and 
during the harvest season (June to September) also in the afternoon specially 
for agriculturists. Weekly and monthly weather reports are also issued. 

In actual practice these provisions are very little used by agriculturists. 
The farmers are unwilling to pay for the telegrams until the value of the 
forecasts has been definitely proved; yet that can only be done by trial, and 
nobody has been found who Ml pay the cost of an adequate trial on a large 
scale. With regard to climatological work, the Meteorological OfiBce com¬ 
mits a vast number of fipres to print without knowing their precise appli¬ 
cation to agricultme. In this connection, too, more experimental work is 
required. The further application of meteorology to agriculture is largely 
dependent upon education in the rural schools, where the study of weather 
is now becoming a part of the curriculum. 

571 - The Atmosphere of the Soil: Its Composition and the Causes of Variation. 

— Russell, E. J., and Appleyaioj, A., in The Journal of Ap^icuUural Science, 

Vol. yil, Part I, pp. 1-48, Cambridge, March 1915. 

The apparatus used for investigations on the atmosphere of the soil 
was one devised by Hall and Russell in previous work on the same 
subject. It consists of a hollow cylindrical steel tube fitted with^ a 
cylindrical ram-tod and connected to a mercury reservoir. The 
samples of gas are collected over mercury in thick glass test tubes of 
about 30 cc. capacity. The soil from which all these air samples were 
is a heavy loam with many stones. It becomes sticky when 
wet but can be got into a good crumbly tilth as it becomes drier. 
The samples were taken at a depth of 6 inches, since this is the region 
where the ^il changes take place and preliminary investigations showed 
that no great dffierence in composition occurred on going deeper. 

The writers summarise their work as follows; The free air in the 
pores of the soil to a depth of 6 inches is'very similar m: composition to 
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the atmospheric air, but differs in two respects, viz.: a) it contains 
more carbon dioxide and correspondingly less oxygen, the average in 
100 volumes being 0.25 volume carbon dioxide and 20.6 of ox^^gen 
against 0.03 carbon dioxide and 20.96 oxygen in atmospheric air; h) it 
shows greater fluctuations in composition. 

Usually the sum of the percentages of carbon dioxide and oxygen is 
slightl3' less than in atmospheric air, but at periods when nitrates ra¬ 
pidly increase there is a perceptible falling-off of oxygen, which becomes 
greater in water-logged soils. Besides this free air, there is another 
atmosphere dissolved in the, water and colloids of the soils, consisting 
mainly of carbon dioxide and nitrogen and with practically no oxygen. 
This air is obtained in the later extractions, which ultimately consist of 
almost pure carbon dioxide. 

The fluctuations in composition of the free soil air are mainl^^ due to 
fluctuations in the rate of biochemical change in the soil, the curves being 
similar to those showing the amount of nitrate and the bacterial counts as 
far as they were taken. The rate of biological activity attains a maxi¬ 
mum value in late spring and again in autumn, and minimum values in 
summer and winter. In autumn the bacteria increase first, then the carbon 
dioxide rises and finally the nitrate increases. From November to May the 
curves closely follow those for the soil temperature, which thus appears to 
be the dominating factor, from May to November they follow the rainfall, 
and to a less extent the soil moisture curves. The distinct difference 
between rainfall and soil moisture indicates that rainfall does some¬ 
thing more than add water to the soil. It is probable that the dissolved 
oxygen is a factor of considerable importance in renewing the dissolved 
soil atmosphere and facilitating biochemical change fi). 

Grass land usually contains more carbon dioxide and less oxygen 
than arable land' but the difference cannot be attributed to the crop 
owing to the large differences in soil composition and conditions. It is 
difficult to ascertain the precise effect of a crop, but as the soil differences 
are eliminated so the differences in composition of the soil air become less 
and less. No evidence could be obtained that the growing crop markedly 
increases the amount of carbon dioxide in the soil air, and if it gives rise 
to any great evolution of carbon dioxide in the soil it apparently exercises 
a corresponding depressing effect on the activities of soil bacteria. This 
result agrees with one obtained earlier in reference to the nitrates in the 
soff (2). 

Such weather conditions as barometric pressure, wind velocity, varia¬ 
tions in temperature from the mean, small rainfall, etc., seem to have 
but little effect on the soil atmosphere. 


(i) See also B. Feb, 1914, No. 119. 
{2) See B. April 1914, No. 314* 
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572 - Studies on the Formation of Silts and their Deposition by Water in the French 
Alps and Pyrenees. — Montz, a., and Labce, H., in Comptes rendus de VAcadimie 
des SctenceSfYol. 160, No. 15, pp. 462-467; No, 16, pp. 491-495. Paris, April 12 and i9» 
19JC5. 

The Formation and Transport of Silts in the Alps and Pyrenees. —The 
writers were deputed by the Bepartment of Agriciiltural Improvements of 
the Ministry of Agriculture to undertake researches on the materials carried 
by the watercourses of the Alps and Pyrenees, For this purpose they 
organised 25 stations on the principal watercourses and recorded obser¬ 
vations during two consecutive years. 

In the first place they confirmed the necessity for extreme care in the 
construction of barrages for reser\ws on certain watercourses in the Alps, 
owing to the danger of rapid silting-up. 

They then determined the physical composition of the materials in 
suspension and studied the manner of deposition with the slackening cur¬ 
rent. They also determined the properties of the soils derived from these 
materials by natural deposition and by warping, and the changes they 
produce on agricultural land when deposited by irrigation. 

The first observation was that the mass of materials brought from the 
mountains by running water either in solution or in suspension varies con¬ 
siderably according to the geological nature of the source. Generally 
little material is obtained from the older formations, whilst in recent for¬ 
mations rapid erosion takes place: thus, the streams of the Pyrenees 
contain less silt than those of the Alps, except those of the ancient massifs 
near Mont Blanc. 

The composition of the more important rivers is given in Table I. 

Haturally a large part of the suspended material is deposited as the ve¬ 
locity of the rivers' slackens. Thus it will be noted that the Isere loses half 
its silt between Montmelian and Grenoble, a distance of only 35 miles. 

By means of KopECky’s apparatus, with Schloesing’s method for 
determining the clay, it is possible to separate the silts into the categories 
shown in Table II. 

This method of separation shows that the physical constitution of the 
silts is in direct relation to the speed of the current. They are coarser dur¬ 
ing floods and become finer further from the mountains. Thus the mate¬ 
rial in the Glandon (a mountain tributary of the Isere) contains 16.4 % of 
gravel, 47.7 % of sand’’, 34.5 % of " silt” and 1.4 % of clay; the mate¬ 
rial of the Upper Isere (Montanan) contains no gravel, 47.0 ''sand”, 
50.6 “^t” and 2.4 clay; while at Grenoble the Isere silt contains only 
fl.4 ” sand”, against 87.6 ” silt ” and 4,0 clay, For this reason, irrigation 
water should pass along a considerable length of canal to let the silt deposit 
before it is distributed in the zone of irrigation, the sedimentation being 
mote even in such canals than in the bed of the river. 

The denudation in the Is&e and Durance basins in Savoy is considerable. 
The Is^re at Montmelian receives the rainfall of an area of about 1870 sq. 

in the Alps; during the two years 1911-13 the average annual removal 
of silt was 38 million tons, or 20 000 tons per sq. mile; distributed evenly 
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TablB I. — Materials transported hy the Isere, Dii^rance and Garonne, 
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Materials 


Watercouisc 

Year 

Average flow, 

in suspension 

in solution 



in cubic j 
ft. per sec. , 

1 

weight 
per 1000 

trans- ; 
ported ' 
annually,, 
tons 

weight 
per 1000 

trans¬ 

ported 

annually, 

tons 

Is^re at Moutiers. 

1911-12 

I 144 

o.iSo 

181 

0.504 

' 507 

» » A .... 

1912-13 

115S 

0.064 

65 

— 

— 

Is^re at Montmdlian . 

I9II-12 

5 579 

7-630 

38 200 

0.497 

; 2 480 

» )i n ... 

! 1912-13 

: 6385 

6.987 

39 200 

— 

— 

Is^e at Grenoble . 

I912-13 

1 7032 

3.173 

19 600 

0-345 

1 2140 

Durance at Embrun > . . 

1911-12 

1 2 836 

0-347 

867 

0.348 

^o 

CO 

Durance at Sisteron . . . 

1 1911-12 

! 5 450 

L 493 

7 180 

0.325 

: 1555 

» » » ... 

, 1912-13 

: 4577 

1-351 

5 460 

—• 

: — 

Durance at Mira eau . . 

I911-I2 

1 8 639 

0.983 

7500 

0-33S 

! 2570 

u » i) ... 

1912-13 

9 267 

2.296 

18 700 

— 

! 

Garonne at Saint-B6at. . . 

' 191I-I2 

i 805 

; 0.045 

32 

0.137 

97 

Garonne at Toulouse . 

! 1911-12 

! 5 220 

! 0.074 

340 

0.155 

1 709 

» ’) » ... 

; 1912-13 

i 6650 

!, 1 

1 1.203 

1, i 

7040 ; 

1 

— 

! ' 


Table II. — Mechanical analysis of Silts. 



Cla^ 

' 

’■. 

Diameter of larticles. ; 

Speed of fall 

per sec. 



nun. 

xnxo. 

Gravel . 


mote than i.oo 


Sand . 

( coarse. 

. ‘ medium ... . . . ! 

f fine. 

1.00 — 0.50 1 

0.50 — 0.25 j 

0.25 — o.io ^ 

more than 7 

t 


i sandy . j 

o.io — 0.05 j 

1 7 — 2 

Silt . 

1 fine.. . i 

0.05 - 0.01 

j 2 — 0.2 

Clay . . 

( tee.1 

less than o.oi 

impalpable 

i 

1 less than 0.2 

! .' 


throughout the basin of the river, this silt would form a lay^ of 8 mm., per 
annum, equivalent to a lowering of the mountains by 8i cm. (322 inches) 
per century. The Durance carries down only 2900 tons of amateliWl' 
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sq. mile, corresponding to a layer of 7.8 cm. (3.05 in.) per century over the 
basin of the river. The greater part, however, being very fine silt, is 
carried down to the sea, except what is turned into the irrigation canals, 
whilst the silt of the Isere, being heavier, is deposited sooner. 

Agricultural value of silts deposited hy streams from the Alps and Pyrenees, 
— In chemical composition, the silts are almost identical with average 
arable soils; 

Pel thousand 


Nitrogen.0.7 — 1.2 

Phosphoric add. 0.8 — 1.5 

Potash.1.5 — 2.0 


The specially fime and clayey silts contain up to 3 or 4 per thousand of 
potash, and are also rich in lime. Deposits of silt may thus form fertile 
soils. They may improve less fertile land by means of their fertilising 
elements, as well as by increasing the body and depth of the soil; but 
they are not likely to increase appreciably the reserves of fertility of irri¬ 
gated soils, which are generally rich and heavily manured. 

Considering that the agricultural value of silt consists chiefly in the 
fact that it changes the physical constitution of the soils, which is of 
great importance for irrigated land, it was deemed advisable to determine 
the physical properties of silts with a special laboratory apparatus. The 
soil is placed in a brass tube closed at its lower end by a fine metal gauze; 
it is moistened and then allow^ed to dry in contact with an air-dried sample 
of the same soil. During these operations, carried out during equal periods, 
the soil is subjected to a constant pressure. The following determinations 
are then made by weighing: apparent density ; porosity, or volume of 
air space; water capacity, or the imbibition water remaining in the dry 
soil expressed in volume and weight; air capacity, or volume of space 
not occupied by water in the re-dried soil (this is a measure of the degree 
of aeration of the soil); permeability, or the rate of filtration of water. 
These physical properties are very important for irrigated soils, since 
they have a greater influence on the fertility than the chemical composi¬ 
tion. In fact irrigation only gives satisfactory results in soils with a 
sufficient capacity for water and air, and an average permeability, properties 
which depend on the physical constitution of the soils. Table III contains 
the data concerning the physical properties and composition of some 
silts from the Isere and Durance. 

The greatest variations occur in the permeability, which diminishes 
according to the degree of fineness until the soil becomes almost or even 
quite impervious, as in the case of the silt of irrigation canals. Similarly 
the air capacity diminishes, until the soil becomes* asphyxiating to the 
plant. The water capacity, on the contrary, increases with the fineness of 
the particles; but it never becomes very great, owing to the small amount 
of colloidal clay contained in silts. 

The silt carried by irrigation water forms soils with an average capacity 
for water, but at the same time compact; a^hyxiating, and impermeable; 
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Tabee III- — Silts of Ishe and Durance. 


Mechanical composition 


Physical properties 


Silts carried 

by: 

Gravel 

Sand 

Silt 

1 

Clay 

Por¬ 

osity 

Capacity for 

Perme- 

coarse 

medium 

0 

i 

sandy 

V 

& 

very fine 

water 1 

I 

1 weasht' 

ume 

j ability, 

air 

I per hour 

I 

Is^re at Montem^ian . , 

0 

0.8 

23.2 

23.0 

31.4 


2.1 

2 4 

50-4 

25.0 

18.4 ' 

1 

i 

i 

254 ' 3-3 

» at Grenoble.... 

0 

0.3 

4.2 

i 3-9’ 

i 6 . 7 i 40 ^ 

30-3 

1 1 

55-7 

41.8 

27.8 ' 

13-9 I 0.3 

Durance at Sisteron. . . 

0 


O.I 

i " 

0.7 

13.6; 64.8 

1 1 

47.3 

35.2 

24.4 

12.T 1 0.0004 

» at Mirabeau ; 




1 





i 



t 

flood of June 2, 1912 . 

0 

0 

3.5 

7 - 0 :40 sj 30.5114.0 

1 1 

4-5 

1 46.6 

29.6 

21.1 1 

17.0 1 0,5 

* October 22, 1912. 

1 ° 

O.I 

02 

O.I 

0.81 o.7j 76.9 

21.2 

506 

45.7 

* 35.2 1 

1 1 

4.9 1 0 


it also tends to produce these defects in irrigated lands. The amount 
of silt added by irrigation water is in some cases considerable. Thus, 
from samples collected by Frost, it has been found that the irrigation 
water of the Carpentras canal carries a sediment of 0.967 parts per thousand; 
with a depth of irrigation water of 8 ft., this would give 10 tons per acre 
per annum of silt, equivalent to an increase in depth of soil of 1.7 mm., 
or 17 cm. (6 % inches) per century. According to Barois the periodic 
flooding of the Kile gives an annual layer i mm. thick. 

The silt deposited by some ancient canals has produced great changes in 
the physical properties of the irrigated soils. The data in Table IV 
relate to samples of soil taken by Frost on land irrigated by cettam Spanish 
canals dating frotn the Moorish occupation, and also to samples taken by 
the writers on land irrigated by the Saint Julien Canal since the 15th cen¬ 
tury, as well as to neighbouring lands not irrigated. 


Table IV. ■— Comparison of irrigated and non irrigated soils. 




1 Mechanical composition 

i Physical properties 




Silt 



Capacity 


Locality 

Irrigation 



very 

fine 

Clay 

for water 


1 

a 

S 



sandy 

fine 

by 

vol¬ 

ume 

by 

weight 

for air 

■ 

Benimanet (Spain) ,| 

[ Acequia Real de Moccada 
f None. 

14.4 

... 

32.4 

15.0 

35-1 

24.4 

9*5 

0.06 

30.9 : 

16.8 

x6.o 

7.5 

24.2 

15.6 

17*3 

0,^ 

Benifayo (Spain) . .| 

I Acequia Real de Jucar . 

^ None,.. 

^ 5-3 

16.2 

23.6 j 

19.7 

34.5 

24.3 


o.ip 

20.3 

X 7 .I 

13*7 

10.3 


19.0 

I iA 7 j 


1 

CavaiUon (France). 

^ Cansd de SL Julien,. . . 

6.3 i 

X0.6 ^ 

41*2 1 

12.3 

— I 

— 


as*' 

[ None. ... 

{ 

IX.6 1 

10.5 

23-7 

13-8 

— 1 


1 1 
*-*. * 



* Perm^bility determined in the field. 
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It is seen that continued irrigation with muddy waters increases con¬ 
siderably the proportion of the fine particles in the soil, which becomes more 
compact, less aerated and above all less permeable. As the writers have 
already shown that lands of low permeability require less water for irri¬ 
gation, it is possible to economise the water on soils irrigated for some time 
with muddy water. 

This change in the constitution of the soils is not followed by an in¬ 
crease in fertility ; the sedimentation has an unfavourable influence on 
soils of good quality; but, owing to the slow rate of deposition, this change 
takes place so slowly as to be imperceptible. 

In other cases sedimentation may transform sterile soils into very 
productive ones, entirely created by warping, as is the case in the plain of 
the Crau in France. 

573 - A Manometer Method of Determining the Capillary Pull of Soils, — Can¬ 
non W. A., in The Plant World, Vol. i8. No. i, pp. 11-13. Tucson, Arizona, 
January 1915. 

By this method the capillary pull is measured by the reduction in 
pressure in the closed arm of a manometer connected with the soil container. 

The apparatus consists a * T '-shaped glass tube having a threeway 
cock, and of a mercury manometer, a reservoir and a soil container, 
each of which is connected to a Hmb of the cock by means of a rubber tube. 
The reservoir is filled wdth water and the stop-cock adjusted so as to allow 
all the tubes and connection to fill with water. A small plug of cotton wool 
is placed in the bottom of the soil container to prevent the escape of the soil. 

The container is filled with soil and the stop -cock turned so as to 
connect it with the reservoir. The levels of the container and reservoir 
are adjusted so that water flows into the container and the soil is stirred 
with a small glass rod to prevent the collection of air bubbles. When the 
soil appears to be uniformly settleddhe cock is turned so as to cut off the 
flow of water from the reservoir and to connect the container with the 
manometer. The position of the mercury is then obvServed, the uppei- 
most point reached by the mercury being considered the measure of the ca¬ 
pillary pull of the soil under the conditions of the test. 

The great objection to this method is the difference in the compactness 
of the sofls when placed in the container. This error is reduced to some ex¬ 
tent by the settling under water and can be still further minimised by re¬ 
peating the tests. 

574 - TheAfeorption oftheDfitra-VioIet and Mra-Red Rays by Arable Soil. — Tristan 
I. Fidei. and 3 ricHANi> Gustave in Archives des Sciences Physiques et Naturelles, Year 
exx, Vol. XXXIX, No. 3, pp. 370-273, I Plate, Geneva, March 15, 1915. 

The writers have examined the relative values of the absorption of 
the solar rays of the two invisible ends of the spectrum on the part of the 
four principal t3rpes of arable soil (calcareous, sandy, clayey and humous), 
both in a dry and in a damp condition. They employed the photographic 
method. In order to isolate the ultra-violet end of the solar spec- 
trim, the light was filtered through a quartz lens covered with a very 
thin film of silver (Foucault filter) which made the photographic objective. 
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The Fottcault filter only allows the last ultra-violet rays which are present 
in the solar light at sea-level to pass through). A Wood filter was used 
to separate the infra-red rays from the solar light. The photographic 
plates were rendered sensitive with alizarin blue S. 

The photographs thus obtained show that infra-red light is much less 
absorbed by damp soil of aU four t 3 ?pes than by dry, and that the soils 
absorb these rays in the following ascending order: calcareous, clayey, 
sandy, humous. The ultra-violet light also is less absorbed by damp than 
by dry calcareous soil, but the difference is less for sandy soil and becomes 
imperceptible in the case of humous and clayey soils. The intensity of 
absorption is least in the case of calcareous soil, which is followed by sandy 
soil, while it is greater for humous and clayey soils. The difference of 
behaviour towards the rays of the two invisible ends of the spectrum is 
greatest in dry clayey soil: while this absorbs ultra-violet light very readily, 
it absorbs very Httle infra-red light. 

575 - The Radio-Active Content of Certain Minnesota Soils. — Sanderson, j. c., 
^University of Minnesota), in The American Journal of Science^ Vol* XXXIX, No. 232, 
PP- 391-397. New Haven, Conn., April 1915. 

A method was devised by which the radium content of a soil could be 
determined from a sample of about fiifty pounds. Using this method and 
one described in a previous paper (i) for the estimation of the thorium con¬ 
tent of soils, thirteen typical Minnesota soils were investigated and their 
radio-active content was determined. Without exception all the very 
fertile soils were found to be richer in radium and thorium emanations than 
the soils of inferior fertility. 

576 - The Nitric Nitrogen of the Black Soils of the Arid Regions Russia. — Ton- 
DAIKORP N. M, (Director, Besentchudc Agricultural Experiment Station), in Sdskoye 
Khosiaisivo Liesovodstvo (Rural and Forest Economy), Vol. CCXEVII, pp. 35 “ 65 . 
Fetrograd, 1915, 

The question of the nitric nitrogen of the black soils (chemozicm) is 
one of the fundamental problems of Russian agriculture and its general 
<5iaracteristics have been sufficiently studied. Thus, it has been as¬ 
certained that farmyard manure and other nitrogenous fertilizers have not 
given the results expected of them. In fiict, while dung has a positive 
action, this is by no means proportional to the amount of nitre gen contained 
in it. Artificial nitrogenous fertilisers often give even negative results, 
thus accentuating the unfavourable effect of the very large quantities 
of nitrogenous substances present in the soil (excessive development of 
straw, etc,). 

The Besentchuk Agricultural Experiment Station (Province of Samara}, 
wishing to study the question in more detail, began to devote its attention 
to the problem of the nitric nitrogen of black soils in the year 
now the writer is pubEshing the results of these researches of the.Jtoti 


(i) The American Journal of Science, Vol, XXXII, p 3169, 
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years (1910-1914) as lie considers them sufficient to allow ot certain conclu¬ 
sions being drawn. 

Method of research. — The soil samples are taken to a depth of 25 cm. 
(10 in.) at five spots at equal distances along the length of each plot; the 
five lots are then carefully mixed and serve for the extraction of samples for 
the determination of moisture and nitrates (for the latter deteimination 
400-600 grams are taken). The subsoil samples (25 to 50 cm, -10 to 20 in.) 
are taken in the same way. Two samples for each determination are 
taken to the laboratory and dried at once, these for nitrate determination 
spread out on paper in a closed room and those for moisture determination 
in the oven. The determination of the nitrates is carried out in the autumn 
when the field work is finished, the dried samples being kept in rather coarse 
pax^er. 

One of the principal questions regarding winter crops in the region 
studied (south-east of Russia-in-Europe), is that of the time and method 
of breaking up the fallow land. The researches cf the Experiment Stations 
of south and south-east Russia have estabh'shed in this connection that 
there exists a certain relation between the time cf breakirg up the fallow 
and the amount of the crop. This relation, as a general rule, is as folic ws : 
the sooner the fallow is ploughed, the larger is the yield cf the winter crops. 
The first researches sugg^ted that this was due to the different amount of 
humidity accumulated in land ploughed at various times; the present 
researches, however, show clearly that there is a definite relation between 
the accumulation of nitrates and the amount of the crop. 

The experiments were carried out on unmanured fallow, manured fal¬ 
low, and land under winter grain; the unmanured fallow comprised four 
different kinds, so-called black fallow'' land (not ploughed till 
autunm), and April, May and June fallows (the land being ploughed about 
the 20th of the respective months). Eour to six days after ploughing begins, 
samples are taken for the determination of the nitrates ; the second time they 
are taken about the loth of every month, and after the sowing of the grain 
only once a month. The following table gives the average figures for the 
five years of nitrates found in each kind of fallow land. AH the land was 
ploughed to a depth of 7 inches. 

TJnder farming conditions, the accumulation of nitrate in falldw land 
begins from the moment of ploughing, and, in general, as soon as, the soil 
is well broken up (black fallow), or in other words, when it gets propertly 
aerated. Aeration is evidently more important than the temperature of 
the soil, at least at the beghming of the accumulation of nitrates. 

On the basis of his researches, the writer draws the following conclu¬ 
sions: 

I. The black soils of the arid zone of the province of Samara (and 
of other provinces under similar conditions) possess a very strong capacity 
of nitrification; under favourable conditions of tilth, and when there is 
sufficient moisture and a high enough temperature, the action of the nitrify¬ 
ing bacteria may become very pronounced, and large quantities of nitric 
nitrogen may accumulate. 
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Nitric nitrogen in Aiferent fallows 
Five-year averages in mgms, of 0 ^ per kg. of dry soil. 



April 

May 

June 

July 

August 

September 

Octobet 

November 

begin¬ 

ning 

end 

begin¬ 

ning 

end 

begin¬ 

ning 

end 

begin¬ 

ning 

end 

First 10 mcJiss 











i 

Black fallow . . 

i 6-75 

25-51 

35-10 

37.06 

47.55 

57-65 

77.72 

82.79 

75.32i3S.68 33.92 22.25 

April » . . 

14.96 

19.24 

32-96 

40.89 

42.89*52.94 

66.32167.51 

60.52 49,40 29.87 21.86 

May » . . 

15.09 

20.89 

17.89 

18.98 

28,23 

52.27 

6S.69 

52.87 

4l.99;28.92j34.82 27.79 

Jime » . . 

14-75 

18.85 

21.48 

13.09 

17-75 

15.16 

25.03 

28.76 

35.85117.18,22.63 18.37 

Second 10 inches 











i 

1 

Black fallow . . 

19.87 

16.12 

17.16 

19.80 

28.87 

31-65 

25.72 

28.90 

33.7Sl25.36i22.63 14.44 

April )' , . 

14.26 

18.80 

13.77 

19.02 

25.98 

21.63 

25-67 

27.34 

42.28!2I.6i|i5,79' 9.72 

May '< . . 

12.73 12.89 

16.76 

14-36 

15.00 

16.68 

20.78 

30.81 

33-66 

29.40127.72123,18 

June . . 

15.98j13.81 

15.91 

15.07 

13.69I 5.47 

! 

7.41 

12.26 

13.S2 

I2.20jl0.42| 8.90 


2. The largest amount of nitric nitrogen is accumulated in fallow land 
towards the commencement of August, in Ihe case of autumn-ploughed 
fallow. Further, the sooner the fallow is ploughed in spring, the more 
nitric nitrogen accumulates in the grotmd. 

3. The depth to which regularly cultivated fallow land is ploughed 
has not much importance as regards the accumulation of nitrates. 

4. Manuring the soil with dung only increases to a very small extent 
the amount of nitrates as compared with unmanured fallow. 

5. In plots occupied by winter cereals, the quantity of nitric nitrogen 
decreases very rapidly. The greater part is used by the growing winter rye 
or wheat; most of the rest is evidently transformed into compoxmds insoluble 
in water, while finally a very small part may be transported to the deeper 
layers of the soil (below 20 inches). 

6. The breaking up of the soil after the harvest of winter cereals gives 
an opportunity, under favourable meteorological conditions, for the accumu¬ 
lation of a large quantity of nitrates towards the end of September even if 
at harvest time there was a very small amount of these compounds in the 
soil. 

7. The accumulation of nitrates in the soil, under the conditions obtain¬ 
ing in the black soil regions of Russia, is much facilitated by the fact that 
all the measures taken by the agriculturist to accumulate water in the soil ■— 
water being the most important element for the life of plants in the arid 
districts — conduce at the same time to the accumulation of nitrates. 
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577 - The Lime-Magnesia Ratio and the Efiects of Calcium and Magnesium Carbo¬ 
nates on Ammonifieation and Nitrification. — Kelley w. p. (Hawaii Experiment 

Station, Honolulu), in Centmlhlatt fur Bacteriologie, Parasitmkunde u, InfecHons-Kfiink- 
heiten, Vol. 42, N® ly-iS, pp. 519-S26, and N® 21-22, pp. 577 - 532 . Jena, December 1914. 
In view of the abnormal lime-magnesia ratio in Hawaiian soils and 
the large amounts of magnesian limestones being applied to soils in America,, 
the effect of this ratio on the nitrogen transformation in soils is of consider¬ 
able practical importance. 


I. Ammonifieation ExfierimenU. 

In these experiments dried blood and soybean cake meal were used 
in the proportion of 2 per cent of the air dried soil. 

The results are given in the following table; 


Carbonate 

added 

Silty loam 
9-74 % 
Mna O4 

Sandy 

loam 

9-42 % 
MgO 

Sandy 

loammmch 

organic 

matter 

Yellow 

clay soil 

Claji' loam 

Silty loam 

Clay loami 

Dried hkjod 

Soy beau 
cake 

1 i? 

\p 

1 1 1 « 

Dried blood 

Soy bean 
cake 

Dried blood 

|| 

Dried blood 

l| 

Diied blood 

Soy bean 
cake 

Dtied blood 

S a> 

.0 43 : 

None.. 

51-9 

1 

99.1 156.9' 94.1 

534 

74-3 

39’3 

78.1 

944 

98.3 

45.9 

79-9 

31.0 

77 . 0 - 

1 gm. CaCcs. 

34.4! 103.7 ji6o.ji 97.2 

52,6 

79-5 

42.0 

80.0 

118.1 

93 -^ 



27.2 

83.5 

2 gm. CaCo,. 

55.4ji04.8|i58.9! 99.5 

64.4 

824 

42.7 

S2.51126.2 

93-2 

46.7 

90.0 

30.8 

87.o> 

4 gm. CaCog ...... 

56.1i103.4j160.xl 96.8 

61.3; 88.9 

44-3 

88.91116.6 

954 

— 

— 

31.3 

84.o> 

1 gm. XgCc,. 

68.0'104,1 |i75.o| 93,8 

68.6 

78.S 

53-6 

95 - 1 1x19,8 

94-5 


— 

42.T 

83,6 

2 gmu Kg<Co3. 

70.91103.6i 163.8 j 95.0' 93.6 

82.7 

67.6 

98.9 

89.6 

94.1 

60.7 

91.7 

50.0 

, 85.7 

4 gm. 3 ilg.Cc 8 . 

65-9 

98.7; 173 1 92.31109.9 

92-5 

73.5 

100.8; 82.8 

89.9 



38.3 

80.7 

2 gm. CaC<^’. ..... 



i 






[ 





2 gm. 5 %, C03 . . . . . 

69.8 

101.3I — ' Q0.7 

i 1 

— 

86.8 

68.9 

97.3 102.6 

1 91-3 

61.6 

91.6 

46.5 

90-9 

4 gm, Ca Cc,. 














4 gt. Mg C03. 

70 . 9 | 104.8 

1 

98.7 

834 

67.6; 95-9 

1 

99-71 934 

1 

62.2 

i 

97.7 

58-4 

1 

9X.t 


All the soils used originated from basaltic lava and are typical lateri- 
tes. Most of them contain an excess of magnesia over lime. 

In the cases where magnesium carbonate produced stimulation the 
furtl^ addition of calcium carbonate was without effect, whilst in the one 
instance where magnesia proved toxic the addition of calcium carbonate 
seems to have overcome the toxicity. Since these results are contradictory 
of previous results obtained in the case of a sandy Cahfomian soil in which 
magnesium carbonate depressed ammonifieation, experiments were con¬ 
ducted 1x) test this point further. The ammonifying power of a sandy soil 
containing large founts of cor^ lim^tone was tested with dried blood in 
me pre^nce of different quantities of calcium and magnesium carbonates. 
Ammonia-free air was passed through the soil and washed in sulphuric acid 
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so as to determine the amount of volatile ammonia produced. The results 
are as follows: 


Soils 

Carbonate added 

1 

Ammonia N 
in soil 

Ammonia N 
volatilised 

Total 

I and 2 

2 gms CaCo3 

j 

62 mgs. 1 

i 

14.I I 

76.1 

3 “ 4 

2 gms MgCo 

39-5 

19.S 

59.3 


Thus, although the amount of ammonia volatilised was greater, the 
depressing effect of the magnesitun carbonate is real and not merely due 
to the increased decomposition of ammonium compounds as suggested by 
Ashby. Experiments with limestone and dolomite showed effects very 
similar to those produced by calcium carbonate and have no comparison 
with those produced by magnesium carbonate. 


II. Nitrification Experiments, 

Eight different soils were used and their nitrification was tested with 
dried blood, soy bean cake meal and ammonium sulphate. 

The results obtained are shown in the following table: 


Carbonate added 


:Soil aSS 
I heavy 
i clay. 

! MgO 

! 7-94 % 
CaO. 
1 . 10 % 


I Soil 29: 
clay 
with 

small - 
amount 3 "^ 
of CaO ' 
and 
3 ^ 0 . 


Soil 428 

1 


sandy 

Soil 448 

j Soil 485 

loam 

with 

yellow 

! silty 

much 

1 clay 

clay 

organic 

soil 

loam 

matter 

1 



Soil 514 I Soil 515 


highly 

manganiferoua 
silty soils 


Sbioes 

I. 

— Dried Blood (2 gms per 100 gms of soil). 



Control (none) ..... 


12.4 

9.6 

20.0 j 

3-2 , 

6.2 

4.8 

28.0 1 

6-5 

2gm. CaCog 


12,5 

II.O 

19.7 

3.6 

10.4 

2.5 

37-0 ' 

5.2 

2 gxn. Mg C03,. 


7.0 

5-9 

iS.o 

2.5 1 

6.9 

1.2 

3-5 

1.1 

3 gm. Ca C03. 

2 gm. Mg C03. . . • • * 

1 

) 

* 7.2 

1 

5-8 

i 

17-7 

2.7 ’ 

6.5 

1 

1-3 

4.2 

i 

t 

1.1 

Sbkies II. — 

Soy Bean Cake Meal, (2 gms per xoo gms of Soils), 


Control.* • 


16.2 

16.7 

21.71 

i 4«5 ^ 

' i 5 >o 

45-0 

> 61.0 

16.4 

2 gm. CaCOg. 

i 

1 19-5 

^ 4-7 ! 

21.0 i 

5-2 ' 

1 22,2 

67,0 

1 94.0 

11.4 

2 gm. Mg C03. 

1 

1 9.3 

18.2 

19.2 

j 4*4 ' 

[ 19.0 

1 3-9 

: 15.2' 

4 *x 

2 gm. Ca C03. 

2 gm. Mg Cog. 

1 ^ 3-2 

rS.o 

19.5 

1 

i 2.7 

1 15*0 

1 

1 

1 

1 

1 13-5 

t 1 

1 4.1 

1 

Seioes IH. - 


Amfftmiftm sulphate (1.2 gms per 100 gms of soil). 


Control . 

1 

4-0 1 

2.1 

16.9 1 

1.4 1 

34 

4.8 

1 7-8 

[ 3*5 

2gm. CaCog. 

'9.11 

4-6 

15.5 ] 

1 

3.7 

7.8 

j 6.1 

( 1.7 

2 mg, M^Cog. 


1 3*1 

0.5 

16,7 

I ‘4 

3.1 

i 1.8 

2.5 

f i.i 

2gm. CaCOg.. 

2 gm* Mg C03 . .... 

1 

i 

! 

0.8 

16.7 

1.8 

1 

3^0 

i 

^4 j 

[ 

1 
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From these figures it appears that magnesiura carbonate was most toxic 
to nitrification in the soils in which calcium carbonate was most stimulat¬ 
ing. This would be evidence of the existence of an optimum lime-magne¬ 
sia ratio for nitrification were it not for tbe fact that the appUcation of a 
mixture of the two carbonates generally produced the same effect as ma¬ 
gnesium carbonate alone. The magnesium in Hawaiian soils occurs largely 
as hydrous silicates and, although consideiably in excess of the calcium, 
it is much less soluble in dilute acids and water. It is therefore probable 
that the stimulating or toxic effects of apphcations of magnesium carbo- 
nate^ are not due to the variations in the ratio of lime to magnesia present, 
but rather to increases in the concentration of the magnesium in solution 
and to double decompositions causing an excessive alkalinity. 

The results also show that soy bean cake meal gave a higher yield of 
nitrate than either dried blood or ammonium sulphate, notwithstanding 
the fact that only 165 mgs. of nitrogen was added as soy bean cake meal, 
while 265 mgs. was added as dried blood and 250 mgs. as ammonium sul¬ 
phate. This cannot be due to insufficient ammonification or to the toxic 
effect of excess of ammonia, since in previous experiments it was found that, 
while vigorous ammonification of dried blood took place in these soils, still 
greater amounts of ammonia were produced from soy bean cake meal. 

The effect of magnesium carbonate appears to depend in some cases 
on the nature of the nitrogenous material used. It was generally more toxic 
to the nitrification of dried blood and ammonium sulphate than to that 
of soy bean cake meal. This is probably accounted for by nitrogen assi¬ 
milation on the part of soil organisms which are unequally affected by the 
materials applied. 

It is remarkable that magnesium in the form of limestone was found 
to stimulate nitrification, and in no instance was it toxic either to ammoni¬ 
fication or nitrification. This action is probably due to its insoluble nature 
and to its action being confined largely to the maintenance of neutral con¬ 
ditions in the soil. The inefficiency of calcium carbonate in most of these 
soils was probably due to the unusually high percentages of iron and alu¬ 
minium hydrates, which may take the place of carbonate in maintaining 
neutral conditions in the soil. 

57B - Effect of Certain Organic Soil Constituents on Nitrogen-Fixation by Aza^ 
toifkcten — heed, H. S., and Williams, B., in Centralblatt fiir Bakteriologie, Para- 
sitmkunde InfeHiomkrankJieiten. XI Abt„ Vol. 43, No. 1-7. Jena, February 15, 1915. 
The effects of various organic compound on the development of Azo- 
have been studied in connection with the theory that the soil con¬ 
tains organic bodies injurious to plant growth which are important factors 
in modifiying the fertility. Azotobacter was chosen to represent the micro- 
flora of the soil owing to its recognised importance in maintaining ferti¬ 
lity and to the possibility of making accurate analytical measurements of 
its activity. The compounds chosen were such as are likely to occur in the 
soil: esculin, vanillin, daphnetin, coumarin, pyrocatecffin, heliotropin, 
arbutin, r^orcin, pyrog^ol, floroglucin, hydroquinone, salicylic aldehyde, 
oxalic add, quinic add, dihydroxystearic acid, rhamnose, bomeol, caffein. 
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betain, trimetbylamine, legumin, alloxan, cinnamic acid, aspartic acid, 
asparagia, bippuric acid, creatin, xanthin and b3rpoxantMn, urea, form- 
amide, glycocol, allantoin, guanidin, nicotin, picoHn, scatol, piperidin. 

The results of the experiments show that the majority of the compounds 
studied have only a slight influence on the fixation of nitrogen by Azoto- 
hacter ; in many cases a depression was noted, but this was generally due 
to considerable concentration of the compound in question. 

Hydroquinone and salicylic aldehyde showed greater toxicity than 
any other compounds. Escnlin, quinic acid and borneol had a markedly 
stimulating action on the development of the organism. 

The effects of these compounds on Azotohacter do not generally agree 
with the action recorded in the case of higher plants; in concentrations 
fatal to certain higher plants, many of them show only a slight reduction 
in the fixation of nitrogen. 

Some of the nitrogenous compounds investigated, as nicotin, picolin, 
guanidin and scatol, showed toxic properties similar to those usually at¬ 
tributed to them, while caffein apparently acted as a stimulant. On the 
other hand, many nitrogenous compounds recorded as having a benefi¬ 
cial action on higher plants, were found to have a depressing action on 
nitrogen-fixation by Azoiobacter; in this case the simpler compounds ap¬ 
peared to have a more energetic action than the more complex ones. 

It is suggested that this is not due to toxic properties, but to the fact 
that the nitrogen of these bodies is used by Azoiobacter in preference to 
atmospheric nitrogen. Urea, glycocol, formamide and allantoin gave par¬ 
ticularly noteworthy depression of nitrogen-fixation. 

579 - Investigations on Protozoa in Heiation to the Factor Limiting Baeterlal 
Activity in SoiL — Goodey T. fprotozoologist. Research Laboratory in Agricultural 
Zoology, University of Binninghairt), in Proceedings of the Royal Society, Series B, 
Vol. 88, No. 13, pp. 437-456. lyondon, April, 1915. 

The soils used in th^e investigations werei) one stored since 1846 con¬ 
taining about 3 per cent of water and no protozoa; 2) one stored since 1856 
and containing no protozoa; 3) one stored since 1865 and containing both 
amoebae and flagellates ; 4) one stored since 1865 containing about 10 per 
Cent of water and amoebae and flagellates; 5) one stored since 1870 contain 
ing about 10 per cent of water and amoebae and flagellates but no ciHates 
and 6) ordinary fresh soil.* Soils 1, 2 and 3 were taken from plots of 
the same soil the others represent different types of soil. 

The following protozoa were used in the inoculation of the soils: 
Colpoda cucuUus, C. sieimi, C. maupasii, Vorticella microstoma^ AmcebcB sp. 
and species of Flagellates. The numbers of protozoa in the soils was first 
determined by Hutchinson*s dilution method, but sinct it was found to 
give irregular results an agar plate method was devised and found to be 
more consistent and trustworthy. , ' 

Bacteriological examination of the soils during’ an incubation pmbd 
of about 300 days showed that enormous increases in bacterial activity* 04 **^ 
chrred in soils i, 2 and 3 whether inoculated with proto^a 
he addition of a smalt quantity of one of the other soils pievent^^ij^l^ 
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inctease in bacterial activity. In foct in most cases the addition of a culture 
of protozoa (with the attendant bacteria) was followed by a bacterial 
increase greater than that of the untreated soils, and resembling the 
effects of partial sterilisation. 

Similar results were also obtained when fresh soil was partially steri¬ 
lized by means of toluene and inoculated with protozoa. 

A noticeable feature of the bacterial activity of the 1846 soil free from 
protozoa is the subsequent decrease to a level below that of the remaining 
samples whether untreated or inoculated with protozoa. 

The introduction of large numbers of bacteria into the soil samples along 
with the added protozoa must be a source of disturbance to the bacterial 
flora and for this reason these experiments cannot be considered as show¬ 
ing a clear issue between protozoa on the one hand and bacteria on the other. 
It was hoped to overcome the effects of this disturbance by continuing the 
experiments over long periods. The precaution was also taken to air-dry all 
the soils partially after they were inoculated so as to favour excystation 
of the protozoa during incubation. It is therefore extremely improbable 
that the protozoa failed to function. 

Determinations of the numbers of protozoa in the soils showed that the 
presence of 10,000 amoebae per gramme of soil is not sufEcient to reduce 
the bacterial content of a soil to the level of a similar soil containing no 
protozoa even though the soil be kept under conditions favourable to the 
trophic existence of amoebae and flagellates. Thus, the storage of soils 
under dry conditions during long periods and the partial sterilisation of 
soils by toluene or heat removes the factor limiting bacterial activity, but 
this factor cannot be restored by inoculation with protozoa. 

It is therefore concluded that the factor limiting bacterial activity in 
normal soils and which is capable of being transferred to partially sterilis¬ 
ed soils is not of protozoan origin. 

580 - Notes on Some Methods for the Examination of Soil Protozoa. — Mahtin, c, h. 

and K. R. (Rothamsted Experimental Station),in Th& Journal of A^ncuMuraX 

Scimc^t Yoi. VII, Fart I, pp. 106-119 -{-Plates II-III. C^bridge, March 1915. 

The writers point out that considering the heterogeneity of the soil 
it appears almost impossible to hope for an accurate method of estimating 
the numbers of active protozoa in the soil. An approximate idea of the rela¬ 
tive abundance of active protozoa in soils may be obtained by examination 
of fresh films. Though this method is only approximate it shows those 
striking differences in the fauna of different soils which alone can be re¬ 
garded as significant and which may form a sound basis for general con- 
dnrions. 

By this method a sample of the soil is placed in a dish and water 
gradually added until the soil is submerged. In the case of dry day soils, 
the soil may be crumbled into a dish of water. Surface films are then taken 
off by means of coversHps. The method may be modified by passing a 
stream of air thror^h a suspension of the soil in water and suspending a 
coveisKp over the surface of the water so that the bubbles burst on its sur- 
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face. In this way there were obtained certain amoebae whose presence could 
not be detected by other methods. 

By using a fixing solution of picric or corrosive alcohol and water pre¬ 
parations of the active fauna may be obtained in fresh fixed films. 

For cultures preference is given to solid media: one of which was an 
ordinary agar, naedium made up of i 000 cc. meat extract and 15 gmx. 
of agar but Friedberger and Reiter's medium containing horse dung was 
found most useful. 

Various types of soil were examined by these methods. In the soil of 
a cucumber border amoebae of the Umax type [Vahlkampfia soli n. sp.) 
and one of the lameUipodian type (A. cucumis n. sp.) were predominant. 
Thecamoebae were the next most numerous and flagellates and ciliated 
were present only in small numbers. A garden soil from an old manure 
heap contained many amoebae but had a great preponderance of thecamoe- 
ban forms. In culture the thecamoebae did not appear in considerable num¬ 
bers until 2 or 3 weeks after the culture had been started, so that from the 
•cultural results alone it would have been imagined that flagellates, both 
large and small, and amoebae were the dominant forms. In a moderately 
poor garden soil no particular species appeared to predominate and though 
density of the fauna w^as relatively low, the number of species was greater 
than in the preceding soils. A black leaf mould from a wood was found to 
contain abundant thecamoebae and fewer amoebae, flagellates and ci- 
Hates. The deposit from a sewage bed contained enormous numbers of 
ph3rtoflagellates with an abundance of thecamoebae and amoebae. The 
ciliates and smaller flagellates were fairly well represented. 

Thus, it appears that the most important types of soil protozoa are 
thecamoebae and amoebae, whilst flagellates and ciliates are rdativdy 
rare, the most successful being the small monads. This result is not re¬ 
vealed by cultural methods, which appear to favour the larger flagellates. 

The dominant protozoa found in a trophic state by the film preparat¬ 
ions may also be the dominant form foxmd in cultures, but the result ap¬ 
pears to depend upon the water content of the soil and the culture method 
adopted. The richer the soil and the higher the water content at the time 
of examination, the greater the probabHlity of the dominant culture form 
being the dominant trophic form in the fresh soil. 

It is probable that these film methods do not give a fair account of 
the larger flagellates owing to the mechanical resistance of the soil particles. 
It is concluded that better methods are required for the detection of the 
active fauu^a and a complete study is needed of the possible seasonal va¬ 
riations and of cultural conditions. 

581 - The Bacteria of Frozen Soils, — conn, n. joel (New York Agricultural jexperi- 

ment Station, Ckfneva), in CentrsUblait tur Bacienoh^e. ParsL&itmkunde und InfeMions- 

krankheiten, II. Abt., Vol, 42, No. pp, 510-519. Jena, 1914. 

In a previous paper the writer has shown that the number of bacteria 
was greater in a frozen soil than in an unfrozen soil. In a frozen or recently 
thawed loamy soil there were found to be always more than 10 million 
bacteria per gram and in the majority of cases not less than 15 xaitikms. 
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whilst only 35 per cent of unfrozen soils contained more than 10 million 
bacteria per gram. The highest counts of the non-frozen soils were exceeded 
by more than one third of the counts of frozen soils. During the winter the 
number of bacteria increases as the soil becomes frozen but tends to dimi¬ 
nish on thawing. As a rule the increase and diminution in the number of 
bacteria is accompanied by corresponding increase and decrease in the 
humidity of the soil. 

The present investigations were carried out to determine: i) if the 
increase in the number of bacteria in frozen soils is due simply to the rise 
of organisms in the ascending soil water from deeper layers; z) if the develop¬ 
ment of bacteria in frozen soils is favoured by the lower temperature ox 
greater humidity. 

The experiments were made in pots and in the open field. Soil 
samples were taken to a depth of 15 cm. and thoroughly mixed, 0.5 gm. of 
the mixture being treated with 100 cc. of sterile distilled water. One c.c. 
of this suspension was then spread on a gelatine plate and incubated at 
17.5 to 18° C. for a week, after which the bacterial counts were made. 

The writer summarises his results as follows: 

1. The,number of bacteria in a frozen soil is generally greater than 
in a non-frozen soil. This fact was first observed in 1910-1911. A similar 
result has also been recently obtained in the case of tw’o ver3r different soils 
(one clay and the other fine sand), also in uncultivated and falfcwdand as 
well as in ctdtivated soils. 

2. The increase in the number of bacteria after freezing is not due to 
the increased humidity of the soil which generally occurs in winter, 

3. A similar increase in the number of bacteria occurs in soil in pots, 
thus excluding the possibility of the movement of bacteria from the 
subsoil. 

4. The cause of this increase of bacteria in the soil and its effect on 
fertility are not yet known. 

582 - Studies on the Lime Requirements of Oertain Soils. — Hutchinson, h. b, 

and Maclennan, K. (Rotbamsted Esperimental Station) in The Journal of A^ncuU 

tufot SdencSf Vot VH, Parte I, pp. 75-ro5 + iHate. Cambridge, March 1915, 

In two previous communications it has been shown that caustic lime 
when applied in sufftcient quantity exerts certain effects on the soil analo¬ 
gous to those of partial sterilisation. Calcium carbonate does not exercise 
tills action but ^ since Mthef form of lime may be used to correct the soil 
reacfipu, the t^pfold, action of caustic lime requires investigation. 

re^mtemefUs fof partial sterilisation purposes. 100 gr. samples 
of soS were moistened with 50 cc. of water and shaken up for several hours 
*wi&f.q!iantities of calcium oxide in increasing amounts up to 2 per cent of 
They were then washed on a Buchner funnel with 200 cc. of wa- 

te and the filtrates titrated with ~ acid. 

10 

It was foaod that the quantity of lime required to produce an alka¬ 
linity of the filtrate equal to cc. of ~ acid gave the best results 
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with regard to crop growth. Heavier applications increase the bacterial 
activity, especially that of the ammonifying organisms, but do not give 
corresponding increases in the crop. The amounts obtained by this me¬ 
thod agree very closely with those required for the production of typical 
partial sterilisation effects, e, g. the inhibition of the activity of protozoa and 
of nitrifying organisms. Certain physical changes in the soil texture, as 
shown by the rate of filtration, also occur about the partial sterilisation 
point. 

II. Lime requirements for neutralisation purposes. Since carbonates 
and bicarbonates are the chief compounds tending to maintain a neutral 
reaction in the field, investigations were made with sodium and calcium 
bicarbonates. Sodium salts were found to give irregular results and were 
therefore discarded in favour of calcium bicarbonate. 

A solution of calcium bicarbonate of approximately — strength 

was prepared in a Sparkelet syphon by means of compressed carbon dioxide. 
For the determination of the lime requirement, or acidity, io~20 gms. of 
the soil were placed in a bottle of 500-1000 cc. capacity with 200-300 cc. of 
the bicarbonate solution, and the air in the bottle displaced by a current of 
carbon dioxide. The bottle was then shaken for 3 hours, after which the 

liquid was filtered and a measured quantity titrated with — acid. 

Comparative tests of this method with various soils to which various 
quantities of lime had been added previously, showed proportionate dimi¬ 
nution of lime requirements. No absorption was found to occur in the 
case of neutral soils, thus giving a distinct advantage over several other 
methods suggested. 

Soils showing a positive hme requirement according to this method 
have been found to respond distinctly to the application of carbonate: 
a) by increased ammonia and nitrate production in laboratory experiments, 
and h) by greater plant growth in pot culture and field work. 

The values of calcium oxide and carbonate have been showm to be 
identical, provided that the lime requirements (for neutralisation purposes) 
are not fully satisfied, but after the neutral point is reached calcium oxide 
exercises its specific effect. This fact is of practical importance in view 
of the opinion generally held in the United States, as to the danger of using 
caustic lime. 

Tn the case of a very acid soil the returns in plant growth were propor¬ 
tional to the reduction of acidity. 

Applications of carbonate exert a marked effect in accelerating am- 
monification and, to a lesser degree, nitrification. 

It follows that the Hme requirement test is more important than the 
determination of the free carbonate in considering the needs of any parti¬ 
cular soil. Determinations of the acidity of soils on the same geological 
formation show a distinct relation between the acidity and the chailacter 
of the vegetation, but it does not follow that such a correlation exists bet¬ 
ween different soil formations. 
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583 The Injurious Action of Heavy Dressings of Lime on the Nitrogen Transforma¬ 
tions of Moor Soil. — Arnd, Th. (Bacteriological I^aboratory of the Bremen Moor 
I^xperiment Station), in LandwiytscJuiftHche Jahfbiicher, Vol. XI^VII, Part, 3, pp. 371-442, 
z figs, Berlin, 1914. 

The object of these researches was to determine whether there is 
any connection between liming and certain injurious transformations of 
nitrogen, on moor soil. That this should depend upon an injurious effect 
on the biological activity of the soils in question would seem to be con¬ 
tradicted by the fact that in no case did application of lime decrease the 
activity of the soil. 

With regard to a possible reduction of the soil nitrates to nitrites (i), 
experiments made with different samples of limed and unlimed peaty soil 
showed no chemical decomposition of the nitrates. A solution of nitrate 
inoculated with extracts of heavily Hmed moor soil gave no chemical reac¬ 
tion that could decompose the nitrate. On the other hand, it would appear 
that the formation of nitrites from nitrates depends upon temperature, 
small differences in the latter causing considerable modification in the 
reduction of the nitrates: this would be a corroboration of the biological 
nature of the reduction of nitrates in limed moor soils. In any one group 
of moor soils, the microbiological formation of nitrites due to heavy lim¬ 
ing increases with the degree of decomposition of the soil. The soil of 
feus shows a greater power of producing nitrites than that of upland moors. 
Such applications of Erne as do not remove the acidity of the moor soil 
bring about uo perceptible reduction of the nitrates; but applications that 
give to the soil a neutral or alkaEne reaction induce a formation of nitrites. 
In the acid soils of high moors, nitrites are rapidly decomposed, owing to a 
double reaction between the nitrous acid and the peat; in soils neutraEsed 
by the appEcation of lime, a chemical decomposition of the nitrites is not 
observed, the process being brought about solely by micro-organisms. 

The first phase, therefore, in the decomposition of nitrates in moor 
soils is their reduction to nitrites by microbic activity ; then the chemical 
reaction between nitrites and the peaty substances results in the complete 
breaking up of the nitrous acid; part of the nitrous nitrogen is lost in the 
soil, and, of the remainder, part is transformed into ammonia or amide 
compounds, and part is present as organic nitrogen. 

The denitrification experiments lead us to conclude that the conditions 
unfavourable to bacteria obtaining in the soils of unlimed upland moors ot 
acid reaction, hinder the bacterial decomposition of nitrates; in neutraEsed 
soil, on the contrary, a rapid breaking up of the nitrates takes place, to¬ 
gether with great loss of laitric and total nitrogen. These great losses 
of nitrogen are in relation to the amount of Erne applied. AE these facts 
confirm the theory held by Prof. Tackj^ (ProtokoU der 72. Sitzmg der 
Zei4fal-‘Moof~K<mmh$i<mt 42,1913), that the injurious effect of large doses 
of Erne on the soils of upland moors Is to be attributed to the injurious bac¬ 
terial transformations of the nitrogen. 


(i) See B, Nov, 1913, No. 1243, 


{Ed), 
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584 - Tephrosia. Candida and Cassia hirsuta as Green Manures in Ceylon, 

MacMillant, H. F. in The Tropkal Agriculturist, Vol. XUIV, No. i, pp. 51-53 -f 
I Fiate. Peradeniya, Ceylon, January 2915. 

Of all plants tried as cover crop and for green manuring purposes 
Tephrosia Candida has given the best results. It thrives at all elevations 
up to 5000 feet, and yields, from 3 tons of loppings per acre, annually 
representing about 50 lbs. of nitrogen. 

Cassia hirsuta introduced from South America has become naturalised 
in Ceylon. It is also a quick growing plant and forms an excellent cover. 

585 - New Fertilisers and Waste Materials Studied in the United States, — Haskins, 

H. D,, in Massachusetts Agricultural Experiment Station Bullehn No. 155, pp. i7s-'iSi. 
Amlierst, Mass., 1914. 

The percentage composition of some new fertilising materials and waste 
products is given in the following table. 


Percentage {composition of certain fertilising materials. 
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64.89 ' 

O.II 

0.81 
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1 
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6.95 
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0.27 
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— 
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Sheep manure is recommended for maize at the rate of 4 to 5 tons per 
acre; this manure, especially when obtained from wool-carding establish¬ 
ments, is very liable to contain weed seeds. Wool waste (grease-free) 
should be applied at the rate of 5 tons per acre for maize and permanent 
pasture. Whale manure contains a relatively high percentage of fat (13.82 
per cent), which probably prevents the rapid utilisation of the nitrogen. 
Seaweed (wrack; should be used in combination with lime or better with 
basic slag, or superphosphates. 

Kitchen waste acquires a certain importance, owing to the number of 
municipal establishments for treating it; when dried and ground it is 
largely used in compound manures; in the raw state it is worth the cost of 
local transport. Calcined phosphate is obtained from the Newbkrry- 
Fishburne process (i). With regard to the sewage waste, the removal of 
the grease is not profitable and the raw material is not recommended 
owing to its slow action. The composition of cotton waste varies consider¬ 
ably and it is probably best applied in trenches mixed with farmyard ma¬ 
nure. Cocoa shell dust is richer in nutritive elements than ground shells 
and can be applied at the rate of i ton per acre with 100 lbs. of chloride 
of potash and 300 lbs. of basic slag or superphosphate. Of the three lime 
residues examined, the tannery product contains 0.5 per cent of arsenic 
acid, which would not be injurious if applied at the moderate rate of 2 tons 
per acre. These lime wastes and also that of acetylene apparatus can be 
used locally with advantage if obtained gratis or at a low price. It is 
ad%usable to apply them in the autumn and winter so as to allow oxidation 
of injurious substances. 

5S6 - The Action of Common Sait and Kainit applied with Sulphate of Ammonia and 
Nitrate of Soda. — Schneedewinb in Landwirtschafthche Wochefischrift fiir dte Provinz 
Sachsen, Year 17, No. i, pp. 3-5, Halle a. S., 1915. 

Considering that the particularly favourable action of nitrate of soda 
on beets is due partly to the soda, an attempt was made to increase the effi¬ 
ciency of sulphate of ammonia by the addition of sodium chloride. The 
experiments showed that a mixture of the two salts gax^e better results 
than the ammonia alone. Experiments have been made by Schne^ibb- 
WINB, Mbyer and Muntbr to determine the effect of adding sodium chlor¬ 
ide to nitrate of soda and comparing with raw kainit containing 50 per cent 
or more of sodium chloride. The experiments were made during 1911 to 
1914 with the following succession of crops : i; spring wheat; 2) mangels; 
3) spring wheat; 4) sugar beets. The various manures were: a) 40 per cent 
potash; 6) 30 per cent potash -f sodium chloride; c) kainit; these manures 
were apphed: i) without nitrogenous manure; 2) with sulphate of ammonia; 
3) with nitrate of soda. 

The results showed that the accessory salts in kainit had the same 
action as common salt added to 40 per cent potash salt and, with one ex¬ 
ception, the action was the same with sulphate of ammonia as with nitrate 
of soda. 

(1) See B. Nov. 1912,. No. 1509. (Bd.), 
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587 - The Antigen Mixture Method for the Examination of Seeds (i). -- zade a., in 

Centralhlaii fur BaUemlope, Paras'tenkunde und InfekUonskrankheiten, Vol 42, No. 45, 

pp. 713-718. Jena, January 21, 1915. 

By his previous experiments the writer had already shown that the 
varieties of agricultural plants can very well be distinguished in a serological 
manner [Zeitschr. filr Pfknzenschutzung, Vol. 2, 1914, pp.ioi et seq.); 
but so far, in practice insurmountable difficulties have been encountered, 
for the number of varieties is too great for it to be possible to obtain a 
useful serum for each. The number of animals required was too large 
and the expenses connected with their keeping and feeding, as well as those 
entailed by inoculation and obtaining the serum, were too great, while the 
work required was tedious and protracted. The “Antigen IVIixture Method'' 
devised by the writer is in this respect an essentially simplifying and time- 
saving process whereby the practical carrying out of the method is consider¬ 
ably facilitated. 

In this method, the seeds of the varieties to be distinguished, about six in 
number, are mixed together in equal portions by weight and ground. The 
resulting “flour ” is extracted with a physiological solution of common salt, 
so that in the extract there are the antigens of six different varieties of the 
same species. The extract thus obtained is used, after filtration, for in¬ 
jections which can be carried out in the most convenient way (subcuta¬ 
neously, intraperitoneally or intravenously). The serum of the animals 
that have been subjected to the preliminary treatment, now gives precipitin 
reactions with the antigens of all the six varieties used for inoculation, but 
with this important distinction, that the reactions are strongest if the 
completely homologous extract (in the case in question, the extract of all 
six varieties) is added. If the extract from one only of the six varieties 
is used, given the same degree of concentration, the reaction becomes very 
much weaker, so weak, indeed, that even in the case of relatively slight di¬ 
lution of the serum it is invisible. It is important that even an almost 
“ completely homologous " antigen, in this case one from only five out 
of the six varieties used for inoculation, already shows a considerably less 
intense reaction than, a “ completely homologous ” one. It is easy to 
dilute the serum to such an extent, that within a certain period of obser¬ 
vation only the^ “ completely homologous antigen " forms precipitins. 

The proof of the identity of a variety is obtained by the difference de¬ 
termination. ,For instance, to identify a sample of seed of one of the six 
varieties mentioned, first a completely homologous extract is obtained, 
then one from only five out of the six varieti^, but without in any way 
altering the degree of concentration. With the extract from the five 
varieties, as has been said above, with a certain dilution of the serum no 
precipitate worth mentioning is any longer obtained. To the extract of 
the five varieties is added that of the unknown one, without making it more 
concentrated, and the reaction intensity is awaited. If this does not in¬ 
crease, the unknown variety is not that which was omitted as minus variety 
in making the extract. The investigation is pursued by taking 
variety as “minus variety", again adding the extract itom the unknown 
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variety and continuiiig in tie same manner until the reaction intensity of 
the extract of the five varieties, plus the extract of the unknown one, exactly 
equals the reaction intensity of the completely homologous extract. As 
soon as this occurs, we know that the last added is the unknown variety. 

The writer goes on, further, to speak of the results of his experiments 
with a mixed extract of six varieties of peas and also one of a variety of 
peas and a variety of wheat, the data being summarised in tables. He 
also remarks that to obtain a serum it is a question of the mixture of 
little more than 6 or 8 varieties. If it is required to obtain a serum of many 
difierent species or genera, the extracts of a whole number of species or 
genera can be mixed together, as in the case of the experiments with varie* 
ties. The more distant is their relationship, the more groups of forms 
can be mixed in this way; consequently this method will find application in 
questions of systematic botany. 

588 - Magnesium in Albinistic and Chlorotic Plants. — maneu, eva (Botamcai institute 

of the Royal University of Pavia) in Atti della Reale Accademia dei lincei, Rendiconti, 

V6J. X"^IV, Part 3, pp. 262-267. Rome, February 25, 1915. 

In a preceding work, the writer has shown experimentally that the 
amount of chlorophyll formed in epigean assimilating organs is in connec- 
tion with the quantity of magnesium given to the plant. When grown in 
solutions lacking magnesium, plants of diverse affinity {Protococms viridis, 
Spirogym wajmcula, Vaucheria sp., Zea Mays, Polygonum fagopyrum, 
Helianthus mtnuus,Torreniafoumiei^t)pxoduceith.BM or leaves completely 
etiolated or just tinged with green ; grown in solutions containing various 
amounts of magnesium, they developed thalli or leaves whose intensity 
of coloration increased with the increase in the amount of magnesium given 
to them. The ether extracts of these leaves, on being compared by the 
colorimetric method, showed that there is a constant direct connection bet¬ 
ween chlorophyll and magnesium. 

The researches set forth in the present article aim at giving a new con¬ 
tribution to the demonstration of the existence of this connection by means 
of the quantitative determination of the magnesium contained in the 
green leaves (or portions of leaves), and in white or pale yellow leaves (or 
portions of leaves), belonging to the same variegated or chlorotic 
plant. The chemic^ analyses hitherto carried out on green leaves, or on 
the corresponding white or chlorotic leaves, have given contradictory 
results. This, in the writer's opinion, is principally due to the fact that 
such analyses sometimes refer to normally white leaves, and at others to 
leaves either etiolated by chlorosis, or turned yellow by the cold of winter; 
thus they were made with material under conditions that were essentially 
different physiologically, 

Ifhe expraments here reported were carried out with variegated forms 
of Vinca mirm^ Pdargonium zoncde, Pandanus jamnicm. Polygonum 
orientahi Acer mgundo. Spiraea hhcda and AegopoHum podagraria and with 
some chloxcftic branches of Camellia japonica, Rosa bengalensis, and Calalpa 
hignommdesi All the leav^ of each plant were removed and separate into 
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green leaves (or portions of leaves) and white leaves; these were analysed 
separately. 

From the analytic results the following points may be deduced : 

1. In two out of three cases of plants affected by chlorosis, the chlo¬ 
rotic parts contained larger amounts of magnesia. Probably the different 
nature of the physiological causes capable of giving rise to chlorosis, exer¬ 
cises, according to circumstances, different effects upon the absorption of 
the salts. 

2. In albinistic plants, the amount of magnesium was greater in 
eight cases out of nine in the green than in the respective white parts of 
the same individual. This result confirms the belief that there exists a 
close physiological connection between magnesium and chlorophyll, and 
supports the observation made by Wieestatter, that chlorophyll is a 
compound containing magnesium. 

589 - The Transpiration Coefficents of Cultivated Plants. — toulaikoff, n. (Director 
of the Besentchulc Agricultural Experiment Station) in Journal Opitnot Agro^totmi {Jour- 
nal of Experimental Agriculture^ V0I. XVI, Part. I, pp. 36-76. Petrograd, 1915. 

The study of the question of the transpiration coefficients of cultivated 
plants, viz,, of the amount of water necessary to form a unit of dry matter, 
is part of the chief work of the culture house of the Besentchuk Agricultural 
Experiment Station, as this is situated in a district of South-East Russia 
(province of Samara) which suffers greatly from prolonged summer drought, 
and excessive variations in the crops. The experiments were carried out 
during the five years 1910-1914, in the culture house and in the open, 
in order to answer the following questions: Is it possible to overcome 
rapid changes of temperature and great variations in the amoxmt of 
humidity in the soil and the air by means of cultivating plants possessing 
great properties of resistance ? Is it possible to obtain such a combination 
of anatomical and physiolo^cal characters in a cultivated plant as to 
ensure, in all circumstances, the maintenance of its highest productive 
capacity ? And, finally, in what relation does the latter stand to its envi¬ 
ronment ? 

The pot experiments were begun in 1910 in the culture house, which is 
protected above by a glass roof and at the sides by wire netting; their 
number continued to increase so that by 1914 there were 408 pots. A 
measured volume of water was given to each pot throughout the growing- 
period, so that the daily or seasonal consumption could be calculated. 
Now, dividing the total amount of water consumed by the plant by the 
amount of dry matter of the aerial parts of the same plant, we obtain what 
is commonly known as the transpiration coefficient. This coefficient, 
as shown by the experiments, has not a constant value for every plant, but 
changes within somewhat wide limits from year to year, according to the 
meteorological conditions of the surroundings and the humidity of the soil 
in which the plant is growing. For example, on cultivating plants under 
identical conditions of soil humidity (60 per cent relative humidity) and 
with the same amount of nutritive substances, the following transpiration 
coefficients were obtained: 
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1911 

J912 

1913 

1914 

Wheat var. PoHtawka. 

638.4 

444*5 

338-6 

387.6^ 

» » Bielotarka. 

756-3 

475*9 

3165 

397-1* 

Oats i) Giant. 

655-1 

5I<5.3 

347-4 

369.9 

Barley » Moravian. 

617-9 

461.6 

230-3 

413-3 


The year 1911 was excessively dry, while that of 1913, on the contrary, 
was too rainy; 1912 was an average year and, 1914 rather dry. Comparing the 
coefficients, it may be said that there is a definite relation between the nu¬ 
merical value of the transpiration coefficient and the humidity of the air. 

In order to study the question more thoroughly, experiments were also 
made with Tivingston's evaporimeter and the results obtained showed, 
according to the writer, that, as regards the question of the amount of water 
consumed by a plant in different yearn, or in the different seasons of the 
^ame year, the greatest influence is exerted by the external meteorological 
conditions, and not by the biological character of the plant. 



Bielotarka 

wheat 

Poltawka 

wheat 

Moravian 

barley - 

Giant 

oats 

Common 

millet 

Humidity of soil 60%. 




1 


Anacimt of water evaporated, cc. ... 

18 284 

18206 

20 840 

22 875 

14025 

YMd of dry matter (aerial parts), gms. 

44,11 

‘ 41*55 

48.00 

48.56 

44*51 

Yidd of grain, gms. 

16.02 

15.63 

20.41 

18.99 

20.34 

Transpiration coefficient. 

441.4 

449.8 

439.5 

480.5 

307*3 

HumidUy of soH 40 %, 






Amonat of water evaporated, cc. , . . 

10 841 

II 401 

14 728 

12 706 

10 704 

Yield of dry matter (aerial parts), gms. 

30-99 

28.92 

35*14 

37*20 

37*^4 

Yield of grain, gms . . . .. 


12.66 

13-63 

16,27 

15*39 

coeSScient. . . w . . . 

39X.O 

405.1 

434-3 

356.4 

279.6 

Bumdity of the soil 20 % (♦). 






Awnnt of water evapcarated, cc, . . . 

2881 

3 553 

3 296 

5096 

4940 

Yield of dry matter (aaial parts), gms. 

8.50 

7.98 

8.94 

12.28 

16.28 

Y«dd of grain, gms. . .. 

«.85 

3-20 

2.60 

5.06 

5.55 

Tsanspimtto co^BIkfient. 

457*7 

4264 

544 - 5 J 

^52.5 

367.1, 


* avera^ of tliese espertmeJits are for three years (1911,1912 aad 193:4). 
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The accompanying table gives the chief results of the experiments, viz, 
the averages for the four years IQII-1914, which refer to the amount of 
water tianspired, the drt’- matter produced, the amount of grain obtained, 
and to the coefficients of transpiration under the different conditions of 
soil humidity, viz. 60, 40 and 20 per cent of the relative humidity. 

Experiments on the transpiration coefficient uere also instituted in 
the open and since the majority agreed with those of the culture house, 
the writer draws the following conclusions: 

1. In studying the conditions of the consumption of soil moisture by 
different plants in the arid part of the province of Samara, it has been clearty 
shown that the daily consumption of w'ater on the part of the plant is in 
intimate relation with the meteorological conditions of the period of growth, 
and, to be precise, in inverse ratio to the humidity of the air. The plants 
that have been studied from this point of view (beardless common wheat, 
bearded durum wrheat, oats, barley and millet) do not differ in the course 
of the daily consumption of water, but only in the absolute amount of 
w’ater used. 

2. The transpiration coefficient is not a constant quantity, but va¬ 
ries from year to year within somewffiat wide limits in connection with the 
external meteorological conditions of the locality and the reserves of soil 
moisture at the plant’s disposal. 

3. The experiments carried out in the culture house of the Besentchuk 
Experiment Station have showm that in the optimum conditions of growth 
(from the point of view of the content of nutritive substances and of humi- 
ffity), or approximately in such conditions (where the soil is a little less 
damp), there is no practical difference between the transpiration coefficients 
of bearded durum wheat, beardless common wheat and barley, w^hile this 
coefficient is less for millet and larger for oats. 

4. The variations in numerical value of the transpiration coefficient 
in the case of a given plant (wheat, oats, millet) are not infrequently larger 
in different years than for different species in the same 5^ear, 

6, From the attempts to determine the transpiration coefficient in 
the open, it was found that the said coefficient is twice as large as that de¬ 
termined in the culture house and that its numerical value depends upon 
meteorological conditions in the same manner as is the case in the experi¬ 
ments carried out under shelter. 

6. The numerical value of the transpiration coefficient of summer 
wheat grown in the open, varies very considerably in connection with the 
date of sowing: early sowring, which under the experimental conditions 
gives the largest crop, gives the lowest transpiration coefficient, white 
late sowing greatly increases the coefficient and decreases the crop. 

7. The transpiration coefficients of wheat and oats sown in rows are 
low^er than for the same crops broadcasted. 

8. According to the experimental data of X914, the largest cr^ps^ of 
summer wheat and oats were always obtained when the amount of 
consumed per unit of production was smallest, and viceversat 
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590 - The Relative Transpiration ot White Pine Seedlings. — burns, g. p. (University 
of Vermont), in The Plant World, Vol. 18, N. i, pp. 1-5 Tucson, Arizona, January 1915. 
Three years* experiments have been made on the rate of evaporation 
from black and white atmometers in terms of transpiration from seedlings 
of Pinus strobus. 

Three kinds of covers were used foi the seed beds, viz.: one of wire, 
a second of wire half-covered with laths and a third entirely covered. The 
amount of transpiration was determined by weighing plants which had 
been previously potted. The data recorded represent the results of 15 
four-hour periods during the first half of August, 1913. 

Comparing the plants with the two atmometers it was seen that the 
relation between the black atmometer and the plants was the closer. 

Using the black atmometer as a basis of comparison the ratios of the 
transpiration to the evaporation in the three beds were as follows: 


No shade .. 0,0633 

Half shade. 0,0346 

Full shade. 0.0088 


By means of these coefficients the approximate amounts of water 
transpired from each tree during the season were calculated as follows : 

No shade ... 21 s ec. 

Half shade... 8 x cc. 

Full shade... x cc. 


The composition of these trees was as follows : 



Green weight 

Dry weight 

Ash 

Nitrogeo 
of dry taatter 


grams 

grams 

% 

% 

NO shade . . , . . . , . , 

,0.304(1) ’ 
0.166(1) 
0.090 (2) 

0I063 

8,29 

2.18 

•2 ^0 

Full shade. 

0,010 

10.20 

6,89 


(t) Average of 500 seedling, 
(i) Average of 1000 seedlings. 


These figttres diow that there was a difference in the material talr p ri 
from the soil by the three plants. 

The plants in the unshaded beds, which transpired the most water, con- 
tamed the smallest percentage of ash, and the plants which transpired 
cwly as much water contained the largest percentage of ash. Consi¬ 
dering the total amounts of ash absorbed, these is no very evident relation 
between the amount of water absorbed and the amount of ash ta 1rA« up; 
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twenty times the water is accompanied by onl^^ five times the ash and 
eight times the water by three times the avsh. 

Plants are therefore not only able to select the minerals they take 
from the soil, but also to control the degree of concentration of the 
solution entering the root hairs. 

These data indicate that the explanation of the differences in size and 
chemical composition due to differences in illumination must be sought 
along the line of photosynthesis and assimilation rather than along the 
line of absorption and transpiration. 

591 - Oil Content of Seeds as Affected by the Nutrition of the Plant. — Garner, 

W. W. (Physiologist), Allard, H. A. (Assistant Physiologist], Foubert, C L- (Scien¬ 
tific Assistant, Tobacco and Plant-Nutrition Investigations, Biireau of Plant In¬ 
dustry) in Journal of Agricultural Ressearch, Vol. Ill, No. 3, pp. 227-249. Wash¬ 
ington, D. C. December, 1914. 

Up to the present no extensive investigations of the oil content of 
seeds as affected by the various factors of nutrition have been reported. 
In selecting the plants for this work the commercial importance of the 
seeds and their suitability for the work was taken into account. The 
following seeds were therefore chosen: cotton, soy-bean and pea-nut 
{Arachis hypogcaa). 

In analysing the seed the official method for the deteimination of the 
oil was followed, using anh} drous ether as the solvent. In the case of soy 
beans there is a fairly uniform increase in oil content, both relative and 
absolute, throughout the development of the seed, except during the 
period immediately following blooming and that directly' preceding final 
maturity, and there is no evidence of a critical period of very intense oil 
formation at any stage of seed development. The tests with cotton also 
show a gradual increase in percentage of oil. A change in the normal 
distribtltion' of the vegetative and reproductive parts of the plant by 
partial defoliation (50 to 60 per cent) caused a decided reduction in the 
yield of beans, but the size of the beans and their oil content were only 
slightly affected, except in the case of an early-maturing variety. On 
tjhe* other hand, the .removal of a portion ,of the blossoms or young 
pods caused a notable increase m the size of the beans remaining, but 
did not materially affect the percentage oil content. No correlation 
was found between size of seed and the percentage content of oil. These 
characters appear to be affected more by the character of the growing 
period than by its duration. 

The different varieties of soy beans grown under the same condition^^ 
show marked differences in oil content and size of seed, and when grown* 
under a very wide range of conditions these differences become much 
greater. The different varieties are not affected alike bj changes in 
environment. The difference in oil content of cotton seed grown in the 
Coastal Plaifi ^nd the Piedmont regions of the south was greater than 
the varietal differences when grown in the same environment. 

Various tests carried out with cotton, soy-beans, pea-nuts and sun- 
flower in various types of soils show that the relative effects of d^BKrenk 
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soil types ,are not specific and constant, but depend largely on seasonal 
conditions. 

From these experiments it is concluded that under practical con¬ 
ditions, climate is a more important factor than soil t\pe in controlling 
the size of the seed and its oil content. In manurial experiments the 
addition of a complete.fertiliser to an unproductive soil increased the oil 
content of cotton seed, whilst applications of nitrogen lowered the per¬ 
centage of oil and applications of phosphorus or potassium had no effect 
on the oil content. 

592 - Efiect of Rdntgen Ray Treatment of the Seeds upon the Development of Plants 
of ViciSL faba. (i). — Pfbitper, Th., and Sd-imerimacher, W., in Vie Landwirtschaj-i- 
lichen Versuchs-Stationen, Vol. lyXXXVI, Part 1-2, pp. 35 " 43 - Berlin, 1915. 

The results hitherto obtained with regard to the action of Rontgen rays 
on plants are very discordant. The writers therefore thought it would be 
well to repeat the experiments already made, taking account of the poss¬ 
ible disturbing influences that might conceal the action of these rays. In 
order to study such a disturbing influence exercised by light, they kept 
some of their cultures in the open, some in a room lighted by a north win¬ 
dow and others in the dark. Every experiment wras carried out at the 
same time in two pots, in each of wMch were placed eight bean seeds, but 
afterwards only five seedlings were left — those that were most uniform. 

. The seeds either received no treatment, or were subjected to the action 
of Rontgen rays for 30, 60, 90, 120 or 150 seconds. As regards rapidity 
of germination, a certain increase was noted with seeds exposed to Rontgen 
rays for an average length of time (60 or 90 seconds) and a decrease with 
those exposed for a longer time (120 and 150 seconds). The pots contained 
sand from the Oder and were given a complete manure. The seeds were 
sown on May 26, and the plants were collected on June 25. 

There were no marked differences in either height or dry weight between 
treated and untreated plants either in the open or in the dark; the only 
difference observed was a slight gain in w^eight of the plants from the seeds 
exposed to the Rontgen rays grown in the room with north light. 

59 S,- Effect of Strongly Calcareous Soils on the Growth and Ash Composition of 

Plants*— Gile, P. I,. (Chemist), and Ageton C. N. (Assistant Chemist). — 
P00(> Bico Agricidtuml Experiment Station, Bulletin, No. 16, 45 pp., IV plates. Wash- 
in^on, B, C„ September xy, 1914. 

Excess or deficiency of lime appears to be the cause of many soil trou¬ 
bles in Porto Rico, and since a considerable portion of the arable land of 
Porto Rico is sufBdently calcareous to produce nutritional disturbances 
in various crops grown on it, it was deemed important to study the effect 
of varying amounts of carbonate of lime in the soil on the growth and com¬ 
position of plants. 

For this purpose four plots 10 by 20 ft. were dug out in clay soil to a 
depth of 2 feet and filled in with mixtures of clay, sand and dlsititegrated 


(i) See also B. Nov, 1914, Nos, 9S9 and 990. 
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limestone (from coralline rock) in such proportions as to furnish soils of 
approximately equal texture and with carbonate of lime contents of 0, 
5, 18 and 35 per cent. The resulting soils were of good loamy texture, but 
very low in organic matter, and after each crop the roots w'ere removed so 
as to avoid accumulation of humus, w^hich premous work had showm to 
have a modifying influence on the action of carbonate of lime. Complete 
manure was applied in sufficient quantities, and winter w'as given when 
the rainfall was insufficient. 

The plants grown were : rice, soy beans, bush beans {Phaseolus nmms) 
radishes, sunflowers, sweet cassava [Manihot palmata), sugarcane and pine¬ 
apples. Six different crops of each w^ere growm during the three years of 
the experiment; for analysis the crops were cut before complete maturity 
(soy beans and bush beans in flower, radishes at marketable size, etc.) and 
as far as possible at the same stage on the different plots ; withered leaves 
were discarded. 

The writer’s summary of the results is as follows : 

The growths of bush beans and radishes were unaffected by even 35 
per cent of CaCOs- The growths of sunflowers, soy beans and sugarcane 
were somewhat depressed by 18 per cent of CaCOg; the growih of sweet 
cassava was somewhab depressed b3^ 5 per cent of CaCOa and markedly 
by 35 per cent of CaCOjj; the growths of rice and pine-apples were mar¬ 
kedly depressed, with the appearance of chlorosis, by 5,18,and 35 percent 
of CaCOg. 

'' The carbonate of lime apparently had no effect oh the amount in 
nitrogen, potash and phosphoric acid contained in the varidhs plants, but 
did increase slightly the total carbon-free ash in all the plants except rice, 
and modified the amount of either lime, magnesia or iron in the ash of all 
the plants, , , . 

On the calcareous soils the lime in the ash of bush beans was not 
increased, but there was a slight increase in the amount of lime in the ash 
of soy beansi sunflowers and sugarcane. On the plot with 5 per cent of car¬ 
bonate of lime, the lime in the ash of radishes was increased about 17 per cent, 
button the plots with 18 and 35 per cent of carbonate of lime the increases 
4 f'Kme in the ash of this plot were progressively less. On the plot with 35 
per cent of carbonate of lime, the amount of lime in the ash and dry sub¬ 
stance of sweet cassava was markedly increased. On all the calcareous soils 
the amount of lime in the ash and dry substance of rice and pineapples was 
greatly increased. 

Some plants whose growth was litte affected by the carbonate of lime 
(bush beans, soy beans, radishes and sunflowers) showed marked decreases 
in the amount of iron or noticeable decreases in the amount of magnesia 
in the ash, when grown on the calcareous soils 

“ The plants whose growths were most depressed on the calcareous soils 
(rice and pineapples) showed the greatest increases in the amount of lime 
in the ash and dry substance of the plant, and also a marked dra^ease M 
the amount of iron in the ash. 
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''If the plants which have made the best growth have an ash composi¬ 
tion nearest the opthnum, it would appear from these results as though 
the diminished growth of the plants most afEected on the calcareous soils 
were due to either i) an undue increase iti the lime content of the plant 
or plant ash, or 2) an increase in the lime combined with a decrease in the 
iron in the plant. 

" From these results alone it would appear as though the first suppo¬ 
sition were correct, but from direct experiments with pineapples the se¬ 
cond supposition appears more probable’'. 

594 - Experiments on the Effects of Potassium Ferro-cyanide on the Growth of Plants. 
— Haselhofp, E. (Harleshausen Agric, Expt. Station, Kr. Cassel) in Landwirtschuft- 
Uche Jahfbucher, Vol. XBVII, Part 3, pp. 338-344. Berlin, 1914. 

Experiments have been carried out in pot cultures and water cultures 
to determine the effects exercised by potassium feno-cyanide, with a view 
to its use for tempering iron stakes and possibly as a fertiliser for crops. 

Pot experiments with French beans in loam soil showed an unfavour¬ 
able effect upon the crop, due probably to the initial hindrance of the deve¬ 
lopment of the plants ; in sandy soil, a bad effect appears only to be exerted 
upon the amount of straw. The beans grown in water cultures, showed that 
the injurious action of potassium ferrocyanide begins at a content between 
o.i — 0.5 gtn. per litre of nutritive solutiou, and is already intense with a 
content of 0.5 gm. 

595 - Methods followed in the Division for the Selection of Agricultural Plants of 
the Trent Provincial Council of Agriculture: — catoni, giulio, reprint from Am 
deiri. R. Accadmiii Roveretma degli AHidi, Acad. Year CBXIV, Series IV, Vol. IV, 
8 pp. Rovereto, 1914, 

The selection of agricultural plants in the Trentino was begun in 1908 
at the initiative of the Provincial Council of Agriculture of Trent, which 
enlisted Prof. Edoarbq Bassi for this purpose., 

Hitherto, selection has been applied to wheat, oats, clover and lucerne, 
while the sd^tion of potatoes and grasses has been commenced. The 
characters aimed at are: productivity with resistance to diseases and to 
lodging, and, in the second place, relatively early development. The system 
adopted consisted in first^ selecting parent individuals of each species; 
these were taken from the ordinary crops growing in the country and con¬ 
sisting of varieties already acclimatised in the district and originally im¬ 
ported from places noted for the varieties cultivated there. The wheats 
are Gentile Ros^ and Cologna; the oats are Wirsche and Potatp ; common 
varieties of lucerne and clover from Romagna and Upper Italy are used. 
The seeds of each of these individuals of first selection are entrusted to a 
single plot, according to NiUsson’s usual method. In the case of each 
plot are registered the observations made during the period of growth and 
those relating to 3deld. The 10 or 12 descendants that seem the best as 
regards yield, behaviour and characters are reproduced next year, each in a 
separate plot, and subjected to the same comparative examination., Xhd§f 
are rejected that show a tendency to lodging, or are susceptible to mst 
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aud straw blight, as well as such as are unproductive or late in ripening. 
These 10 varieties are kept under observation for at least five consecutive 
years, and in the last year the two or three best fam'Uies, showing the greatest 
fixity in character transmission are chosen; these families are tested on a 
larger scale in ordinary fields. 

The two or three best families having thus been isolated, their propa¬ 
gation and the preservation of their characters is provided for by planting 
them in reprodiiction fields. These are sown every year with seed origin¬ 
ally coming from the isolated line. Theoretically it should produce indi¬ 
viduals that are all alike and have fixed characters, but practically it has 
been, found (and these observations have been corroborated by other similar 
ones made by Prof. Todaro) that the isolated line, although transmitting 
the external characters unaltered, always requires subsequent selection 
in order to preserve a high coefficient of productiveness. The new families 
therefore subjected to mass selection, which is carried out every year 
in fields cultivated for the purpose. It consists in selecting the best ears 
of the most vigorous plants, sowing the seed in a separate plot and cultivat¬ 
ing the crop with special care in order to obtain sufficient seed the follow¬ 
ing year to sow an area large enough to ensure the requisite supply for 
distribution among the farmers of the region. 

596 - Braehysm, a Hereditary Deformity of Cotton and other Plants. — Cook, g, f., 
in Journal of Agricultural Research, Vol. Ill, No. 5, pp. 387-399, 10 plates. Washington, 
D. C., Febniary 1915. 

The writer proposes the name '' braehysm’* for the abnormal varia¬ 
tions of plants characterised by contraction of the intemodes,” without 
corresponding reduction in the other parts of the plant. When .the reduc¬ 
tion affects the plant in a large number of parts or in all its parts, a dwarf 
is produced. Although dwarf plants have no great agricultural import¬ 
ance, several varieties showing braehysm** are much appreciated {e,g, 
certain garden crops, the varieties of cotton known as cluster ** and “ limb¬ 
less ’ ’, the San Ramon Coffee of Costa Rica). 

Braehysm indicates 3 degeneration which in several different families 
of plants has occurred as a mutation and is therefore a transmissible cha¬ 
racter. 

The contraction of the internodes of the cotton plant is limited gener¬ 
ally to the flowering branches and does not extend to the main stem or 
vegetative branches. Brachytic variations occur independently in different 
species and varieties of cotton, and do not constitute a natural group with 
a common origin. They are of frequent occurrence and have been met with 
in so large a number of species and varieties of cotton that it cannot be 
concluded that braehysm is the result of a former cross with a contracted 
ancestral type. Supposing that the variations of braehysm represent 
the formation of a new character according to De Vrie*s mutation theory, 
it is difficult to explain why the same character appears suddenly in so 
numerous and so widely different types of plants. But if brachysffi is 
considered as a fault or insufficience of normal heredity, it is easier to 
understand that the different species may be subject to rimilar disturbances. 
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Special conditions of environment, such as drought, may also produce 
a false brachysm which is not transmissible. Brachysm in cotton is gener¬ 
ally accompanied by other anomalies in the internodes, leaves and bracts 
of the involucre. There is also a greater tendency to abortion of the floral 
buds, the aborted or dead buds often remaining attached to the plant 
because of the absence of a well difleretttiated absciss-layer at the base of the 
peduncle. The fact that the shortening of the internodes is so often accom¬ 
panied by abnormal leaves and involucres suggested to the writer the hypo¬ 
thesis' that brachysm represents a reduction of the normal specialisation 
of the diferent parts. Although the variations which give rise to brachysm 
^ -originate in changes in the manner in which the characters appear and are 

^ transmitted, they furnish no new proof of the general theories of mutation 

-and M'endelism in the explanation of evolution. These variations represent 
a reduction in specialisation or an incomplete expression of characters. 
They are therefore cases of degeneration and they should not be considered 
as examples of normal inheritance or of evolution of new characters. The 
ahnormaiities of brachytic variations are analogous to those' of hybrids and 
are also accompanied by a tendency to sterility or abortion of the buds. 

Brachysm is bound up with other forms of intermediate expression 
of characters and represents with them a general class of ‘*'metaphanic^^ 
variations. . , , ' . 

, The economic value of varieties of cotton showing brachysm is dimi¬ 
nished by their tendency to abnormal variations and sterility, and also by 
the fact that they are more severely afiected by unfavourable conditions. 
Brachysm should therefore be avoided in the selection of superior varieties 
of cotton. 

\GR3ctrLTUR.vL 597 “ The QuaUty of Farm Seeds sold in New South Wales. — Carne, w. m. in 

SEEDS The Agricultural Gazette of New South "Wales, Vol. XXVI, Part. 2, pp. 138-142. 

Sydney Febniary 1015. 

During the past year 104 samples of farm seeds, which may be consi¬ 
dered typical of the seed sold in this State, were examined. 

Evidence of impurity of variety was detected in many samples of maize, 
and also in vetches and cowpeas. 

' In general the purity of the samples was fairly good. As might be 

expected, the excessive presence of weed seeds was mainly Confined to gras¬ 
ses, clovers and lucerne. As instances of the dangers of impure seed it ihay 
be mentioned that sowing rye grass according to sample 32 (seeiCcbnipany- 
ing table) at the rate of 40 lb per acre would mean sowing 800 060 weed seeds 
to the acre. Lucerne Sample No. 38) at the rate of 12 lb. would mean 30 000 
weed seeds to the acre. 

With the exception of nine samples of seeds, 60 per cent of the samples 
•^were found to he under standard. It must be remembered that the results 
obtain^ ini germination tests are higher than those obtained under the usual 
condition^ of soTOg. Eurther, low germination results are usually accom- 
painedbylacfcof vigour in the seedlings which do grow. - 

’ The difference, between two'Samples of high and low germination h 
greater than is'indk^edhy the test results, ‘ ^ '/i -I'- * 
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Resulk of Tests of Farm Seeds on Sale 
in Neio South Wales 1914. 


No. 

! 

1 

Name 

Pure 

1 

Seed 

1 

per cent 

Inert 

matter 

per cent ] 

Weed 

seeds 

per cent 

Germi¬ 

nation 

per cent 

Approxi¬ 
mate 
numbers 
of weed 
seeds to 

I lb of 
sample 

I 

Saltbush {A. inplex halmoides) 

1 

100 



3:4 


2 

» (. 4 . semibaccata ). . . 

90 

10 

— 

52 

— 

3 

(A^ vesicana) . . . 

100 

— 

1 

iS 

— 

4 

Oats. 

99.75 

0.02 

0.23 

79 

108 

5 

» . 

93 

0.5 

6.5 

97 1 

1995 

6 

» . 

99 

0.25 

075 

95 1 

299 

7 

» . . .. 

99 

0.5 

0.5 1 

98 ' 

453 

8 

) . 

98.6' 

0-4 

I 

97 ' 

217 

9 

. 

99.5 

0.5 

— 

95 

X 5 

10 

Rape. 

100 

— 

— 

93 

— 

11 1 

» . . . . 

100 

i 

— 1 

99 1 

— 

12 

a .. 


o.i ! 

0.5 ! 

56 1 

724 

13 

Swede turnips . 

99 

0.5 

0-5 1 

75 ‘ 

195 

14 

Turnips . 

98 > 

2 

1 

27 < 

— 

15 

Hungarian Brome grass . . . 

97 i 

2 j 

I * 

— t 

105 

16 

Prairie grass . 

99 

0.75 

0.25 

. — 1 

270 

17 

Rhodes grass . 

92 

7-5 

! 

0.5 

47 

907 

18 

» . 

95 

5 1 

— 

13 * 

— 

19 

» . 

100 

— 

— 

.. 1 

^ 1 

’ — 

20 

» . 

TOO 1 

— 1 

— 

16 ' 

— 

21 

Pumpkin . 

too 

— 

— 

44 

— 

22 

» . 

100 ' 

— 1 


52 ‘ 

— 

23 

» . 

100 

— 1 

_ 1 

84 ' 

— 

24 

Cocksfoot . 

99.9 ' 

j 

O.I 

43 

440 

25 

t Wallaby grass . 

100 1 


— 

51 

— 

26 

Teff grass . 

99.9 ’ 

1 

O.I 

92 

2 720 

27 

Buckwheat . 

99-7 1 

0.1 1 

0.2 

94 

196 

28 

Skinless barley . 

' 99-5 1 

0.25 

o. 25 [ 

90 

51 

29 

Cape barley . 

99-5 


j 

97 


30 

Japanese clover . 

100 

— 


— 


31 

» » . 

56 

1 19 

25 

36 

154000 

32 

Perennial rye grass . 

93.2 

0.8 

6 

79 

19 710 

33 

» » . 

98 

( — 

2 

56 

3990 

34 

Italian rye grass . 

95 

1 — 

5 

43 

13452 

35 

Buceme. 

99‘25 

* 0*5 

t 

0.25 

54 

I 13:2 
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Results of Tests of Farm Seeds on Sale 


in New South Wales 1914. 


No. 

Name 

Pme 

Seed 

per cent 

Inert 

matter 

per cent 

Weed 

seeds 

per cent 

Germi¬ 

nation 

per cent 

Approxi¬ 
mate 
numbers 
of weed 
seeds to 

I lb. of 
sample 

36 

I^uceme. 

98.7 

0.3 

I 

76 

906 

37 

» . 

99.3 

0.2 

0.5 

78 

1589 

38 

» . 

99 

— 

I 

72 

*567 

39 

» . ... 

, 97-4 

1.6 

I 

74 

2 290 

40 

» .... 

965 

3-5 

— 

93 

363 

41 

» .. . , . 

99-6 

0.2 

0.2 

75 

453 

.42 

Black, snedick. 

98.6 

0.4 

I 

48 

1 582 

43 

Bokhara clover . . . , . , . 

99 

0.5 

0.5 

59 

6S0 

44 

Japanese millet. 

89 

II 

— 

90 

— 

45 

Paspalum dilatatum . 

96.7 

3 

0-3 

49 

302 

46 

a » . 

96 

I 

3 

37 

5500 

47 

a a . 

,100 

— 

— 

— 

— 

48 

French mullet. 

94-4 

0.6 

5 

, 72 

680 

49 

Canary grass. 

98 

I 

I 

28 

5653 

50 

Beans, Canadian Wonder. . . . 

100 

— 

—: 

96 

— 

51 

» » .. , 

100 

— 

— 

98 

— 

52 

a » . 

100 

— 


60 

— 

53 

a » .. . 

100 

— 

— 

96 

— 

54 

» M .. 

100 

— 

— 

90 

— 

55 

» » .. 

100 

— 

— 

100 

— 

56 

a sttingless ........ 

100 

— 

— 

So 

— 

57 

Field peas. 

too 


— 

99 

— 

58 

» )) .. . 

100 

— 

— 

100 

— 

39 

» » .. 

98.9 

0.4 

0.7 

99 

io8 

60 

» )' .. . 

loo 

— 

— 

98 

— 

61 

» a .. 

98.7 

O.I 

1.2 

100 

57 

62 

Peas, Yorkshire Hero . , . , 

100 

— 

— 

88 


63 

‘ » » . . .... 

100 

— 

— 

92 

— 

64 

» » . 

! 

100 

— 


96 


65 

1 

1 » .... - 

100 

— 

— 

92 

— 

66 

» » . . . , 

100 

— 

— 

74 

— 

67 

» » .... 

100 

— 

1 — 

84 ^ 


68 


100 

— 

1 — 

88 

..—. 

69 

» » 

100 

— 

1 _ 

72 


70 

Planter's Friend {SorghMmvulgare) 

99 

— 

— 


— 
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Results of Tests of Farm Seeds on Sale 
in New South Wales 1914. 


No. 

Name 

Pure 

Seed 

per cent 

Inert 

matter 

per cent 

1 

i 

Weed j 
seeds j 

per cent { 

germi¬ 

nation 

per cent 

Approxi¬ 
mate 
numbers 
of -weed 
seeds to 

I lb of 
sample 

71 

Planter’s Friend {Sorghum vulgare) 

: 

100 


i 

1 

i 

90 i 


72 

» D )) 4 

100 

— 

— 

81 

— 

73 

Early Amber Cane » » 

99 

I 

— 

64 


74 

» )) » » 

100 

— 

— 

73 

— 

75 

Imphee » »» 

100 

— 

— 

67 

— 

76 

» » » 

99.5 

0.5 

— 

75 

— 

77 

Broom millet » » 

99.5 

0.5 

— 

80 

— 

78 

» » V » 

98 

2 

— 

86 

— 

79 

Alsike clover. 

97-5 

0.5 

2 

83 

II 568 

80 

Red clover.* . . . 

99.9 

— 

O.I 

90 

91 

81 

)) » ... ...... 

94*4 

2.6 

3 

77 

12518 

82 

Wbrte clover.. 

95 

— 

5 

79 

27658 

83 

a » .. 

97-5 

— 

2-5 

90 

13 393 

84 

)i » .. 

91 

0-5 

8.5 

77 

30 838 

85 

Broad bean.. 

100 ^ 

— 

— 

90 

— , 

86 

» » . 

100 i 

— 

— 

100 

— 

87 

; Vetch. 

: 99.2 

0.2 

0.6 

100 

40 

88 

1 » .. 

100 

— 

— 

98 

— 

89 

.! 

75.5 

— 

24*5 

100 

I 500 

90 

Cowpea.. • 

99 

I 

— 

94 

— 

91 ; 


97 

3 

— 

86 

— 

92 


100 

— 

— 

96 

— 

93 

Maize, Hickory King. 

100 

— 

— 

86 

— 

94 

» Iowa SUvermine. 

100 


— 

80 

— 

95 

» Clarence Champion . . . 

100 


— 

90 

— 

96 

» Red Hogan. 

100 

— 

— 

76 

— 

97 

» » .. • 

100 

— 

— 

96 

— 

98 

« Early Dent. 

100 

— 

— 

88 

— 

99 

a Ydlow Dent. 

100 

— 

— 

82 

— ' 

100 

» -) « . 

100 

— 

— 

96 

— 

lOI 

» I^eaming ........ 

100 

— 

1 — 

92 

— 

102 

» »> . 

100 

— 

1 — 

87 

— 

103 

/) Clarence Wonder . - . . 

100 

— 

1 

9.1 


104 

» Golden Beauty. 

100 


1 , 

go 

..— 
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The following samples were found worthless for seeding: 

No germination, — Paspahm (sample No. 4*])] Hungarian Bromegrass 
(No. 15); Prairie grass (No. 16); Japanese clover (No. 30). 

Very poor germination.— Rape (No. 12); turnip (No. 14),* Rhodes 
grass (No. 19); pumpkins (Nos 21 and 22); lucerne (No. 35); Canary 
grass (No. 49); Canadian Wonder beans (No. 52); Yorkshire Hero peas 
(Nos. 66 and 69); sorghum (Nos. 70, 73, 75). 

Ergots {sclerotia) were found in Hungarian Brome grass (No, 15) and 
Perennial R^^e grass (Nos. 32 and 33). It is not advisable to sow seed 
containing this fungus. 

Sorghum smut was found in a locally grown sample on sale in Tam worth. 
This disease had not previously been reported for this State. 

Moulds were most noticeable in sorghum and coupeas. 

Insects injurious to seed were found in lucerne seed (two samples), in field 
peas (one sample), in maize, sorghum and barley (twelve samples). Of 
ten samples of maize from the North coast nine were affected by weevils. 
The germination of weevily seed was tested separately from the sound seed. 
From 2 to 20 per cent of the seeds were affected, and the resultant loss of 
germination varied from i to 8 per cent. 

Impurities detected in seed samples; Rib grass.(io samples), Sheep's 
Sorrel (10 samples), Mustards (7), Black medick (7), Paspahm dilatatmn 
Black oats (5), Bromus rmemsus (3), ,DoQk3 (5), Cats-ears (4), Millet 
(4), Chickw^eed (4), Tarvine (3), Rat-tail grass (3), Smart w^eds (3), Timothy 
grass (3), CatcMly (3), Alsike clover (3), Pigweeds (2), Creeping saltbush 
(2), Fathen (2) Rhodes grass (2), Cranesbill (2), Perennial rye grass (2), 
Darnel (2), Summer grass (2), Wire or knot weed (2), Canary grass (2), 
Seif heal (2), Pigeon grass (2). Suckling clover (2), Wild vetch (2), Charlock (i), 
Chickweed (i), Yorkshire fog (i), Field cress (i), Corn gromwell (i), Wild 
flax (t), Italian rye grass (i), Trefoil or burr clovet (i), Ditch millet (i), Ox 
tongue (i), Spurrey (i), Field madder (i), Wild sage (i), Johnson grass (i), 
Red clover (i). 

59S - Standard Varieties of Wheat in Western Australia (i). Sulton g. l. (Agricultural 

Commissioner for the Wheat Belt) in Department of A^ricidture and Industries of Western 

Australia^ Annual Report for the Financial Year ended ^oth June 1914, p. q. Perth, W. A., 

1915. 

^ The farmers of Western Australia grow a large number of varieties 
of wheat This is an economic waste, as the larger the number of varieties 
in any given district, the less chance is there of the most suitable ones being 
used, with the inevitable result that the .average yield of the district is 
reduced. To remedy this state of afiairs, the following list of varieties most 
in favour in Western Australia has been prepared: i) Alpha, known also 
as Crossbred 67 and Early Goldsmith; 2) Baropta Wonder; 3) Berthoud, 
also called Scotch Wonder; 4) Bunyip; 5) .Comeback; 6) Federation; 
7) Gluyas Early, also .known as Wilkinson's.Es^ly Prolific; 8) Potts, also 
known as Penny's Square Head, Darts Imperial Bluey, Chant's Prolific, 

{i).SfiealsoB, April 1915*3^0; v (m,). 
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Suitor's Prolific, Berrigan Champion; 8) Newman’s Early; 10) Queen’s 
Jubilee; ii) Yandilla King; 12) Steinwedel, also known as Sullivan’s 
Prolific and in Western Australia as Purple Straw. 

It is not intended that this list shall remain unchanged. It may be add¬ 
ed to or amended, but before any other variety can be recognised as a 
" standard ” variety it will require to have proved itself of at least equal 
merit for some particular district to those in the list. When a new variety 
proves superior to a " standard ” variety, it will replace it in the list, so that 
the number of standard ” varieties will not become unnecessarily large. 

599 “ Group Classification and Varietal Description of some American Potatoes,— starch crops 

Stuart, William, in V. S. Lepa/ytment of AgnctiUure, Bulletin No. 176, Contribution from 

the Bureau of Plant Industry, 56 pp., XIX plates. Wasliington, D. C., March 27, 1915. 

After having pointed out the difiiculty at present existing in the reco¬ 
gnition of varieties of potatoes by determining the family or group to which 
they belong and the principal methods of classif3dng varieties of potatoes 
hitherto proposed, and especially those of Viemorin and Koheer, the 
writer explains the system he himself suggests and gives the key to it. 

Each group is described, with a list of the varieties it includes; and finally, 
an alphabetical list is given of over 260 varieties, with the origin, descrip¬ 
tion, bibliography, etc., of each. Eleven groups are proposed. 

600 - Trials of Rhodes Grass (ChJoris gay ana) at the Royal Botanical and Colonial crops 

Garden at Palermo (I). — Tropea, C., in BoUettim dt Studi ed Informazioni del R. Giar- 

dim Cohniale di Palermo, Vol. I, Part 2, pp. 174-176. Palermo, 1915. 

Towards the end of April 1910, Chbris gayam was sown in sandy, 
loam soil at the Royal Botanical and Colonial Garden at Palermo, in order 
to test its value as a drought-resistant forage plant. Up to the present, 
it has stood all the summers well, giving as much as four cuts a year, and 
reaching 5 ft. in height. The seeds do not ripen in Sicily, so that it is easily 
extirpated and there is little fear of its invading other crops. The lack of 
seeds is no hindrance to its cultivation, for the plant is easily propagated by 
shoots. All classes of stock take it readily. The writer considers that 
Rhodes grass will solve the serious problem of obtaining summer forage in 
Sicily. 

602 - Analyses of Agricultural Yield. Part 1 . — The Spacing Experiment with fibre crops 

Egyptian Cotton, 1912 , — balls, W. E. and Holton, F. S. in Philosophical Tran. 

sactions of the Royal Society of London, Series B. Vol 206, pp. 103-180. London 1915. 

These investigations concern the statistical analysis of the yield of the 
cotton plant in terms of the stages of the plant’s development, with a view 
to determining the effects of environmental conditions on the develop¬ 
ment of the crop. They have also a secondary object, viz : to appreciate 
the reasons underlying the conventional practices of agriculture and pos¬ 
sibly to improve these practices. 

This particular paper deals with the effects of spacing on the yield of 
Egyptian cotton at Giza. The cotton crop is peculiarly suitable for th|s 

,(i) See B. April 1911,’ ISlo. 


I , M 
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investigation since the yield is built up in an obvious way from the flowers 
of the successive lateral branches. 

The method of analysis consists in the making of daily records of the 
behaviour of an average plant in sample plots and plotting these records 
as curves. Thus, the growth curve shows the growth in millimetres pel- 
plant per da3^ It was found that the growth of the main stem and of the 
flowering branches are closely correlated during the early part of the sea¬ 
son, so that the growth curve can be used as an index of the rate at which 
the structure of the flowering branches is being formed. The flowering 
curve represents the number of flowers opening each day, which is deter¬ 
mined by the number of flowering branches formed acropetally along the 
main stem, the extent to which lateral monopodia behave in similar fa¬ 
shion and the number of flowers which each flowering branch produces. 
The boiling curve expresses the rate of production of ripe fruits, or boiling, 
per plant per day. Owing to the shedding of flower buds due to sudden 
environmental changes this curve has less amplitude than the flowering 
curve. By multiplying the boiling rate by the number of plants per unit 
area the yield curve is obtained. 

The spacings of the plants in this experiment are given in the follow¬ 
ing table : 


No. 

Distances between 

rhonsands 

of holes per acre. 

Area available 

per hole. 

Angle subtended 
by two 

nearest plants 
on next ridge. 

sown ridges 

holes on ridge. 


inches 

inches 


square feit 


I 

29-5 

II.8 

18 

2.48 

20 

2 , 

— 

17-7 

12 

3.66 

30 

3 . 

— 

23.6 

9 

4-95 

40 

4 

— 

35-4 

6, 

7*32 

6d 

5 

— 

47.2 

4 

9*47 j 

90 

6 

59.0 

11.8 

9 

4*95 ' 

10 

7 

- ^ : 

23.6 

4 


20 

,8. 1 

— 

35.4 

3 


' 30 

-9 \ 

— 

53-2 

2 

21.52 

45 

.lU 

1 —— 

70.S 


29.60 

60 


Two acres of land were divided into 50 plots and the planting was accu¬ 
rately carried out so that every plant was within an inch of its correct place. 
AH the spacings were duplicated in two series, one series consisting of plants 
standing singly and the other of two plants together in one hole as practis¬ 
ed by the native cultivator. 

It was found that the weight of lint per boll is not appreciably affected 
by any alteration of spacing so that the final yield is expressed with fair 
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accuracy by a simple count of the number of bolls ripening and also by 
the number of flowers opening. 

Within the range of experimental error the early flower production was 
the same for all the spacings. There was therefore no root interference 
during the differentiation of the first flower buds. The curve for the rate 
of flowering continues to rise longer with the wider spacings, showing that 
root inteiference begins earlier with the narrow spacings. In the widest 
spacing the rate of flowering is not curtailed until the rise of the water 
table comes into operation. Comparing the two series the flow*ering curves 
of the wider spacings have the same form but the amplitude of the curve 
for the single plants is twice that of the curve for the plants in pairs. This is 
accounted for by the daily shortage in soil water for the two interlacing root 
systems, this daily interference acting as a continuous factor. The height 
of the main stem was the same in all spacings throughout the season, 
so that the flower production of all the main stems was initially the 
same, but in the closest spacings practically no lateral monopodia were de¬ 
veloped whereas in wide spacings the plants branched extensively. 

Sudden changes in temperature or dryness of the atmosphere may also 
curtail the rate of flowering, this effect being much more pronounced in 
the close spacings unless counteracted by attention to the soil water con¬ 
tent, Hence, the closer the plants are sown the more sldllful must be the 
cultivation, until further skill becomes impossible of application in actual 
practice. 

The greatest total yield was obtained from spacing no. 2 in the second 
series {i. e. planted in pairs), which is the conventional arrangement practis¬ 
ed by the Fellaheen. Close planting is more favourable to the control 
of the insect pests attacking the late bolls than the use of quick maturing 
varieties. The only improvement which can be suggested to the native 
cultivator is a more symmetrical distribution of the planti 

602 - Same Considerations affecting the Growing of Linseed as a Farm Crop in 
Finland: i. Variations in the Oil Content. — evre, j. v. and eisher e. a. (Sontu 
Eastern Agricultural College, Kent), in The Journal of Agricultural Science, Vol. VIII, 
Part. I, pp. 120-134 - 1 - 2 fig. Cambridge, March, 1915. 

Several varieties of flax have been grown at various centres throughout 
England during the seasons 1911-1914, and the crop analysed with a 
view to determining the variations in oil content of the seed at different 
stages of maturity and with size of seed, and also to determine the amount 
of.degeneration of the seed with successive generations grown in the same 
locality and the effect of artificial manures. 

It was found that the optimum oil formation occurs exactly in the mid¬ 
dle of the period between flowering and final ripening and that during the 
last two or three weeks the increase in oil content was found to be extre¬ 
mely small, thus confirming Ivanoff’s results. Therefore little is gained 
by allowing the seed to ripen before harvesting the crop, and the crop m^y 
be grown for the two purposes of obtaining oil and fibre at the same time 
without any disadvantage to the 3rield of either product. 

Comparison of the results obtained in other countries with those 
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obtained in England do not support the opinion that English grown 
linseed is inferior in oil content to foreign seed. The highest yield of oil 
per acre was obtained in Plate seed (Argentine). 

The analyses of seeds of different sizes show a slight increase in the 
oil content of the larger seeds in any one variety, but the varietal differ-' 
ences are so great as to mask this relation in the case of commercial sam¬ 
ples of seed. With regard to the oil content ot successive generations of 
seed it was found that in some instances a diminution in oil content does 
occur from one generation to another, but the percentage of oil eventually 
becomes more or less constant. This difference in oil content becomes still 
less when the various generations are grown side by side under identical 
condition. 

Artificial manures were found to cause only a very slight variation 
in the oil content and in no case was the difference more than 1.6 per cent. 
The main effect of manuring was seen in the yields of both seed and straw. 

603 - Trials qI Russian Suirilower at the Royal Colonial Garden at Palermo. — Tropba, 

, C., mBolkttinq di Studied Inforn^zioni del R. Giardino Colomale di Palermo^ Vol. 1 , Part 2, 

pp. Palermo, 1915* 

R.u$siau sunflowers were sown in March, 20 inches apart each way, on a 
sandy loam without manure or irrigation, ploughed and hoed twice. The 
crop was gathered in Septeniber, when the plants were 7 ft. high and the 
heads 8 to 12 inches across. The yield of seeds was equivalent to 43 cwt. 
per acre, viz., almost , 3 oz. per plant. The seeds yielded 18 per cent of 
oiltheir price may be taken at ys per cwt. The ash from the dried 
heads and stems amounted to 17 % cwt. per acre. 

Some plants grown beside an irrigation canal developed much more 
mgorously than the others, and formed heads mostly more than 16 inches 
across. It would therefore be very advantageous to irrigate this crop at 
least once. 

Another small trial madeiat Sdacca (Province blGirgenti) iti*dty soil 
in 1914, gave good results in spite of the exceptional heat and drought. 

604 - TUfi Selection of Coconuts for Germiintioh. — ButttUn qf msosHtmousinfor- 

watim. Royal kolaaic Oatieas, Kew, Nol ’z, pp. 7i-?6. Xondpa, 1915I . ' . 

This di^usses the queStibn of the effe<^ of tW agb pf 
^ditk ’k^ conations on the qUi^y of thb huts lor s 4 eSpiir^sei 'Sfb 
is.oh^s&dble tb support the view that the mit? of young trees are 
tihsaitablb for &ed piiipbb^' and it is considered sufficient to select nuts 
for ptoting purposes from trees m their third or fourth year of bearing. 
Ih this way a more complete pedigree, so essential to seed selection, is 
obtained. ' ' ‘ 

, Trees from selected huts plahted in Nevis (West Indies) cameintb bear¬ 
ing at 4' years 4 months and, ohi of iooo seed nuts' selected a year later, 
ihojfe tl^ 89 per cent getminated. ' ■ .; , • 1 ■ . 
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605 - Three New V^etable Waxes from Madagascar. — Hsserx, a. HEPd, F., in 

Ministere des Cdomes, Bulldin de I'Office Colomalj Year, 8, No.-86, pp. 96-iox. Mdim, 

February 1915. 

Three new plants producing vegetable wax have recently been recorded 
as growing wild in the desert region of the Southern part of Madagascar: 
Cyndnchum messeri (= Vohemaria nesseri), Asclepiadaceae, and Enphorhia 
xylophylloides and E. stenocladaj Euphorbiaceae. 

The wax can be obtained from these plants in two ways: i) the plant 
is cut in pieces and these are dried and pounded on a cloth; the powder thus 
obtained is thrown into boiling water from which the scum is removed; 
2) the branches are immersed in boiling w^ater, the wax separates out by 
liquefaction and is collected by skimming. The second method is more 
rapid, but less productive than the first. A normally developed plant of 
E. xylophylloides gives about 2 lbs. of raw wax by the second method and 
almost double by the first; E, stenoclada gives a little less. In comparison 
to the weight of the plant, Cynanohum messeri produces the highest per¬ 
centage of wax, six small plants yielding 7 oz. The plants in question are 
very plentiful in the South of Madagascar and could probably be collect¬ 
ed throughout the year; one native could collect and prepare 9 or 10 lbs. 
of wax per day. Samples analysed by the writers showed the following 
characters: 


Melting-point. 

£. stenoclada 

88«C. 

E, xylophylhides 

88«C. 

Cynme urn 
messeri 

88‘C. 

Free adds (mgm. of potash per gm. of 
wax). 

19-3 

, 28 

tiol 

Total adds (mgm. of potash pergm. of 
wax). 

14G 

142.8 

159*6 

Fixed iodine % of wax.. 

5.9 

5.3 

3-2 

Volume of hydrogen at o»C and ?6o mm, 
furnished by i gm. of wax , . . cc. 

73 

65 

88 

Hydrocarbons % of wax . .. 

15 

14 

II 


The melting point of these waxes is higher than that of other vegetable 
waxes (47 to 540 C.) or of beeswax (63 to C.). They resemble in their 
other properties the other vegetable waxes (especially those from Giina and 
Japan), differing from them in containing an amount of hydrocarbons 
comparable with that in beeswax. 

The proximate analysis of the waxes under discussion showed the 
presence in them of small quantity of free adds, near resins; alcohols, 
among which were cerylic and mehssic; caldum palmitate; glycerides of 
palmitic add; and entriacontane {C31 Hg^). 

606 - The Ttoniiig out rf Hev^ Rubber Trees in JHalaya. — skinner, b.b., in 
The A^nculimd BiMin of the Be^enaed Maky StaUs, vdi. Ill, No. 3, i>p. 115-123. 
Xuala Utunpur, December 1914. 

Oa oae estate tbe leduction of the ntonber of trees from 2oo to 90 per 
acre increased the 3deld of latex per tree hy 80 per cent. On annthpr estate 
where tapping was begun with 300 trees to the acre the yield gradually 
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increased to 900 lbs. per acre and then fell rapidly to about 400 lbs. per acre. 
The reduction of the number of trees to 100 and then to 60 per acre resulted 
in a steady increase in the 3deld of latex. 

The advantages of thinning out are : economies in labour and appara¬ 
tus, and improved health of the trees with ultimately an increased yield 
per acre. 

A temporary disadvantage is the immediate growth of weeds, but an 
artificial check to their development is only required during the first season. 

As far as possible the selection of the trees for removal should be deter¬ 
mined by the previous yields of the trees. The gradual exhaustion of the 
trees before removal is not recommended as it tends to deteriorate the quality 
of the tapping, and it is doubtful if the amount of latex obtained compen¬ 
sates for the labour and the retardation of the improvement of the neighbour¬ 
ing trees. 

CROPS 607 - The Varying Concentration of the Juice in the Cells of the Cane Stalk, — 

Norris, R. S., in The International Sugar Journal, Vol. XVII, No. 195, pp. 127-128. 

I^ndon, March 1915. 

It is well known that the concentration of the juice varies in differ¬ 
ent parts parts of the cane. 

The writer has found that the density of the juice from different parts of 
the cane increases considerably with each succeeding pressing and that with 
very heavy pressures the jtdce extracted at the last pressing was in one case 
more than twice the density of the first expressed juice. 

After separation of the parenchyma from the fibro-vascular cells there 
was no increase in the density of the last expressed juice, thus suggesting 
that there are some cells containing juice of very high concentration and 
that these cells are more resistant to crushing than the surrounding cells. 
There is therefore an advantage in reducing the cane to a fine state of divi¬ 
sion, either by shredding or by grinding, before milling. 

608 - The Palmyra Palm (Borassus flabellifer) as a Source of Sugar (i). — 

Ghosh, M; N. {Assistant Professor of Chemistty and Physics, College of Agriculture, 

Bihar and Orissa), Vol. n, pp. 87-88. Patna, 1914. 

The juice of the Palmyra palm is collected twice a day, in the morning 
and evening, but owing to fermentation the juice collected in the evening 
is not suitable for the production of sugar. This trouble may be prevented 
by coating the inside of the coUeeting cups with lime, or washing them with 
formalin. Smoking the pots after cleaning also acts as a preventive of fer¬ 
mentation, but the best results are obtained with formalin. 

Five or six pots may be hxmg on a full grown tree during the flowering 
season and a total of from 12 to 15 lbs. of juice obtained. The juice con¬ 
tains about 12 per cent of saccharose and is remarkably free from glucose 
, (non crystallisable sugar}. The yield of gur’ or crude sugar is about i % to 

2 }bs. per tree per day or 200 lbs. per annum. 

‘ See al^ B. June 1913, No. 671. {Ed.)^ 
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At present the tree is seldom cultivated, but is planted along the boun¬ 
daries of plots of land. As suggested by ANKETTjt is ver^^ probable that in 
places where it is grown side by side -^dth the date palm {Phoenix sylvestris) 
uhich produces its sugar during the cold season, a sugar factory would be 
able to work with profit throughout the year. 


609 - Cultural Operations Capable of Producing an Increase of Sugar in Maize Stems (t). 

— iUuNERATi, 0 , and Mezzadroli, G., in Atti della R. Accademia dei Liticet, Revdicoidi^ 
Vol. XXIV, Part 5, First Half-Year, pp. 450-456. Rome, March, 7,1915. 

After hating given a summary of the previous work on this subject, 
the writers contribute an account of experiments carried out by them in 
1913 and 1914. They first compared the saccharose-producing quality 
of Giant Serbian maize^ suggested by HeckBL, with that of a large-growing 
variety, the Friulotto, of the valley of the Po. Subsequently in 1914, they 
confined themselves to the latter variety and studied the various methods 
of treatment and their effect on the plant. The experiments of these two 
years have now allowed the writers to draw certain conclusions, of which 
the following are the most important. 

1. The increase in saccharose is greatest when the immature cobs and 
tassels are removed at the same time. The Friulotto variety has proved to 
possess a greater saccharose-forming property than Giant Serbian. 

2. Removing the cob without the sheath gives a slight increase in 
the capacity for accumulating sugar. 

3. Within certain limits, it seems that topping is of use in increas¬ 
ing the value of maize stalks as a feed. 

4. From the cultural point of view, on account of the diseases to 
which it is subject, maize as a sugar-produdr^ plant is greatly inferior to 
sugar-beet. 

5. The presence of a considerable amount of impurities, in the form 
of molasses-containing substances difficult to eliminate, gives the plant 
an almost negative value for the industrial extraction of sugar. 


610 - Coffee in the Plulippines {2),—wester P. J. (Horticulturist), in The Philippine A^n- 
mUufol RewieVt Vol. VIII, No i., pp. 39-46. Manila, P. 1.1915. 

Arabian coffee dannot be grown successfully in the Philippines below^ 
' an altitude of 800 metres, and even at this elevation, owing to its 
susceptibility to the coffee blight, extensive planting of Arabian coffee 
cannot be recommended. Considering the success of Coffea rohmta in Java 
and Malaya the writer recommends this variety to Philippine planters (3). 


STIMULANT, 
.AROMATIC, 
NARCOTIC 
AND MEDICINAL 
CROPS 


(1) SeeP. May 1913. No 512 ; H. July, 1914,No. 631; B. May, 1915, No. 540. [Ed.). 

(2) See also. B. May 1915, No 51 J- 

{3) It should be noted, however, that though this variety is mostresistent to the blight and 
gives heavy yidds, the quality of the coffee obtained is inferior and, according to the report of ^ 
the Director of Agriculture Federated Malay States (this Bulletin Feb. 1915, No. 135) the 
area under Co^ea robusta is diminishing owing to the low price of the product. The same report 
also recommends the planting of Liberian coffee with Coconut. (Ed,), 
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6ii ~ MaBurial Experiments on Cacao 1913 - 14 . (i) — verteuil, j. de (Superinten¬ 
dent of Field Hxperinients) in Bulletin of the Department of Agriculturef Vol. XIV, 
Part I, pp. I" 1 6 , 4- Diagr. i- 8 . Trinidad, 1915. 

This report deals with the third year's results of the manurial experi¬ 
ments on cacao and contains the results of the natural yield plots for the last 
two years. Although the rainfall was less than during the previous year 
the weather conditions were more favourable owing to the even distribut¬ 
ion of the rainfall, and the yield of cacao for the whole Colony is the greatest 
on record. 

The highest and lowest yields of the untreated plots are given in the 
following table: 


Number of Estate. 


: 




2 

3 

1 4 

5 

6 

7 

8 


Average tnimber of pods per tree. 

lbs of wet 
cacao 
per acre 

■ 

1912- 

1913-j 

1912- 

1913-111912- 

1913- 

[1912- 

1913* 

1912- 

19x3' 

1912- 

1913’ 

1912 

19x3- 

X912- 

1913- 


1913 

1914I 

1913 

I 9 i 4 j,i 9 i 3 

1914 

jx 9 ii 

1914 

X 9 X 3 

1914 

X913 

1914 

1913 

X 9 X 4 

X913 

1914 

BKgliest (of 20 1 
plots) .. I 

31.2 

i 

i 

44-41 

23.8 

379 

30.6 

44.6 

0 

_^ 

34-0 

35.2 

36.9 

54.5 

47.3 

55-9 

57-5 

2 255 

1989 

Lowest (of 20! 
plots)......! 

852 

1 

17.3 ! 

i 

i 

14.2 1 17-5 

Z4.0 

23,0 

12.90 

19.5 

18.4 

19.4 

|i8.67 

9.3 

30.6 

35-9 

1132 

1 

DifFerence.. 

1 

122.7 

\] 

9.6 j 

9.6 

20.4 

i 

16.6 

21.6 

14.1 

14.5 

16.8 

17.5 

135-8 

38 

25.3 

2X.6 

1123 

9x5 


These results have been obtained without the application of any ma¬ 
nures and with identical cultivation for all the plots. The dijfferences are 
therefore due to seasonal variations and to the increasing age of the trees. 
The differences in the yields of the various plots of the same estate are not 
uniform and do not increase or decrease in the same proportion from one 
year to another. 

The manurial experiments were carried out on 8 estates wioh from 9 
to 14 plots each, using the following manures in various combinations: 
tesic slag, kilphate of potash, sulphate of ammonia, nitrate of soda, bone 
meal, superphosphate, calcium cyanamide, lime, calcium nitrate, pen 
manure, mulch. On every estate but one the yields of all the plots exceeded 
those of the previous year, and the increased yield was greater in the case 
of the manured plots than in the case of the controls on four estates only, 
whilst in 2 cases the increased yield of the controls was greater that than 
of the manured plots. 

JTo realiable conclusions can be drawn as to the respective values of 
t|ie various manures used. 




(i) See also B. Febr. 1915, No. xSo, 
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These experiments, as in the case of coconut experiments (i), show the 
necessity of ascertaining the natural yields of the plots over a series of years 
before applying the manures. 

612 - Ash Manna: Production in Italy; Composition; Adulteration. — ^iarogna, 

G., in Annali della JR, Staziom Chimico^Agraria spenmentale di Roma, Series, II, Vo!. VII, 
Part 2, pp. ^ 7 - 145 - Rome, 1915. 

At the present time, the manna-producing Ash is cultivated only 
in Sicily, and chiefly in the neighbourhood of Palermo and Cefalu, 
where it covers an area of about 13 800 acres. It is represented by many 
species or varieties, viz,: Fraxinus ornus roiundifolia, F, 0, angusHfoHa, 
F. fraxinaster oxyphylla, F. /, australis, F. /. excelsior. The Ornus sec¬ 
tion gives the best quality manna; the Fraxinaster section produces a 
manna that is much inferior, but it is collected before the autumn rains and 
is much more plentiful. The exportation of Italian manna is continuall}^ 
increasing: in 1900 the exports amounted to 173 tons, of the value of 
£34900, and in 1913 to 344 tons, worth £97100. The product goes 
chiefly to South and Central America. Part of the crop is used in Sicily for 
the extraction of mannite. 

The analyses of manna hitherto made are few in number and not 
concordant, further it is not certain that all the specimens analysed were 


Limits of the Variations in Composition of Genuine Manna. 


Moist- 


Reducing 

sugars 


Rotatory power 

[a] S’ 


Insolubie 



ure 

, 

Mannite 

■ 

Before 

hydroly¬ 

sis 

after 
hydroly¬ 
sis at 
roo°C 

Before 

hydroly¬ 

sis 

after j 
hydroly^, 
sis at ' 
100® C j 

Ash 

foreigit 

substances 


% 

% 

% 

% 


i 

Oi 

0 

Of 

/o 

Capaci Manna: 






j 



(F, Oftms ) 






1 



stick ..... 

6-9 

54 - 6 i 

10-15 27-34 

30-35 

10-14 ^ 

0.76-1,27 

O.I 0.2 

broken .... 

5-9 

41-52 

10-16 

33-44 

34-48 

I2'I6 j 

I-I.40 

0.2~0.5 

common .... 

4-6 

32-37 

11-16 1 44-55 

51-62 1 15-26 

1-3-5-5 

1.0-8.2 

Geraci Manna; 1 


1 i 






I 

(F. Ctnus ) j 


’ 1 




1 



broken , . , . | 

6-8 

50-51 : 

12-13 

34-36 

35-39 

13-14' 

1.72 2.1 

I.3-I.6 

Castelbuono Man- j 


1 

1 




' 


t 

na; i 


1 







(F. Fraxinaster) ’ 


i 




i 



stick. j 

II 1 

54 1 

12 

26 

35 

13 1 

1-34 

0,8 

grocer*s . . . . | 

6-8 1 

I' 

00 

11-12 

26-29 

28 37 

i 

10-15: 

2-38-3.S 

' 3-3‘-9i‘ 

industrial . . . • 

! 

6-8 

33-34 

13-14 

34-36 

40 41 

14-15 1 

2.57-3-6^ 

' 1 





(i) See also B. Febr. 1915, No. 180. 
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genuine. The writer has collected and analysed a good number of genuine 
samples of manna, to try to fix limits within which the composition of the 
difierent qualities of the drug may vary. The data obtained are summa¬ 
rised in the accompanying table. 

The writer describes a method of manna analysis devised by himsefl 
and the means of detecting the most common forms of adulteration. 

613 - The Products Obtained from the Bum Palm in Eritrea (i). — Mimstero deiu Co- 
lonie, Vfficio Economico, Bdllethm di Jnfmnaziom, Year II, No. 12, pp. 928-930. Rome, 
December 1914. 

In Eritrea, the dum palm {Hyphaene spp.) grows wild in the valleys of 
the Barca and many of its tributaries, as well as in the valleys of the Gasc 
and the Setit, generally occupying a zone 30 to 150 yards or more wide 
along the banks. Groves of some importance are also found in the territory 
of Assab, and some scattered examples are to be seen in the Samhar. 

The principal product of the dum palm is the kernel of its fruit, which 
yields a vegetable ivory. In 1913, some 4200 tons of these fruits were 
exported from Eritrea having a value of £57 000. 

The leaves, when incompletely developed, are dried, cut into strips 
and interwoven to form mats; the annual value of this native product is 
about £3000 to £4000. Erom the fibre of the dry leaves ropes and ve¬ 
getable horse-hair are also made. The petioles, which are 2 to 5 ft. long, 
are employed by the natives for making lattice-work, screens and similar 
objects. 

The natives of Dancalia are in the habit of cutting off the young shoots 
of the dum palm and collecting the sap flowing from the topped branch; 
on fermenting, this sap gives a sweet and very alcoholic beverage called 
duma. 

Before the fruit is completely ripe, the outermost half inch of the hull 
is soft and sweet and serves as an article of human food wherever the dum 
palm grows. For some time it has also been used with success as a feed 
for working animals. Recent investigations have shown that an excellent 
alcohol can be recovered from it. The dry fruits furnish a good fuel. 

The wood is used by the natives for hut-building; it has, however, 
little value 'as timber, for although the cortex is very hard, the interior 
is somewhat soft and devoid of resistance. 

614 -Akebia quinata and Deeaisnea fargesii {hardnsabalaceae), Edible Fruits 
from ( 3 ima and Japan.— De Vhmorin in BtHleHn d$ la SoeiMiNationak ^Acclima- 
tiUion de France, Year 62, No, 3. pp. 89-93. Paris, March 1915. 

Akebia quinata and Deeaisnea fargesii have been known in Europe as 
ornamental shrubs for about three-quarters of a century, but they did 
not produce seed for a considerable time. The fruits of Akebia have re¬ 
cently been obtained in Italy and France (Toulouse, Bordeaux) and those 
of Deeaisnea in France only since 1898. 

The fruits are remarkable for their beauty and, although not of very 


ihi) 


(i) See also B. June 1914, No. 526. 
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delicate flavour, they are worthy of a place with other autumn fruits on ac¬ 
count of their beautiful colour effects. The edible portion of these fruits 
is a whitish semi-consistent pulp with a slight^ sweetish taste. The fruit 
of Ak&hia is composed of a subcylindrical fleshy envelope, sHghtly flattened 
and rounded at the extremities; it opens along a median line showing a 
whitish transparent pulp in which are embedded rows of black seeds. So¬ 
litary fruits hang vertically and attain a length of 2^2 to 3 inches; the co¬ 
lour is a beautiful violet darkening to cobalt blue, while the pulp has a 
milky vrhite colour. The fruit of Decaisnea, described by the winter in 
1910 (i), grows to a length of 3 or 3 % inches. 

Akehia requires a good fertile soil and appears to be affected only by 
stagnant moisture, Decaisnea also grows well in all good gaiden soils; it 
withstands the cold w^ell, but should be planted in the higher situations 
of the garden to escape spring frosts. Under these conditions it bears fruit 
each year. 

615 - Native North American Species of PrunustkiA Varieties of Plums derived from 
Them. — I. Wight, F. W. (Botanist, Office of Horticultural and Pomological Investi* 
gations) The Varieties of Plums Derived from Native American Species. U. S. Depart 
ment of Apiculture, Bureau of Plarii, Industries, Bulletin No. 172 pp. 1-4+; Washington* 
IVIarch 13,1915. — 11 . Wight, F. W. Native American Species of Prunus^ U. S. Depart^ 
ment of Agriculture, Bureau of Plant Industry, Bulletin No. 179; pp. 1*75 + I 3 plates* 
Washington, April 2, 1915. 

The development from the wild condition and the introduction into 
cultivation of the varieties of plums enumerated and described in this 
paper has taken place mostly within the last fifty years. 

No other native North American fruit, with the exception of the grape, 
has given rise to so many varieties as the plum. The State of Iowa alone has 
furnished 175, while 74 have come from Minnesota, 44 from South Dakota, 
97 from Texas etc. The present paper proposes to identify the species to 
which every variety belongs and to trace its parentage and origin. A first 
list contains the varieties classified by species, a second list contains the 
native varieties and hybrids arranged in alphabetical order and shows the 
origin of each variety and the species to which it belongs. The varieties 
thus enumerated are about 800 (without reckoning the synonyms). 

II.—The present study embraces only those species of the genus 
Prunus which have an umbellate or corymbose inflorescence and which 
produce plum-like or cherry-like fruit, those being the ones principally 
of interest, either from the stand-point of their fruit production or their 
utilization as stocks in the propagation of other species. Indeed, the Ame¬ 
rican species belonging to the subgenera Padus, Lamocerasm, and Empkcto^ 
claim seem sufficiently distinct to warrant the recognition of these groups 
as genera. 

The genus Prmus is widely distributed in America, being represented 
in some portion of every state by one or more species, from lie north-east 
of Mexico to the southern provinces of Canada. Eight species are found in 
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(i) Bulletin de la SocUti d'AccUmaiaiion, 1910, p. 477. 
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Texas and it is probable that the greatest abundance of individuals is in 
the region comprising Mssouri, eastern Kansas, Oklahoma, western Arkan¬ 
sas, north-vrestem Louisiana and northern and eastern Texas. 

There is great variation within the species in the size and quality of 
the fruit and apparently in the productiveness of individual trees. Several 
of the American species bear fruit that is distinctive in character and that 
posseses qualities of value. They are all remarkable for their hardiness. 
Some of them may eventually be so improved as to compete with varieties 
originating from Old World species. 

Up to about 1850 the native species held a relatively very unimportant 
place in American pomology. As the population of the country increased 
and spread westw^ard, beyond the region in which European varieties of plums 
were successfully grown, the native species began to be more and more 
utilized, and this tendency was furthered by the ravages of the curculio 
and the belief of many that native plums were less affected by the insect. 

While the first name for a native plum that may be termed ‘‘varietas’' 
in the pomological sense seems to have been published in 1867, there have 
now been applied, either to varieties of the native species or to their hybrids, 
more than 800 names. 

The botanical treatment proposed by the writer has been based on 
a study of nearly all the species in the field, of more than 400 horticultural 
varieties and of several collections and herbaria. After giving a synopsis 
of the species and a botanical key, he gives descriptions of the species and 
their hybrids and lastly a bibliography of 76 works. The synopsis of 
the species is as follows: 


Plums, 

Americana group: 
Subcordata group: 
Hortulana group; 
Angustifolia grpup: 

Miaritima group: 

Gracilis group: 


P, amerimna; mexicana, 

P. subcordata; subcordata ore»am. 

P, hortulana ; hortulana minori; reverchonii rimilaHs, 

P. munsonima; orthosepcUa; angustifolia; angustifolia teiojf- 
sonii ; angustifolia varians^ 

Prunus alUghaniemis; alh ^haniensis davisii; Prunus umbellata; 

umbdlata it^ucunda; umbellata tarda; gravesii; mantima* 
Prunus gracilis; vmulosa. 


Prmms psnnsylvamca; pennsylvanica coryrrdbulosa; emarginata; emarginata villosa. 
BWAKF dDERBJEBi. 

Pfunm pumila ; cuneata; besseyi, 

6,16 - Gitras Pmits in flie HiUippines. — -Wester, p. j., in The Philippine A.^cut- 
tufM Vol. Vin, N* t, pp. 5-2B. Manila, P. I., 1913. 

A^ description of mbst of the more distinctive Philippine citrus fruits 
induding several new sped©. The sped© d©ca:ibed are: 
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Citrus aunantium 
C. vul ans Risso (Orange) 

C. nobilis I^ur. (Mandarin) 

C. nobilis var. papillaris Blanco (Tizon) 
C. decumana var, Panuban (Grape fruit) 
C. mitis Blanco (Calamondin) 

C. wehherii (Alsem) 

C. wehberii var. montana (Cabugao) 

C. Ion ]ispina (Talamisan) 

C. tnacrophylla (Alemov*) 

C. soutkmckii (I^imao) 

C. kistrix D. C, (Cabuyao), 


C. hstfix var. boholensis (Canci) 

C. kistrix var. Joroja Blanco (Colobot) 

C. micmntJia var microcarpa (Samuyao) 
C. medica 1 ,. (Gtron) 

C, medica var. odorata (lihi-tibi) 

C. medica var. 

C. limonum Risso (I.,emon) 

C. pseudoUmonum (Colo-colo) 

C. limetta Risso (Bimc) 

C. limeita var. aromatica 
C. excelsa (I^imon Real) 

C. excdsa var. davaoensis. 


Of the new plants the “Tizon” {Citrus nobilis var. papillaris) is a des¬ 
sert or breakfast fruit of the highest order, its main defect being the un¬ 
sightly basal projection; the “ Limon Real” (C, excelsa) or Royal lemon is 
unsurpassed for making drinks; the “Alsems” (C, wehberii) are suitable 
for the manufacture of citric acid; the “Talamisan” (C. longispina) is juicy 
and thin skinned and may be used as a de^.ert fruit or for making drinks; 
the “ Panuban ” (C. detumana) is of good flavour but lacking in juiciness; 
the “ Calamondin ” (C. mitis) is a good marmalade fruit. 

These species may also have considerable advantages as stocks. The 
Calamondin is a dwarf species and is drought resistant, the “ Cabuyao ” is 
very vigorous and also drought resistant; the (d^imao» and the “ Tala- 
misan ” are also drought resistant, the latter being also useful as a live 
fence on account of its large spines; the “ Tunon Real ” is also very vigorous. 

^ - Evaporation and Soil Moisture in Relation to the Succession of Plant Assoela- forestry 

tions. — * I. Fuller G. D, Evaporation and Soil Moisture in Relation to tbe Succession 
of Plant Associations, in The Botanical Gazette, Vol. I^VIII, No. 3, pp. 193-234,27 figs. Chi¬ 
cago, Ill., September 1914. — II. Weaver, JohnE. Evaporation and Plant Succession in 
South-eastern Washington and Adjacent Idaho, in The Plard World, Vol. 17, No. 10, pp. 

273-294,10 figs. Tucson, Arizona, October 1914. 

I. --- At the southern extremity of Lake Michigan the following succ- 
cession of plant associations occurs: i) cottonwood dune (Populus del- 
toides) ; 2) pine dune [Pirns bdnksiana) ; 3) oak dune (Quercus vehtina) ; 

4) oak-hickory forest {Quercus alba, Q. rubra, etc.); 5) beech-maple forest 
(FagUs grandifoUa, Acer saccharum). This represents a continuous series 
from'the pioneer cottonwood trees invading the dune to the mesohpytic 
dimax forest of the r^ion. Investigations of evaporation in the lower 
layers of the various 2X)nes were made from May to October in 1910,1911 
and 1912, using the Livingston porous-cup atmometer, as well as deter¬ 
minations of soil moisture; for comparison an edaphic prairie (as developed 
in the neighbourhood of Chicago) was also included. 

Comparison of the daily evaporation determinations with the corres¬ 
ponding meteorological data of the Chicago Weather Bureau shows that the 
evaporation in the air represents an accurate summation of all the atmos¬ 
pheric factors that may be related to the water content of the aerial psirti 
of plants. The character of the succeeding v^etation is therefore 
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mined by the evaporation rates in the lower aerial stratum and the range 
of soil moisture in the upper subterranean strata. 

The rate of evaporation in the cottonwood dune association, on ac¬ 
count of its great amount and excessive variation, is suiScient to account 
for the xeroph3rtic character of the vegetation and the absence of under¬ 
growth, in spite of the constant presence of growth-water. The pine and 
oak dune associations resemble one another closely, both in their mean 
evaporation rates and in their supply of growth-water; though the former 
is slightly more xerophytic during the midsummer period. The evaporation 
rates and the amount of growth-water in the various associations vary di¬ 
rectly with the order of their occurrence in the succession, the first associa¬ 
tion being the most xerophytic in both respects. From the ratios of the 
growth-water to rate of evaporation the mesophytism of the various asso¬ 
ciations is represented by the following numbers : 


Bcech-tnaple forest. loo 

Oak-hickory forest. 65 

Oak dune. 20 

Pine dune. 17 

Cottonwood dune. 15 

Prairie. 62 


These differences are sufiSicient to account for the succession of the va¬ 
rious associations. 

II. — A study of the ecological conditions in South-eastern Washing¬ 
ton and adjacent Idaho was made with the object of pointing out the se¬ 
quence of succession and to determine the comparative rates of evapora¬ 
tion in each of the major associations. The associations studied include: 

1) bunchgrass-rimrock (dominated by tufts of Agropyrum spicatum) ; 

2) prairie (varying accoring to exposure); 3) open yellow-pine association 
{Pirns ponderosa) ; 4) Douglas fir and tamarack association {Psmdotsuga 
mucronaia, Larix occidentalis) ; 5) cedar association {Thuya pKcata). The 
last three occur at increasing heights in the hills. 

^ Following Funi^ER’s suggestion that a plant association of wide distri¬ 
bution (^. g. the beech-maple forest) may be used as a basis for comparison 
of evaporation rates, the evaporation in the cedar association from July 
14 to September 21 is only 0.5 cc. per day greater than in the beech-maple 
forest In the fir-tamarack association from May 10 to September 5 atmo¬ 
spheric conditions in the low^ stratum are 120 per cent as severe, in the 
average formations of the plains per cent-and in the bunchgrass- 
rimrock association 345 pat cent as unfavourable to plant life as regards 
evaporation. 

The evaporation rates at different stations in the same association 
show variations both in character and degree, and these variations in the 
rate of evaporation gradually become less and less as the climax type of 
vegetation is approached. A study of the differences in the rates of evapo¬ 
ration in various plant formations and associations shows that these 
differences are sufficient to be important factors in causing succession, at 
least during the earlier stages, where light values are usually high. 
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618 - Growth Studies in Forest Trees: Piaus strobus, — bkown, h. f., in The 

Botanical Gazette^ Vol EIX, Na 3, pp. 197-341 -f 2 Plates. Chicago, ^Niarch xyrs. 

This is a continuation of previous work on Pin us figida (Boiamcal 
Gazette, 54, p. 386, 1912). The object of the investigation is to clear up 
some disputed points regarding the formation of annual rings and to out¬ 
line the laws of growth in trees. Finns sir oh us was used in these studies 
since it differs from the hard pines in both external and internal anatomy, 
and, on account of its more rapid growth and commercial importance it 
is more likely to yield interesting results. 

The specimens were aU in a wild state and not limited to one locality. 
Incisions were made on trees at intervals from base to crown and always 
on the south side of the tree, unless otherwise stated. Each cutting included 
all or a portion of the inner baik, the cambium, and all of the preceding 
year’s ring, except toward the end of the season, when the growth of the 
rings had become so thick as to make this impracticable. Duplicate cuttings 
were made at short intervals close to the former. The results are summarised 
as followTs: a) the number of cells in the cambium layer is smallest in the 
twigs and young branches and increases gradually in dimensions from the 
apex dowmwards until the region of the thickest annual ring; h) phloem de¬ 
velopment continues late in the autumn after the growth of the xylem has 
ceased; no compression occurs as late as October, but with the extreme 
temperatures of winter contraction occurs and all the seasonal growth of 
the phloem is crushed, especially in the crown; 0) growth in white pine is 
divisible into i) growth without ceU division and 2) growth with cell divis¬ 
ion ; the first begins in the phloem in March and is apparently due to the 
rise of soil water with an accompanying increase in temperature ; d) growth 
by cell division begins during the last half of April in the bole, some distance 
below the apical shoot, and spreads upwards and downwards with the re¬ 
sult that growth at the base of the tree may begin several weeks later than 
in the crown; e) since moisture and available food supply reach an opti¬ 
mum in spring the rate of growth is directly proportional to the prevailing 
temperatures; /) there are two periodic optimums of growth intensity, one 
during May and early June and the second in July and August; g) retarda¬ 
tion of growth begins in the upper portions of the tree and may continue vi¬ 
gorously below for some weeks longer; h) elongation of new shoots and lea¬ 
ves is simultaneous and begins early in May; it appears only after xylem 
formation has begun ; i) the formation of autumn wood begins during the 
first half of August and is associated with a decrease in growth intensity 
which begins in the higher parts of the tree. 

619 - The Use of Sewage and Garbage for Manuring Forests (i), — scKwAprA,cH„ m 

Zeitschrift fur Forst^ und Jagdwesm, Year XI#Vn, Part 4, pp. 249-356. Berlin, AprU 1915. 

Experiments with sewage waier. <—^ These experiments were conducted 
on a 40-year-old plantation of Scots pine {Finns sylvestris) on poor sandy 
soil. Three floodings per year were made, in May, June and July, at the T&iet 
of 16 inches each, during 1908, 1909 and 1910. Out of tX02 trees iff the 

{i) See B. Dec. 19x0, pp. 39 S'a 94 - {^ 4 * 
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stand, 456,01 41 per cent, were dead in I9ii,and as the mortality continued 
it was necessary to clear up the ground, whilst the untreated portion contin¬ 
ued its normal development. The writer is of opinion that this injuiious 
effect of the sewage water was due to the rise of the subsoil water, and in 
the light of observations in another stand of Scots pine occasionnally 
flooded, he concludes that in sandy soil this tree is unable to survive the 
saturation of its root range for any considerable time. 

Applications of sewage by infiltration to transplanted nursery trees 
gave good results, especially with alder, also with oak (the taproot of which 
made remarkable growth), Scots pine and spruce, but unfavourable results 
in the case of larch. 

In another series of experiments between igo8 and 1914 on replanting 
with Scots pine, Sitka spruce, red oak, ash and white poplar, the application 
of sewage water by infiltration was unfavourable to Scots pine, Sitka spru¬ 
ce and red oak, but favourable to ash and white poplar. 

The results of these xperiments are summarised as follows : 

1. An appreciable risv. in the subsoil water so as to occupy the root- 
space is injurious to Scots pine during the growing period and even for 
short periods of time, whether sewage or pure water is used. 

2. The intensive application of sewage water to plantations of Scots 
pine on sandy soil is not recommended, since it is liable to be fatal to the 
trees. 

^ 3.^ It is only in the first stage of growth that pines and spruces benefit 
by irrigation, which becomes injurious to all conifers after .some years of 
growth. 

4. Irrigation is of considerable value to some broad-leaved trees, espe¬ 
cially poplar, ash and alder, also for bird-cherry and false-acacia; it also 
favours the development of the roots of the common oak, but is injurious 
to the red oak. 

Experiments with garbage. — These experiments were carried out in 
1909 in a plantation of Scots pine 45 years old and of the class; the 
water was applied in a layer 8 to 12 inches deep. The percentage increases 
of the two sections were: 

1909-11 1913-14. 

Coiitfdi jOots.. 2.5 1.3 

Haattxed plots.. , .. 2.4 ^ g 

Although appearing late, the favourable action of the garbage is ob¬ 
vious and such as to recommend its use. Owing to economic conditions, it 
could only be ap|)fHed oh a large scde in a few cases. 

620 ~ Contriliiitlon to Knowledge of Some the Timbers of Eritrea. — Senni 3;., 
mBoUeUino di Studi ed Informmiani dd R. GiarMm Cokmiak di Palermo. Vol. I, Part 2' 
pp. Palmao, 1915. 

A Study of the timber of: 

^ Acada glarncphym, A. vem»eru, Acohardhefa schimperi, Adansonia dipfata, Apodytes 
dtmidima, Amcennia ofidmlis, Culpumia aurea, Cassias iora, Celastrus launfaUus, C. senega- 






HYGIENB OF tIVE STOCK 


843 


lensis, CUrmiis sp., Coleus i%niaHuSi Combreium tnchauihum, Dichrosi&chys nutans, Dodonaea 
viscosUf Eudaea kellau, Juniperus procera, K^dia adhiopica, Lonchocarpus laxtflorus, Maesa 
hnceolaia, Mimusops hmntel, Nuxia dentata, Odina iruticosa, Olea chrysopUlla, Otoste%iafe- 
panda, Rhus ^laucescens, Sclerocarya birroea, Sponia orietUalis, Sterculia iriphaca. 

Of these trees the following supply valuable timber: ApoiyUs dimi- 
diata, of uniform structure, silky, fine-grained and very hard, but withou- 
being difficult to cut; Coleus ig.iiarius, excellent fuel; Conibretum tri- 
chanthum.z fine wood taking a high polish; Juniperus prooera; Mimusops 
kummeL 

The specific gravity of certain Eritrean woods, determined from season¬ 
ed samples taken from the trunks, was as follow's: 


Acacia etbaica . 

. . 1.187 

Cordia sp. 

. 0.570—0.630 

» Senegal . 

. . 0.8S5 

Dalbergta melanoxylon . 

1.280 

» spirocarpa .... 

. . 0.672 

Dobera glabra . 

0.645 

» sp. 

. . 0.952 

Ficus vasfa . 

0.439 

Albizzia anthelmintica . . . 

. . 0.820 

Hypkaene ihebaica . . . 

. 0.512—0.640 

Anogeissus leiocarpa . . . 

. . 0.832 

Olea chrysophylla . . 

1.350 

Balanites ae'i^ypUaca. . . . 

. . 0.750 

Rhus sp.. 

, 0.810 

Cdastrus sp. 

. . o.6go 

Termtnalia Brownii . • . 

0.939 

CelHs sp. 

. . 0.697 

Trichilia emettca . . . . 

0.525 

Cordia ovalis . 

. . 0.480 

Ximenia americana . . 

0.960 


LIVE STOCK AND BREEDING. 

621 - Poison Plata Investigations in Western Australia, (i). — stowaed, f. {Botamst 
and Plant Pathologist) in Department of Agriculture and Indtistnes of Western Austtalia^ 
Animal Report for the Financial Year ended 30th, June, 1914. pp. 31-32. Perth 1915. 

In a series of experiments on the toxicity of certain species of native 
leguminous plants, notably the York Road Poison, ( GastroloUum calycimm, 
Beuth) some rabbits were fed almost daily with leaves of the plant from April 
to October. The writer found that up to the end of September the leaves 
were not poisonous, while in October, when the plant fruits, the rabbits died 
after consuming a small ration of the same leaves. 

Erom several farms along the southern line reports w^ere received early 
in the year of losses of sheep, apparently through plant poisoning. In the 
localities indicated the writer observed the presence of the Pimpemd or 
Shepherd’s Weather Glass arvensis L. var. coemlea). This plant 

contains a saponin and has narcotic properties and when eaten in quantity 
may cause poisoning. 

622 - Results of Continued Injections of Tuberculin upon Tubercular Cattle* 

Nelson, S. B. in State College of WasMngUm Agrtcultural Experiment Station, PuUman^ 
Washington, Division of Veterinary Science, BulleUn No. 14, pp. 35, PttUman, 3914. 
The veterinary department of the Pullman A^cultural Experiment 
Station carried out a series of experiments to study the efiect of sufecu- 

m) 


HYGIENE 


(i) SeeB. Feb. 1915, No. 137. 
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taneous injections of tuberculin into cattle in the conditions under which 
they are generally kept ; that is: a fairi j well kept stable in the vdnter time, 
being out of doors a part of the day time; and a run to pasture during the 
summer months, being kept in the barnyard at night. 

The first series of experiments were carried out during the year 1900, 
and the second during 1903-07. 

The chief results obtained were the following : 

1. The injeciion into tubemdar cattle of large monthly or small weekly 
doses of tuberculin is apparently without any therapeutic value. 

The monthly' injections were given as follows : one cow received the 
first injection of 4 cc. Januar}’ 14, 1904 and the last of 8 cc. February 13 ; 
another cow received her first injection of 4 cc. on Januar}*’ 14, 1904. At 
each successive injection the dose was doubled till the last reached 2048 cc. 
on November 25, 1904. 

2. The injection of continually increased daily or weekly doses of tuber- 
Cidin appparently does have a therapeutic value. 

The weekly doses began with 2 cc. and increased every week by icc. 
With one cow the last dose was 16 cc.; with another 150 cc. 

The daily injections wexe preceded by a weekly injection 2 cc. 
The period between each succeeding injection was then curtailed by 
one day uittil it became daily. On every subsequent day the dose was 
then increased by 0.5 cc. 

3. In hAercidar cows ike evening temperature is usually higher than 
the morning temperature, 

4. The moij often tuberculin injections are made into iuberctdar cattle, 

the sooner the temperature reaction begins and the sooner the maximum is 
reached, * 

623 AeeHma^tion Ixperlments with European Cattle at Parana (BrazO): Besul^ 

lOl ag^ainst P^roplasmosis (i) Dupont, O., m R^msta de Veimnarm e 

Zmdmhma, Year rv, No. 6, pp. 344-347. Rio de Janeiro, December 1914. 

The Minktry of Agriculture, Industry and Commerce of BrazU h^ 
carried out acclimatisation erperiments at the model farm at Ponta Grossa 
(Parana) with bulls, heifers and cows of the Aberdeen Angus breed imported 
from Great Britain. Shortly after their arrival at the farm the animals 
were artifidally inf^ted with pyroplasmosis and developed symptoms of 
the disease from the 5th to the 20th day after infection. Three of th® ani¬ 
mals received an injection of trypan-blue a short time after the appearance 
of fever and pyxo^lasma in the blood; three others recced the injection 
3 or 4 days after the attack; the remaining four received no injection. The 
injections were all intravenous and made with strong dc^ {2:50 to 200 cc. 
of a I per cent elution). In addition to the pyrdpfasiha the pr^ence of 
Anapiasma mm^gkmk was also observedin The r^ult showed 

that with Ndttai."s method wdl Apldied, it to mmnmise European 
cattle against p3nro|tomiodb'witl^^ Tl^'Wihod also confers great 

(r) See also B Feb. 1913,1%. 3r4jS., 
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resistance to adnlt or pregnant animals. Anaplasmosis is a more serious di¬ 
sease and no specific treatment has yet been formd. A first attack of this 
disease in the spring did not prevent a second more violent attack in some 
animals during the summer. Pregnane}^ especially if the animal is fat, ap¬ 
pears to be very prejudicial to resistance to anaplasmosis, owing to the se¬ 
rious complications in case of abortion. Young animals about one year 
old should therefore be chosen for importation, especially in the case of 
females, since acclimatisation takes nine months ; this is not because the 
disease is less virulent in young animals but because they resist it more 
easily. In acclimatising imported animals they should be kept under obser- 
v^ation during 8 or 9 months and daily records of the temperature made, 
so that any animal showing a temperature above 39® C. (102 F.) can be im¬ 
mediately housed, protected from fatigue and given readily digestible ra¬ 
tions. The writer proposes that the Brazilian Government make compul¬ 
sory the acclimatisation of imported European cattle in an establishment 
under its immediate direction. 

Since cattle were imported from South Airica to Parana 40 years ago 
there is no doubt that anaplasmosis is due to the same pathogenic organ¬ 
ism in the two countries. 

6^4 - Hemorrhagic Septicemia o! Buffaloes observed in Pigs in Hungary iu 1918: 

its Treatment — Baroczy, JAnos, in Allatorvosi Lapohf Year XXXVm, No. 

PP^ 99-100. Budapest, April 17, 1915, 

It is known that hemorrhagic septicemia of buffaloes is sometimes con¬ 
tracted by pigs in the same locality and that a great mortality may result. 
A case of this kind was observed in 1913 in the Mesa farm; in a herd con¬ 
taining 183 breeding pigs of the Mangalicza breed, two animals succumbed 
unexpectedly in the night of November 2nd. Autopsy of the bodies showed 
a septicemia resembling hemorrhagic septicemia, which had been raging 
among the buffaloes of this region for some time. Of the other pigs only 
nine showed acute symptoms: prostration, watering of the eyes, dyspnoea, 
panting and staggering gait; in some cases foetid and liquid excrement and 
a temperature varying between 39.50 and 40.8® C. (1030 to icfioF.). >vas 
observed. 

* Considering the great value of the stock as w^ell as the serious charac¬ 
ter of the disease, which threatened a high mortality, the writer, after trying 
several treatments unsuccessfully, had recourse to vaccination as prescribed 
against anthrax. To determine the dose of serum required, the live-weight 
of the pigs was taken as a basis, 10 cc. being used for pigs under 100 kg. 
(220 lbs) and 15 cc. for pigs above 100 kg. Before the arrival of the vaccine, 
seven of the nine diseased animals died unexpectedly and the contagion 
took a very high form in five other cases, two of which died after inocula¬ 
tion. A fortnight later the remainder of the herd was inoculated for the se¬ 
cond time, and the whole herd removed to a distance from the place of in¬ 
fection ; after this the disease was checked. 

The writer concludes that in the absence of a specific treatment for 
this disease, vaccination as against anthrax may be used effectively for 
both buffaloes and pigs: 
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625 - Net Enei^ Values of Feeding Stuffs for Cattle. — armsby, henry Prentiss 
(Director) and Fries» J. August (Assistant Director, Institute of Animal Nutrition of the 
Pennsylvania State College) in Journal of A^fimltwal Research, Departmeni of Agri» 
cuUute, Vot III, No, 6, pp. 435-491. Washington, March 15,1915. 

In this paper the results are giverx cf 76 experiments carried cut on 
nine difierent steers with the aid cf a respiration calorimeter in which the 
balance of matter and energy was determined. The losses of food energy 
are of two classes: i. Losses of chemical energy in the faeces and urine, 
and in the combustible gases (prcdiiced by the normal fermentations occur- 
ing in the digestive tract); 2. Losses in the form of heat due to the increased 
metabrhsm consequent upon the ingestion cf food (that is, quantity of heat 
consumed by digestion and assimilaticn). 

I. losses 0/ chemical energy. — The losses of energy in methane and 
urine were rektivtly greater on hght than on moderately heavy rations. 
Neither the losses cf energy in the faeces nor the total losses showed a 
distinct relation to the amount cf food consumed. 

Individual difierences between animals had no very material injluence 
on the losses cf chemical energy. The losses of energy in methane may be 
computed apprc ximately from the amount cf total carbohydrates digested. 
From an average cf 65 experiments the writers found the quantity of 
methane frcm 100 gms of digestible carbohydrates to range from a mi¬ 
nimum cf 3.8 mgs to a maximum of 5.5, or an average of 4.8. The figures 
obtained by KEanNER from 44 experiments were respectively 2.9, 5.5 and 
4.2, thus somewhat lower than those obtained by the writers who propose 
to adopt the mean between 4.8 and 4.2, namely 4.5. 

The metabolizable tnergy ^r kilogram of digested organic matter 
showed but slight variations within the same class of feeding stuffs. 
Expressing the results in therms per kilcgram and using for the apparent 
metabolizable energy of Keiener and Koheers feeding stuffs the figures 
computed by Anrsby, the writers obtain the following averages * 


MdaboHzable energy per Mlogram of digestible organic maiter. 


ARJiSBY and Fries. 

Coarse feeds. 

Keiener and Kohler. 


1 |wo% lay .. 

dOffCF Imy. . . .. 

• M 9 
. 3.49 

Meadow Imy . 

Oat 

^ 3^50 

itoa Uf. .. 

• 3^39 


* 3*?4 

Imy aiBl meal . 

stower . . \'.. . 

* 3 . 5 i 

• 345 

Extracted straw . 

• 3 ‘ 3 r 

. 3 ^4 


• 34 ^ 

Average . . 

■ 3.55 


Arusby imd Fries. 

msssU . 

Wteal hrm. . . ..■ 

.. 


CmcsfUmiHs. 





|.8o 

Beet »3^is8es ........ 



.. . 

• 3.40 

4joH 

Wlieat gteten.^ 

3 t€o 

•- > 79 . 














FEEDS AKD FEEDING 


847 


The most important factor influencing the metabolizable energy of 
the digestible organic matter of concentrates appears to be the percentage 
of fat in the feeding stuff. For ordinary dry feeding stuffs or mixtures and 
for an approximate calculation the following values may be taken: 


Metaholizahle energy of feeding stuffs per kilogram of digestible 
organic matter. 


Therms 


Coarse feeds. 3.5 

Concentrated feeds witli less than 5 per cent of digestible fat. 3.9 

Concentrated feeds with more » » a » » » ». 4.0 

2. Losses of heat tonsequent upon feed consumption, — The beat pro¬ 


duction is notably greater during standing than during lying,and the differ¬ 
ence is greater on heavy than on light rations. The increment of heat 
production during standing is affected by the individuality of the animal 
and by the kind of feed consumed. 

The writers analyzed in a series of tables how the total quantity of 
heat produced by one kilogram of dry matter, consumed in the form of 
some of the most common feeds, is distributed between standing, rising and 
lying down, fermentation and the remainder. The third colamns of Tables 
III and IV give the average energy expended in food consumption per 
kilogram of dry matter of some feeds. In Table IV the above data are cal¬ 
culated from Keeenee's showing the difference between the metaboliz¬ 
able enei'gy of the digestible feeds and the quantity of energy gained by the 
animal, which difference gives approximatively the energy expended 
in food consumption. 

The expenditure of energy arising from the consumption of the coarse 
feeds is not on the whole materially greater than in the case of the concen¬ 
trated. 

The increased muscular work of the digestive organs appears to be 
a relatively srdtall factor of the increased heat production. 

A scrub steer showed a somewhat greater increment of metaboli.sm 
consequent upon feed consumption than did a pure bred beef animal. 

3. Net energy values, —- These may be determined directly or calculated 
from metabolism experiments or from the data of ordinary feeding tables. 
The net energy value is equal to the metabolizable energy minus the energy 
lost as heat. The metabolizable energy may be determined experimentally 
without special difficulty and with a good degree of accuracy by means of 
the ordinary metabolism experiment in which the energy of the food, faeces 
and urine is directly determined and that of the methane estimated from the 
amouht of carbyhydrates digested. When this is not practicable the meta¬ 
bolizable energ^^ may be estimated from the total digestible organic matter 
by the use of the factors given in tables I and II. ^ In one ot other of these 
ways it is not difficult to compute approximately the metaboUzable energy 
of the more common feeding stuffs, while the subtraction from this of 
average energy' expenditure due to food consumption will give the net 
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value. The writers determined directly the values given in table III, and 
calculated on KeednER’s tables those given in Table IV. The figures 
indicate small calories. 

Net energy values of feeding stuffs per kilogram of dry matter. 


TabEE III. 


Feeding stuff 

Gross energy ' 

bosses 

of chemical 

energy 

1 Energy j 

1 expended | 

in food I 
i consumption | 

1 1 

Net 

energy 

values 

Timotiiy h&y . 

. . . 

4518 ; 

2 664 


782 j 

I 072; 

Red dover bay. 

. . . 

4462 I 

2 461 

1 

962 i 

I 039 

Mixed hay. 

. , . > 

4392, 

7 479 

1 

9S0 ! 

934 

Alfalfa hay* 

. . ► ) 

4372 

2451 

i ' 

I 169 j . 

752 

Maize stover. ...... 

* . » i 

4332 

2 3S0 

; 

t 065 

887 

Maize meal ....... 

. . • ! 

4442 

I II5 


I 434 

I 893 

Wkeat bran. 


4532^ 

' 2 021 

* 

1177 

I 334 * 

Grain mixture N'* i . 


4 6S5 

i I 621 

' 

1327 . 

I 737 

•> ' < 2 . . . 

. . . 

4609 

I 620 


1141 ; 

I 84S 

Hominy chop ... 

• ' 

4709 

I 1S7 


1365 

2 157 


* Includes alfalfa meal. 


Table IV. 


Meadow hay.! 

4 433 ' 

2 260 1 

,. f 254 

919 

Oat straw.. i 

4436 j 

2848, i 

, , 1014 , 

574 

Wheat straw.' . . . 

4 444 ■ 

, 3 062 1 

I 158 

; 244 


4147 i 

> 10x5 1 

X x6o 

1974 

Orai^ hay ^ . . . ♦ . , , 

i 

1 

j 

1043 

; S03, 

?. V . 

- !' 


95S 

i 747 

..i 


__ j 

877 

1 747 

1 


1 

932 

1 8it 

StKiOi .'. 

' ' 4 * 52 ^ i 

I’lOl 1 

I 24B 

I 803, 

oil . 

94^7 , 

4165 1 

I 727 

' 3 365 

^ j 


1974 1 

. 2096 j 

1 * 50 ^. 

Bert raoi)^ ^ j, 

' $ 743 ” ■! 

''945 i 

; m 1 

% 810 


Tk iitexatore dted iticltides 54 woiiEs. 
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626 - Comparative EjBfteieney for Growth and for Milk Produetion of the Nitrogen 0 
Alfalfa Hay and Corn Grain. — hart, e. b., httiviphrey, g. c., and Morrison f. b 
C omparative Efficiency for Growth of the Nitrogen of Alfalfa Hay and Com Grain. —. 
11. Hart E. B,, and Huaiphrey, G. C., with the cooperation ot \\ illailan, J, J„ and 
Eamb a. B The Comparative Efficiency for Milk Production of the Nitrogen of Alfalfa 
Hay and Com Grain.— A^ricultural Experiment Station of the Vn-iverstfy ot Wisconsin, 
Resemck Buileltn 33, pp. 87-107 and 108-119. Madison, Wisconsin, 1914. 

It is well known that alfalfa hay, as well as other hays and root crops, 
contains a considerable part of its nitrogen in non-protein form. The na¬ 
ture of this nitrogen has not been exactly determined, but it is usuallj’^ 
assumed to be a mixture of acid amids and amino-acids, and is generally 
described under the term “ amids The writers have obsen^ed in the 
water extract of alfalfa hay, the presence of free amino groups, but that by 
no means all the amid nitrogen is in the form of simple amids or amino-acids. 
A large proportion is still more complex than these, and yet non-precipi- 
table by such reagents as basic lead acetate and tannic acid. 

There is a difference of opinion as to the real worth of amid nitrogen " 
The question is to some extent connected with the question of the nature 
and extent of protein hydrolysis in animal digestion. From experiments 
carried out by many investigators it is apparent that the simple amino-acids 
have nutritive value and very probabl}^ represent a large proportion of 
the normal end products of protein digestion, and that witi herbivora 
the “ amids'*, or non-protein nitrogen, can serve to maintain the protein 
tissues of the body, and there is ceitain evidence to show that they can 
also support milk production. Evidence is lacking that growth can be.pio- 
duced. It appears also that the value of these nitrogenous substances depends 
probably more upon the individual temperament and influence on appetite 
than to the class to which the animal belongs, though the idea prevails 
that herbivora can apparently make more efficient use of these substances 
than the omnivora or carnivora. 

The plan of the writers* experiment w^as to secure data on the rate 
of nitrogen retention by growing heifers when the source of nitrogen in 
the ration wa^ mainly either the maize grain or the w^hole alfalfa plant. 
The maize ration consisted of maize meal, gluten feed and com stover. 
The alfalfa ration consisted mainly of alfalfa hay and maize starch and a 
small amotmt of maize stover. 

A quantitative record of income and outgo of nitrogen was kept. 
The experiment was repeated twdce. The nutritive ratios of the two rations 
were respectively i: 8.2 and i: g in the 1910-11 experiments and i: 8.2 and 
1:8.5 in those of 1911-12, or practically the same These ratios are based 
on the crude digestible protein. If the amid nitrogen is not included, then 
the nutritive ratio becomes i :i24. totBl quantities of nitrogen in the 
daily ration were, in 1910-11, 106.45 gms. in the first ration and 105.68 
in the second; in 19x1-12 the corresponding figures were 111.45 and 113.02. 
The efficiency of the two rations for growth was essentially the same. The 
alfalfa ration contained sufficient quantities of protein to supply all the ni¬ 
trogen retained by the animals; hence there is no proof that the amid ni¬ 
trogen took part in supplying nitrogen for such storage. However, it S§ th^ 
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experience of feeders that a i : 124 ratio will not lead to rapid growth. 
One must therefore believe either that a nutritive ratio of i: 124 with al¬ 
falfa hay is as efficient for nitrogen storage as a i ;8.2 as used in the maize 
ration, or that the amid nitrogen has been used for protein synthesis. 
Moreover, the failure of the amid nitrogen to increase or decrease the 
faecal or urinary" nitrogen when the ration was suddenly changed, is very 
strong evidence that nitrogen was being used in w'ays similar to that of 
the nitrogen of true protein origin. 

The writers call attention to the very" great wastefulness of nitrogen 
by these growing animals. Or^e of them, in a period of 42 days, received 
some 2700 grams of nitrogen, of which at least 1700 grams were absorbed 
from the intestine. Yet of these 1700 gms. absorbed, only 822 gms. were 
retained. 

Conclusions, — On the basis of total nitrogen ingested, the utilization 
of nitrogen for growth was as efficient when the source was from alfalfa 
hay as wffien it came from the maize kernel. With high intake of total di¬ 
gestible crude protein, which in the case of alfalfa includes the amid ni¬ 
trogen, the storage of nitrogen was essentially alike on the two rations.' 
It is apparent that full value, at least for growth, can be given to the total 
nitrogen of alfalfa hay. The amid nitrogen should not he considered worth¬ 
less. With growing heifers there, was no marked agreement between the 
creanin output and the increased storage of nitrogen. This precludes the 
possibility of using this index for these animals as a measure of the 
efficiency of a given source of nitrogen to produce nitrogen storage. 

11. —► Cows in full lactation w'ere fed on the maize ration and then 
changed to the alfalfa ration. These changes were repeated a number of 
times in order to stud}^ the‘nitrogen balance and the weights of milk yield. 

For both rations the nutritive ratio w'as i: 7.7. The total nitrogen fed 
daily was 173.7 gms. in the maize ration and 173.7 gms. in the alfalfa ra¬ 
tion. The digeslible nitrogen was respectively 121.1 and 129 gms. 

The data obtained indicate that the nitrogen of alfalfa hay is as effec¬ 
tive for milk protein building as that of the maize kernel. The acid-amid 
nitrogen of alfalfa is very low in amount, constituting about i per cenf 
of the total nitrogen, while the amino-acid nitrogen makes about 10 per 
cent of the total nitrogen. It is well established that amino nitrogen has 
nutritive value and that of alfalfa hay is probably not an exception. The 
experiments of the w titers give no indication of the value of the acid amid 
nitrogen. 

The real nutritive value of the nitrpgen of roughages should rest upon 
the nature of the total amino-acid content derived from more complex, 
proteins and pre-existing free ammo-acids, rather than upon the proportion 
of wid nitrogen as found by the SrotzER method. , 

Alfalfa hay has specific diuretic properties and its ingestion was gen¬ 
erally folloured by a marked rise ,in the output of urine. This rise in renal 
aetmty caused a depression in the milk flow, which again rose, in volume 
m the alfalfa hay wras withdrawn from the ration. The diuretk stimulus 
in cases caused a diminution of from 5, to 6 lbs. on a flow of 25^1bs. 
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daily. It is possible that this diuretic efiect is due to salts contained in the 
hay; yet the possibility of the presence of specific substances of organic 
nature is not excluded. 

627 - Action of Dried Yeasty Potato Vinasse, Malt Coombs, and Palmnut Cake 
on yhe Yield and Fat Content of Milk.— voltz, w.; baudrexel, a., and 
Dietrich, W., in Landwtrtschajiluhe Jahrbucher, Vol. 4.7, Part 4, pp, 573-638, Berlin, 
February 1915. 

By means of numerous feeding experiments, the writers have sought 
to determine whether certain concentrated foods (dried yeast, potato 
vinasse, malt coombs, and palmnut cake), when mixed with various basal 
rations, have any specific effect on the quantity and composition of the 
milk. 

For this purpose four cows of about 1000 lbs. live-weight were used. 
The experiments were made during two consecutive lactation periods 
comprising 12 series of trials and under essentially similar conditions. With 
a view to determining the effect of the supplementary concentrated foods, 
the experiments were divided into fortnightly periods on the basal ration, 
and experimental periods; in the latter each concentrated food at the rate 
of 2.96 lbs. of dry matter per cow per da.y was mixed with the basal rations 
of meadow hay, oat straw, malt coombs and potato flakes. The dail\ ra¬ 
tions for each animal contained 11.3 lbs. of dty matter of malt coombs, a 
food material rich in anaides, which was added to study its effect on the 
yield of milk. The cows were milked three times a day at first, and towards 
the end of lactation twice a da^’’. In each period the following determina¬ 
tions were made : i) quantity of forage consumed; 2) daily milk yield of 
each cow; 3) quantity and composition of each day’s mixed milk; 4) compo¬ 
sition of the milk from, each cow on a given day. 

These experiments showed that in all the experimental periods the 
supplementary concentrated foods (palm cake, yeast and vinasse) had almost 
equal effects on the 3ield of milk; i lb. of dry matter increased the yield 
about 0.54 .lb. on an average ; i lb. of dry matter of the three concentrated 
foods increased the fat content as follows: palm cake by 0.041 lb.; yeast 
by 0.02 4 lb.; vinasse by 0.006 lb. The insignificant effect on the secretion of 
milk of the concentrated foods rich in protein when added to mixtures of 
selected foods leads to the conclusion that these rations already contained 
sufficient protein matter, especially amides from the malt coombs, to supply 
the proteins of the milk. 

Malt coombs therefore form an excellent food for milk yield. Com¬ 
pared with the mixed basal rations, meadow hay fed alone gave a consider¬ 
able increase in the fat content of the milk. 

Palm cake, in agreement with the results of other workers (C. 

V. Kniebiem, V. I^OCHOW, Hajtsen, etc.) show^ed a specific effect in incre^^ 
ing the fat content of the milk. 

Yeast added to the basal ration or to meadow hay alone also increased 
the fat Content, but in a less degree than palmnut cabe^ ^ 

Vimsse had a specific effect in diminishing slightly the fat * 
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Examinatioa oi all the results obtained shows that changes in the 
combination of rations and in the physiological condition of animals have 
resulted in difierences in the utilisation of foods exceeding 100 per cent 
Consequently, the determination of the relative milk yielding capacity of 
cows during one or several periods of lactation can only have a limited 
value. .... 

628 - Colour Inheritattce in the Horse (1). — e. n., in joimai [of tu 

l\ S. Cavahy Assomizon, Vol. XXV, No. 106, pp. 633-643. Fort Leavenworth, Kansas, 

April 19x5- 

The pigments of the equine coat. 

A microscopic examination and simple chemical tests reveal only two 
pigments hi the coat of the ordinary horse. These seem to conespond to 
the red or yellow and the black pigments found in rodents. Under the mi¬ 
croscope red pigment grams may be discerned in the sorrel, chestnut, 
bay or red roan hairs. Besides the granules typical in form, there seems 
also to be a diffuse red, slightly lighter in tinge, distributed quite evenly 
throughout the cortical layer. TWs is evidently h basal ground pigment 
found in all but white or albino hairs. 

The inhetiimee of ike red pigment. 

It has been shown that chestnut breeds true; tie figures in the table, 
taken from various sources, show that out of r6io matings all but 16 are 
ch^aut, and it is very probable that this one per cent may be attributed 
to errors. 

The black pigment seems more complicated in nature. In 406 indivi¬ 
duals 41 are shown to be without it when black is mated to black, and 
200 bear it to 108 without, when black is mated to chestnut. Since most 
of the individuals in the black by black matings are from the Percheron 
breed in which there are a large number of homozygous blacks the small 
ratio of chestnut segregates is not surprising. The 15 bays from the black 
by black mating are unexpected and probably represent errors in obser¬ 
vation. The writer did not find any in his studies on actual individuals, 
some lop in number. 

The factors so far considered may be lettered as c for the chestnut 
ground pigment and h for the black pigment (HuRSr's factor). 

Bays and brmns. Bay and brown are distinguished with difficulty 
and the writer groups such retards together. Bay is a restriction factor that 
limits the d^dopment of the black pigment to the eye, mane, tail, lower 
limbs and the extremities in general. It can operate offiy in the presence of 
ht Ifaick pigment. Brown probably differs from bay in having the 
coihfeined with the limiting factor 8. This permits some 
blidk to app^r where the dapples are located and gives a darker appear- 
s^id£‘ifhts ide^ would suit the microscopic as well as visual evidence since 
fkuin bar in the presence of black hairs. Most writets have 


(i) See also B, jfaji iruj, No. 44; B. Feb. 1914, No. ; B. AprE 355; 

B. i9X5t No. 306, 
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considered brown dominant to bay, a condition w’hich would suit the above 
theory since the dappling pattern is apparently dominant. 

Bay to ba\ gives 5273 bay, 274 black and 672 chestnut. This varies 
quite a little from the expected 913 :4 ratio. However, the bays are very 
largely (all but about 500), from the American Saddle Horse and Standard 
Bred records and bay has been the dominating colour among them for 
75 years. The deficiency in blacks may be accounted for by their lack of 
popularity, which would prevent recording of black animals. Bay to black 
and to chestnut gives qualitatively similar results, as would be expected, 
but there is a lower percentage of bays and a higher percentage of blacks 
in one case and of chestnuts in the other than would be expected. 

^ The high percentage of bays in the offspring of blacks to chestnuts has 
been non-conformable to previous theories. The restriction factor h does 
not appear somaticalfy except in the presence of A, black pigment. Theo¬ 
retically, three-fourths of the chestnuts ought to carry this restriction fact¬ 
or, so that the mating of these to blacks should alwa3’’s supply bays. 
From this standpoint there is a deficiency rather than an excess of bays. 

The duns. Duns are little known. Their numbers are few and they 
may be grouped into at least three kinds. The ordinary buckskin with 
black extremities is probably a dilute ba\% the ^^ellowish dun a dilute chest¬ 
nut, and the cream coloured with light mane and tail, a dilute sorrel with 
3^ellow extiemities, (factor m) the dilution factor (factor ?*), is probably 
epistatic to all but gra3" and roan. 

The gfays. Gray is recognized as a separate factor b3’* all writers. There 
seems some question as to whether it can operate in the absence of A, black 
pigment, but Sturtevant presents evidence to show that it does. It is 
dominant to all factors previously named, dappling, d, and restriction, A, 
excepted, and varies from a deep iron gray in young stock to the white or 
fleabitten gray of the older, animals. It is a simple factor since animals 
heterozygous for it produce fifty per cent gra3^s and fifty per cent other co¬ 
lours, although experience indicates that gray is a unit in action, it seems 
possible that it must be a combination of dappling and the roan factor. 

The roan pattern. Roan seems dominant to all other colours and is 
apparently a pattern entirety independent of the kind of pigment. Two kinds 
of roan exist visually, strawberry or red roan, and blue roan. These prob¬ 
ably correspond to bays and blacks plus the roan pattern. It seems possi¬ 
ble that there also exists a chestnut roan, in fact they are apparently quite 
common, for roans with red pigmented manes and tails instead of black 
are seen frequently.. Such a roan would probabty be the type produced 
by the mating of blue roan to blue roan in which the black factor was hete-: 
rozygous. Roan differs from gray in lacking the dappling common to gray 
and in possessing quantitatively a much larger number of pigmented hairs. 

Spotting. It varies in t3p>e, but it ma3^ receive at least two classifica¬ 
tions, as stoddngs on the legs or as blazes on the face, and they seem to be 
inherited although they fluctuate very markedly in amount of white. 

Another type of spotting is also recognised, namely saddle clqth;mafk- 
ing. It is a spreading of white over the back, sides and ciojtip jJO'W 
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Colour inheritance- in the horse. 


C6at colour of the offspring 
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oa to the legs. It k also iaheiited as a distmct unit although fluctuating 
in its Hmits, the absence of this chajacter is recessive to its presence. 

The 0f in mane and tail — Yellow manes and tails 

on softete aM cream coloured extremities on duns are very common. They 
are apparently reces^ve. 

The iUf^ion /iidor.—The numbers given in the following table show 
dilution to be a dominant factor. 

Smnmmy. — The factors and the composition of the colours are, ac- 
cdrding to the writer, as follows: 
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Factor c equals red or yellow basic pigment. 

» h equals black 

» & 1) restriction factor producing bay in presence of h. 

? equals factor for gray pattern 
r » i> for roan pattern 

d » 'i for dappling i>attem. 

s ) star or blaze in foreb^d and white on legs 
p piebald and skewbald markings. 

m 5. light creamy yellow mane and tail. 

M i ' dilution factor dominant to 

» a intense. 

Chestnut equals c, may have & and m in some cases. 

Black equals ch, may have d in some cases. 

Mouse equals chi, may have d in some cases. 

Bun equals ci, cbi or c mi according to kind. 

Bay equals chh. 

Brown equals c, h, b, d 

Gray equals commonly c, h, g, d, may be c, g, d. 

Blue roan equals c,h,r. 

Red roan o, r or c, h, b, t, latter commonest. 


629 - Olive Residues as Feeding Stuffs for Pip. — Cugnoni cesahe (i^botatory of 

Zootechny of the Royal Agricultural Institute of Perugia), in II Moderno Series V, 

Year IV, pp. 154-165. Bologna, April 30,1915. 

In Umbria winnowed olk-e residues have for long been in general use 
as food for pigs, but recently their use has gradually diminished owing to 
the following supposed disadvantages: i),high cost for the effects ob¬ 
tained ; 2) liability to deteriorate during storage either in storehouse or 
in sites; 3) tendency to produce dryness of the skin and roughness of the 
hail' in pigs ; 4) bintog effect. 

Considering the contradiction between the opinion of practical farmers 
and the favorable results of laboratory experiments, the writer was led to 
a new investigation of the question. 

The raw residues are valued at 3.25 lire per quintal (is 4 d per cwt). 
and consist of and skins and half kernels; consequently the pulp and 
skin (winnowed residues) cost 7 to 7.50 lire per quintal {2s lo^^to 3s per cwt.) 
and even more when the olive crop is scanty. The exhausted residues, 
now consumed as fuel, are valued at il. per q. per cwt.) and yield % 
pulp and skin and ^/s kernels, so that the pulp and skin is worth about 31. 
per q. (is per cwt.), the value of the kernels being about equal to the 
cost of labour. Though the feeding value is diminished, analysis shoks 
that this reduction in value is not in propoition to the reduction in co^; 
and, further, the lower oil content renders this exhausted residue less liable 
to become rancid and thus cause constipation. 

The experimental rations were prepared with: fresh or exhausted 
olive residues, bean {Vida fala) meal, maize meal, potatoes, young lucefne 
and molasses. Tie compositioii of the first four foods was as follow^ ' 
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' Fresh 

residues 

Exhausted ' 
residues 

jVIaize 

Beans 

Dry matter. 

. . . 89.98 

85-71 

87.06 

82.14 

DtgesHbk cmistituents: 
XitrogenotB. 

. . • 5-36 

; 5-69 

5.41 

23.90 

X. free extract and fibre . . . . 

■ ■ • 35-95 

35-38 ; 

65,80 

45-^0 

Fat. 

. ■ ■ 9-98 

1.70 , 

4*35 , 

0.73 


Three groups of three pigs each were put on expei imental rations 
for 8o da%s after a preliminary period of feeding. Group A, which served 
as a control, received bean and maize meal, potatoes and young lucerne ; 
in groups B and C part of the maize meal was replaced by fresh and exhausted 
olive residues respectively, in such a proportion that the rations were almost 
equal either with respect to the quantity of the various principal food stu:ffs 
or to their total physiological energy value. During part of the experiment 
a little molasses was added to rations B and C, to render them more agree¬ 
able. The pigs always consmned their iood readily. 

The increases in weight in the three groups were as follows: 

Weight Weight ' 

on August 4 oa October 23 Peiceutag^ 

lbs. llbe. mcrease 


Group A.. . . - 292 583 199*4 

» B.. 297 581 195*6 

» C.. 290 571 196.6 


The three rations were apparently of equal value, so that olive residues 
tmy effectively replace maize meal. During the experiment 258 lbs. of 
maize in group A were replaced by 326 lbs. of fresh olive residue in group 
B, and 364 Ite. of exhausted residue in group C. As the maize meal was 
p^chasai at 161. per ql. (6s $d per cwt.) the value of the dried olive residue 
would be 12.60 L per ql. (5spercwt.)and that of the exhausted residue 11.30L 
per ql {^s M per cwt.); but taking into account the value of the small 
quantities of molasses added, the value of the fresh olive residue (containing 
23 per cent moisture) is about 101. per ql. (4s per cwt.) and that of the ex- 
h^ted residues (containing about 35 per cent moisture) is about 8.50’ 1. 
per qi (3$ &d cwt.). Thus the exhausted residue is economically more 
advant^eons in giving a greater increase of value in proportion to its cost 
Ttei lack of succ^ repotted by some farmers can be attributed in 
many cases to the use of fresh residues fed with rations deficient in 
nitrc^en. This disadvantage occurs to a less extent with exhausted residues 
whkh have a narrower aibumincid ratio. The increase in roughness of 
the pigs was observed in a kss degree among those fed with exhausted resi¬ 
dues. The feeding of either fresh 01 exhausted residues had no disturbing 
effect on the digestive system. 
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630 ~ The White L^hom. — Hadley, Philip B. (Division of Animal Breeding and Pa¬ 
thology,. Agricultural Bsperimeat Station of the Rhode Island State College, Elngston 
R. I.), m the Journal of Heredity, Vol. VI, No. 4, pp. 147-151. Washington, D. C., 
April 1915. 

The White Leghorn is ordinal ily a pure white bird without pattern 
or markings, the beak and shanks being yellow. No other pigment is mani¬ 
fested. The eye is ordinarily bay. The white idumage is a dominant white. 
So long as the White Leghorns are bred among themselves no other charac¬ 
ter appears. It is very different however when White Leghorns are mated 
with other breeds, as the following experiments of the writer show. 

If a White Leghorn male is mated with a self coloured black like the 
Black Hamburg, Black ^linorca, Black Spanish, or Black Langshan, the 
first generation progeny are commonly white. Close inspection however, 
will reveal in the feathers of most of the birds minute fl.ecks of black. 
Sometimes these are large enough to amount to actual splashes, and occasion¬ 
ally one may find in the wing coverts or tail a feather which has several 
bars near the tip. 

If now these birds are mated together, Fg gives something of a 
variety of colors and markings. Among tvtty 16 adult birds, 12 are white 
and 4 are dark coloured i,e, three are barred and one is black. Of the 
barred birds, two are males and one is a female. The one black in¬ 
dividual in the sixteen is always a female. The barred pattern that ap¬ 
pears in F^j cannot come from the Black Hamburg grandparent since 
in every case where the factor for barring is added to black pigmentation 
the barred pattern is brought out. It must therefore have come from the 
White Leghorn which carries factors for this barred plumage pattern. 

If a White Leghorn male is mated with a \^ite Plymouth Rock or 
a White Silky female or with any other bird carrying recessive white, the 
first generation progeny are white, sometimes manifesting on close inspec¬ 
tion a few black flecks. No coloured birds result. On mating these Fj white 
fowls together one would expect nothing but whites. But this is not the 
case, among every 64 adult individuals there appear approximately 12 
dark coloured birds, either barred or black depending upon the cross 
used; 

In the case of the White Plymouth Rock mating, introduction in Fa 
of black cannot be attributed to the White Plymouth Rock parent, because 
whenever a black factor is added to a recessive white carrying the barring 
factor, the pattern becomes patent and the bird becomes a Barred Rock 
or '' Cuckoo One of two conclusions must be drawn: i) either the 
W^ite Leghorn parent contributed the black pigmentation or 2) the pig¬ 
mentation was produced by the conjunction of two factors of which the White 
Leghorn and the White Plymouth Rock each contributed one. By Mendehan 
analysis of the experimental results this question can be answered: If one 
of these factors for black (isc) comes from the Leghorn, and the oether |y) 
from the White Plymouth Rock, then the number of dark coloured birds in 
Fg is 9 in 64. If, on the other hand, the White Leghorn introduces all the 
factors necessary to determine black pigmentation in Fg the number of 
coloured birds would be 12 in 64. In the actual expeiiiptesis carried 0^ 
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at the EJiode Island Agricnltixral Experiment Station among 167 
raised from the mating in question, 33 were dark coloured and 134 were 
white. The expectation was dart coloured 31.2 white 135.8. It can there¬ 
fore scarcely be doubted that the White Leghorn male carries in its 
germ cells all the factors^ necessary for the determination of black pigmen¬ 
tation in the Fg generation of crosses with non pigmented breeds. 

How are there facts explained ? It has been stated that the White 
Leghorn possesses a dominant white. But white hi the plumage of poultry is 
merely the absence of colour and this can scarcely be dominant over the 
presence of colour. It must be assumed therefore that the Leghorn white 
is due to some positive inhibiting factor (J) which in some way is able to 
repress or to neutralize the black pigment, not only in its own somatic cells* 
which would otherwise show black, but also in crosses with other black breeds. 
When I is present in a homozygous condition, black pigmentation is held 
completely in control; when I is present in a heterozygous condition, as 
in Fj cross breeds, the effect is diminished and a little black frequently 
shows as minute flecks. This factor fox the inhibition of black is apparently 
present normally in both male and female White Leghorns in homozygous 
condition and is not sex limited in its manner of inheritance. For the 
barring factor, how^ever, the White Leghorn male appears to be homozy¬ 
gous and the female heterozygous. 

The results of reciprocal crosses between White Leghorns and White 
Silkies show- the existence of another inhibitive factor which acts (possi¬ 
bly in conjunction with the first inhibitor J) not only upon the black plum¬ 
age pigment of ectodermal structure but also on the deeper mesodermal 
pigmentation in beak, shanks, and face. /' appears to be correlated mth sex. 
It is transmitted from the male Leghorn to both male and female progeny, 
but by the female Leghorn it is given to the sons only. The White Le¬ 
ghorns also po^ss inhibitors for buff and red. Whether the factois that 
inhibit these colours are identical with the inhibitor of black cannot now' 
be stated. Nor would it be safe to affirm that there are not still other nnxe- 
cognizedfactorsmodifyingpattem and plumage colour in this breed. And 
the fact that a stud> of the constitution of White Leghorns gives such 
new exmeeptioas of their character complex, leads one to suppose that it is 
the same with other breeds of which little or nothing is known. 

Wliat the poultry world of today needs in addition to the Standard 
tdBs how poultry ought to appear, is a Standard which will tell how 
ought to breed* It would be a great help to poultry br^ eders 
if breed sho uld have its zygotic constitution representedby ^ 

so far as possible, all the important characters pos- 
by that Ixeed, thus indicating the breeding values. For instance, in 
the case of tte White L^bom the following symbols might be used to 
cover the eteracters already mentioned. 

F » , , - , ' , - 

' ' ■ M laaclc ^ ^ ■ 

liartlag iftCfor. 

I-' » iadiMtIiig'iaxW No. i. ' , , ' , 

' '' ' 1^' « jbetor No. 
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and the constitution of the male written : /g 1 2 ^ female: 

Ff Bb /g n. 

Using these same symbols theWliite Dorking, another dominant white 
breed, but lacking the latent barring and black would become, male: /g 
5*2 Jg and the female : F/ng &2 ^ ^^2* 

The White Plymouth Rock, a recessive white, which differs from the 
White Leghorn only in the lack of the factors for black pigmentation and 
for the inhibitors 1 and F would be represented, male : /g n» N2 h 
the female: Ffn^ 1 2 ^'2- 

The WTiite Silky with its black mesodermal pigmentation (M) w^oiild be, 
male: /g b^ 4 i'2 \ and the female: Ff Mg v 

631 - Correlation between Egg-laying Activity and Yellow Pigment in the Domestic 

Fowl. — I. Blakeslee, a. F. and Warner, D. E., in Sci&ncct New Series, Vol. XI/Ij No, 

1055, pp. 432”434. Garrison-on-Hudson, N. Y. Mardi 1915. — II. Bl.\keslee, A. F. 

Fancy Points versus Utility, in the Journal of Heredtty, Vol, VI, No 4, pp. 175-1S1 

■f 2 figs. Washington, B. C., April 1915. 

In the Leghorns and the so-called American breeds such as the Ply¬ 
mouth Rocks, yellow in the form of yellow^ fat is present in varying amounts 
in the legs and beak. In these breeds, indimdual birds may undergo con¬ 
siderable change in the amount of the yellow* pigment visible. The paling 
or yellowing of the legs has been attributed by poultrymen to various en¬ 
vironmental factors. Of recent years, some poultrymen, however, have 
claimed that paling of the legs is due to the heavy laying, hut the 
rules which judges in the showroom follow^ as well as the common practice 
of poultry breeders, are opposed to a belief in any connection between 
laying and leg colour. 

The results of observations made by the writers and collected in the 
two accompanying tables seem to show conclusively that a close connec¬ 
tion does exist between the yellow pigmentation in a hen and her previous 
egg-laying activity, and that in Leghorns the colour of the ear-lobes is 
perhaps a better criterion of laydng activity^ than either legs or beak and is 
more readily recorded. 

The hens investigated took part in the egg-laying contest at Storrs, 
Conn., and were handled essentially alike, the influence of environmental 
factors, therefore, can be largely neglected. The amount of yellow- was mea¬ 
sured by means of the ^Milton Bradleys colour top, the readings were taken- 
at three different periods in October. 

In Table I, the records at the three different readings have been used. 
With the exception of a few cases where this was not possible three records 
were taken of each bird. Since October is the season of decreasing egg 
production tbie majority of the birds increased their quantum of yellow and 
consequently most birds are listed in more than a single colour grade. In 
the first line the number of hens obseived for every class of colour is re¬ 
corded. The Second line gives the average number of days (for every dass 
of colour) since laying. The third line gives the number of birds laying an# 
the fourth the same number expressed as a percentage. Table I contalte 
932 records of 31^ birds. Table II refers to 312 hens examined as to th6 
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percentage of yellow in their ear-lobes on October 20. All the hens were 
White Leghorns. 

From the first table it will be seen that the amount of yellow^ in the 
ear-lobes increases with the number of days since laying, and that it is 
practically certain that a bird with an ear-lobe showing more than 30 per 
cent yellow^ is not in a laying condition. 

Table II show’s that in general the egg production falls ofi as the 
percentage of yellow increases and that the correlation is more marked 
during the periods nearest the time w’hen the records w ere taken. 

A distinct correlation with colour seems to show" in the yearly averages, 
but is a largely an indirect one. It is generally only the best birds that 
are laying in October. Therefore any method that selects the la5dng birds 
at this season will select at the same time the birds laying above average 
throughout the year. It seems that 30 per cent is a critical amount of 
yellow. Above this amount comes the sudden drop in egg production 
for the months of September and October, and also the yearly totals fall 
to betw’een 130 and 140 with but slight change thereafter. 

By the use of beak and leg colour similar results to those shown above 
have been worked out for breeds other than Leghorns. 

The data presented indicate a connection betw-een the amount of 
yellow’ pigment showing in a hen and her previous laying activity. The 
most natural assumption is that lading removes yellow- pigment with the 
yolks more rapidly than it can be replaced by the normal metabolism, 
and in consequence the ear-lobes, the beak, and the legs become pale b3r 
this subtraction of pigment. 

IL — It has been found that the yellow" pigment in the ear-lobes, the 
beak and the legs of Leghorn pullets disappears when they begin to lay and 
returns when they cease laying. 

The ear-lobe is apparently most quickly responsive, the beak next 
and the legs last. The yellow er the ear-lobes* the beak and legs, the longer 
on the average since the last egg w-as laid. 

The Standard of Perfection ” followed by judges in the show’-room de¬ 
mands yellow in the beak and legs of the t}"pes of breeds recorded in Table I. 
This is in direct opposition to the interest of the practical poultry keeper. 
At the Storrs contest the hen which scored highest turned out to be the 
poorest layer in the pen, wMe the best layer was scored down because 
her beak appeared faded. 

The writer therefore insists upon the necessity of modifying show 
standards, of taking greater accounts of yield and of giving less prominence 
to fancy points. 


FARM ENGINEERING. 

632 - Hie Market for Agricultural Machines in Latin America,—M ares, AAnto x. ACRiomnnwt. 

in iVm, Vol. XXXVI, N* 14, pp. 20'j!I. Chicago III 8, *91^. > mmmmut 

The following is a orief reviev^ ol the importations of agficatltutaimfi 
chinery into the South American republics during the lasft ^ 
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Afgmitim. Dtiring the ^ear ending June 30, 1914, this republic 
bought agricultural machines and implements to the total of $ 1912 660. 
Of this amount the United States supplied $ 1449 679 worth. For the 
preceding year the total importations ere $ 3 571 733 the year before 

they were § 7 458 757. It is also worth noting that during the year ending 
June 30, 1914 Argentina bought of the United States 1 2 729 950 worth of 
binder tTOne. 

Bdivm bought during 1914 farm machinery to the total of 1239 550 
of which amount $ loi 400 from the United States. 

Brazil imported implements to the total of S 308 642 in 1914, of which 
$ 181 589 from the United States; in 1913 the latter sold to Brazil farm 
machinery to the total of $ 290 000 and $ 493 000 in 1912. 

Chik, in 1914, imported farm implements to the value of § 1095856. 
Of this amount the United States supplied $ 590 406 worth. England 
$ 112 000 and Germany $ 83 450. 

Columbia draws most of its agricultural machineay from the United 
States. In 1913 —no later figures being available—$ 141700 oat of a total 
of $ 162 000. 

Ecuador. In this republic the amount of arable land is small and agri¬ 
culture has not made much progress., What modern agricultural anachines 
are used come mostly from the United States, with a small percentage from 
Great Britain. 

Peru. Notwithstanding the fact that a good deal of its area m arid 
desert, mountainous or covered with tropical forest, agriculture takes the 
first rank among tbe industries of the country. In the larger cotton-grow¬ 
ing areas, especially,the ground is carefully prepared and steam traction 
engines, ploughs etc are in constant demand ; on the whole the market for 
agricultural machinery promises to become a rich one. 

Uruguay. Although one of the smallest of South American Countries, 
this is one of the busiest and most pregressive. 

In 1914 Uruguay imported implements to the value of $ 401 550, the 
United States receiving $ 278 000 of this amount. 

Vsmzmla. In 1914 this republic bought agricultural implements from 
the United Btates to tbe total of | &i 364; from Great Britain $ 114 000 ; 
fsma Germany 1 21000 and from the Netherlands $ 19 000, 

633 - lor Plong^ng in Green Manure. — Dmtsche LandwiftsckaftUche 

Year 3CUXI, No. 32, pp. 390-391, Berlin, April 21, 1915. 

*the “d^ces and appliances hitherto attached to ploughs, such as 
cbultes and mflers placed before the plough share have, for 
the most part, been unsuccessful in dealing with tall plants such as lupins 
and the Hke. Herr Walter Bobnstedt has new’ invented and patented in 
Cksimaiiy under No. 263 622, an attachment w’hich ensures the complete 
in of the tallest plants! 

' of a device a. (figs, i and 2) open in fronts and fast- 

eaed te ixmt M the plough share b. It is affixed to bar c attached hori- 
and at tight angles to the beam of the plough by a clamp which 
aJfcws of its bdng shifted along the beam and also of bmng adjusted at 
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different heights from the ground. The land side of the U is jGLsed to the 
bar, the work side can be shifted by means of a clamp e so as to correspond 



Attachment for ploughing in green manure. 


to the width of the furrow. The sides of the device act as dividers and 
the horizontal rod a presses the plants down and keeps them so until they 
are turned over and completely buried by the slice thrown up by the plough, 

634 - An Apparatus for Fumigating Seed. — Sasscer, n. R., (Chief inspector, Federal 
Horticultural Board) and Hawkens, I<on A. (Plant Physiologist, Plant Physiological 
and Fermentation Investigations), in Bulletin of the U, S. Department of AgrictilHtte, 
N®, 186, pp. 1-6. Washington, February 27, 1915. 

The ordinary methods of destroying insects in stored seeds such as 
subjecting them to dry or moist heat, carbon disulphide, and hydrocyanic 
acid in the presence of air have been found unsatisfactory for destroying 
insects in imported seeds. 

It occurred to the writers to create a partial vacuum in the container 
in which the seeds had been placed and to fill the chamber with some ga¬ 
seous insecticide, in the belief that a larger amount of gas might thus be 
forced into the crevices of the seeds and into the insect galleries than would 
be possible under normal atmospheric pressure. This method vras success¬ 
fully used with a number of different kinds of seeds and insects and the 
fumigation chamber described bdow was devised. 

The fumigation chamber is of iron tubing 36 inches long by 12 inches 
in diameter. One of its ends is permanently closed writh a heavy iron 
cap, (a). The other end is fitted with a flange and can be closed with a 
brass plate (6), which is held in place by clamps. A wide rubber gasket 
is placed between the flange and the plate., The chamber is designed to 
lie with its longest in a horizontal position. On its upper side 
openings are made. The one near the capped end is fitted wilh a CQ^ 
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(c), to which the suction hose of a vacuum pump can be attached, A va¬ 
cuum gauge registering the pressure in inches of mercury is placed in the 
centre opening (d), and, in the third opening, atubulature through which 
the tube of a dropping funnel passes nearly to the bottom of the chamber. 
An air pump, driven by a motor and capable of reducing the air pressure to 
about 0.05 of a millimetre of mercury, is used. 

The seeds, contained in a cloth bag or open vessel, are placed in the 
chamber and the requisite amount of sodium or potassium cyanide in a small 
beaker (/) so arranged that the neck of the dropping funnel extends down 
into it. Then the cover is clamped on and the chamber exhausted to some 
fraction of an inch of mercury. The suction is then cut off and the required 
quantity of dilute acid previoush’ placed in the bulb of the funnel is allow- 



Apparatus fur fazaigaiing seed. 


ed to fio w sio'vvl3’’ upon the c^'^anide. The hydrocyanic acid gas is thus pre¬ 
pared in the chamber and not a trace can escape. After the seeds have been 
exposed to the gas a sufficient time the stopcock of the funnel is opened and 
air admitted to the chamber. Air is then drawn through it by means of 
the pump to remove the poisonous gas, which is led out of the building 
fay a pipe, before the cover is removed and the seeds taken out. In the exper¬ 
iments described here the seeds were carefuJl^r examined at several inter¬ 
vals to see whether all the insects ware IdUed, and the seeds were tested 
as to their viability. 

The summarized results of the experiment are given in a table and 
show that this apparatus is effective provided the exposure of the seed to 
the gas be sufficientiy long, generaliy not less than half an hour, and that the 
seed is in nowise in jured. 

635 - A Good WM EDglm» — BaENcaAGm, Edoaxdo, in Socuad degli agHmUori itOr 

Year XX, N* 6, pp, 179-186. Borne, March 31, 1915. 

Th^ serious drawbacks which prevent wind engines from hehxg more 
generaliy adopted, notwithstanding the advantage of using a power which 
does not cost anything, are the following: 
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1. Wind engines do not act with light winds. 

2. With high winds they either do not act or the^^ become d^naaged^ 

3. They do not utilize fully the variable power of the wind. 

4. They require considerable attention, 

5. They are liable to be damaged b3" sudden gusts of wind and this 
in spite of the greatest care, thus causing expense for repairs and loss 
of time. 

6. They must be stopped during the night, as a measure of precaution. 

7. They must be frequentl3^ lubricated. 

8. They are noisy. 

In the Italian wind engine Esperia" invented .by Verne3^ all 
these difficulties have been completel3" overcome in the following manner: 

The power of the wind wheel the hub of which is shown in Q (see fig.) 



is not transmitted b3^ means of spur-gearing but by two friction disks C 
and M. The rim of the smaller one is covered with leather which lasts some 
years and can easily be changed when necessar3^ The disks are pressed 
against each other by the coiled spring m. The absence of gears renders the 
working of the engine noiseless, and allows the disk C to skid over the 
other one when a sudden gust strikes the wheel. Thus no excessive and 
sudden strain can damage any part of the mechanism, in which friction 
is practically eliminated by means of ball bearings. 

The automatic change in the ratio of transmission is the most iuterestr 
ing feature of the Esperia It solves the problem of proportioning the 
work of the pump to the power of the wind, thus utilising both light and 
high winds. While with the common wind engines strong winds perfotfiaj 
but little more than twice the work done by the lightest effective 
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with the Esperia the masimtuii amotmt of work is ten times greater than the 
tnininium, thanks to the automatic change of ratio. 

When the wind is light the small disk C works near the outside edge 
of the disk M, where it is kept by the levers and the spring With 
an increase in the velocity of the wind, its pressure on the wind wheel 
increases also and it forces the latter together with the disk C to shift back¬ 
wards, causing the disk M to revolve more rapidly and drive the pump 
faster, at the same time the greater compression of the spring increa¬ 
ses the friction and the grip between the disks. * In this manner the pump 
attains its full potentiality with a certain wind velocity, while the usual 
wind-driven pumps are worked much below their capacity in order to 
guard against the disastrous increases of velocity due to sudden gusts 
of wind. 

If the wind continues to increase in violence the wind wheel assumes an 
oblique position, the pressure diminishes, and the disk C approaches its 
former position and limits the speed of the pump. 

The sails or blades of the Esperia” besides possessing all the improve¬ 
ments suggested by the most recent experiments in aerodynamics, are 
curved at their outer extremity so as to offer greater concavity to the 
wind. They are comparatively few in number, but set wide apart and 
reach to the centre of the wheel. 

For regulating the speed of the wind wheel in the Esperia” no brake 
is required, as the skidding of the disks in squally weather affords effective 
safety, so that a double tail vane or rudder can be adopted, which obliges 
the wheel to face fully all but excessively high winds. 

The bearings are fitted with automatic lubricators so constructed 
that they do not lose a drop of oil and do not require to be refilled oftener 
than twice a year. 

The friction disks and automatic speed regulator are efficiently pro¬ 
tected by a solid galvanised iron cap. 

636 - Exhibition Trial of Potato Planters. — The implement md Machinery RevieWf 
VoL 40, Nos. 480 and 481, pp. 1514-1515 aad 73-74. 1 /Ondon, April i, and Hay i, 1915. 

An exhibition trial of potato planters was conducted on Mar(i 25 of 
this year by the Highland and Agricultural Society of Scotland. Five 
pianters and one dibbler took part in the trial Ko prizes were offered, but 
m offidal report was pubfMied, a summary of which is given below. 

T 3 ie Biadhines had to work on sloping drills 250 yards in length, the 
AiuHa tested on 24 drills wdth ordinary 1% inch round seed 

wiiM tite mMimes did the same work on 12 driHs. 

The machines were the following: 

I. The ” Eichmond two row potato planter built by Messrs. Wallace 
of Glasgow. In this machine an endless chain of cups raises the potatoes out 
of a helper and drops them into a tube which delivers them into the drill 
at any ikdhed distance apart between 8 and 18 inches; the shafts are 
tiiat the horse can walk either on the top or in the bottom 
tife drill m With this madiine, which costs £ 15 15s, from 

^ to 8 aeies a day can be planted. 
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2. The Richmondone-row potato planter by the same makers 
as No. I, and on the same principle, but fitted with an artificial manure 
distributing attachment. This machine costs £15. 

3. A double row planter constructed by Messrs. J. Bisset and Sons, 
Ltd. of Blairgowrie. The seeds are lifted from the hoppers by cups attach¬ 
ed to revolving chains and dropped at ii, 13 or 15 inches intervals 
This machine costs £ 15 and can plant 7 to 8 acres a day. 

4. The '' Eureka'* No. 8, built by the Eureka Mower Co. of Utica 
N. Y. It is a one-row machine with fertilizer attachment and is priced 
at £12 125 . A plough under the axle opens the drill, while disks ensure 
proper covering on hih sides’ and uneven ground. The depth of planting 
can also be regulated. 

3. A double row potato planter, price £16, entered by A. Hunter 
of Maybole, Perthshire. In this machine the potatoes are carried from 
the hopper by two rotary disks having movable tongues, vrhich, being 
operated by weights and stationary cams, release the potatoes at the top 
of two shoots down which they fall, the impetus of the falling potatoes 
being taken up by swinging flaps controlled by weights. These flaps also 
regulate the discharge. 

6. A dibbler showm by Mr. H. Davies of Southport, Lancashire; 
this holes two drills at a time by means of tw’o spades at the sides of the 
machine w’hich are kept in a vertical position by parallel rocking bars 
driven by side tappets. These latter engage roller bolts set alternately 
in the driving wheel in the centre. The holes are made 10 to 18 in. apart 
and of any required depth, and the machine covers up the seed when 
planted. It costs £15. 

The '‘Report by Official Observers" on the above machines is as follows: 

The work of No. i. the " Richmond", was on the whole very satisfact¬ 
ory, even with long-shaped and cut seed it was beyond the expectations 
of the official observers and the arrangement by which the shafts are mov¬ 
able was considered to be a decided advantage. 

The work of No. 2, the single row "Richmond" appeared as near per¬ 
fection as is possible by mechanical means. 

Machine No. 3. worked fairly well but the distribution of the seed was 
rather faulty in places. 

Machine No. 4. the " Eureka " seemed to distribute the seed regularly; 
the general design of the machine is ingenious but doubt was entertained as 
to its strength and stability for ordinary farm w^ork. 

Machine No. 5, was considered to be stiU in the eryiperimental stage. 
It possesses many good features and the principle on vhich it is constructed 
appears to be good, but in the meantime its work left much to be desired. 

The dibbler No. 6. which makes holes in which the seed is placed by- 
hand, did not work very satisfactorily, the condition of the soil also was 
not favourable. 

The Committee were unanimously of opinion that the work done by 
machines i and 2, especially the latter, was the best. They further 
der that it is desirable to have the machines adjustable to yandng widths 
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of drills, and that in no case was the work done with cut Seed so satisfactory 
as that with whole potatoes. . . 


637 - Review of Patents. 

Tillage Machines. 

69 017, Anchor chariot for machine ploughs on'the one engine system. 
160 148. Cultivator. 

28r 919. Apparatus for loosening the soil behind the hoes of hoeing ma¬ 
chines. ‘ , . 

2 820 018. Device for lifting and lowering a supporting wheel borne by a 
vertical shaft on ploughs, 

282 120. Protecting device for the ratk and pinion used for regulating 
the height of the frame of motor ploughs. 

282 142. Hoeing machine, 

282 174. Bearing of supporting wheel for motor ploughs with adjustable 
frame and steering disk in separate bearing. 

146 586. Two share auto {dough. 

146 837. Ploughing or excavating machine driven by combined mechanical 
and animal power. 

146 838. Motor trench digger. ' * 

United Kingdom 27051. Beam for spring teeth in cultivators, 

2807S. Harrow. 

28 081. Ridging plough. 

28 782 — 28 783. Spade and like handles. 

United States 1129 869. Scraper for furrow openers. 

1129 926 — 1129 971 — 1130 524 — 1130 714. Ploughs. 

1130655. Subsoil plough or cultivator, 

1130 364- Implement holder for tilling machines, 

I 131 566. Harrow. 

1130 8S7 — 1130 924 — 1131 no — 1 131 ‘303 — 1131 957 — I 132 842 — 
I 957 — I 132 843 — I 133 140. Cultivators. 

1130 963. Orchard furrower. 

1 131 238. Reversible oisk harrow. 

1 131 245. Garden plough. 

1131 4S0. Double row cultivator.. 

1133 654. I*and roller. 

1131 907. Stalk cutter. 

1132 543 - — ? 132 656 —T1133 553. Cotton choppers. 

1132 363. Harrow attachment for ploughs. 

. 1132 S32. Lister. 

1133 211. Plough share, 

1133 221. Cultivator tooth. 

1133558. Setting device for sulky ploughs. 

133958. Tilling machine. 


Austria 

Canada 

Germany 


Italy 


Getmaay ’ 
United States 


Austria 

Cenuttny 


Manure dislrihutors^ 

282 175. Artificial manure spreader. 

1132 053. FcartiHzer spreader. 

Drills and sowing machines. 

69 OCX, Brin with press rollets. 

281 880. Fastening for shoe levers in drills. 

BBx. Potato planter with furrow-openers, press roriers, etc. 
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281 903. Drill in which, the quantity of seed sown is regulated by cha n ge 

ing the speed of the feeding shaft, 

282 040. Drill with one feeding wheel for all kinds of seeds. 

282 259. Dibbling attachment for drills. 

282 361, Potato planter. 

United States. i 129 962. Seed sower. 

I 131 013. Planter. 

I 131 014. Elevating mechanism for com planters. 

I 131 245. Cotton planter. 

I 132 401. Combined planter and fertilizer. 

I 133 351. Seed-drill. 

I 133 49S. Two-row planter. 

Reaperst tnowers and other harvesting mackmes. 

Canada. 160 252. Binder twine cutter. 

Germany 282 042. Fore-carriage for mowers. 

282 38S, Conveyors for binders consisting of blind-like metal strips mounted 
on an endless chain, 

2S2 468. Mower with endless cutting ribbon. 

Switzerland 69 121. Pedal brake for mowers and the like. 

United Kingdom 29 541. Harv^esting, threshing, dressing, bagging and straw binding 

machine. 

United States i 130 3 30 — 1133219. Guard finger for mowers and reapers. 

I 130 737 — 1130 799 — I 131 171. Shocking machines. 

I 130 757. Attachment to binders. 

I 131 023 — I 131 586. Com harvesters. 

113.1 800, Com picking and husking machiue. 

1131 804. Cotton picker. 

1132102» Cotton harvester. ^ . 

1133 857. Shocking accessory for harvesting machines. 

1133 085. Mowing machine. 

1133 422. Harvester, 

1 J33 73d — 1133 817. Com husking machines 
Machines for lifting root crops, 

Denmark 20 002. Elevating appliance for root lifting machines. 

30 Q47, Machine |or lifting and topping turnips and kohbrabi, 

Germany 2S2 041 — 282 043. Potato lifters. 

282 113. Revolving truncated conical screen drum for potato lifters. 
United Kingdom 39 737. Potato digger and grader. 

United States 1 12.9 939 — ^ X 33 90S. Potato diggers. 

1131 463, Potato gatherer, 
r 132 149. Beet harvester. 

Threshing and winnowing machines, 

Germany 2S2 020. Threshing machine with awn-removing apparatus. 

United States 1132 731. Self feeder for threshing machines. 

1133 970. Beater for threshers. 

Machines and implements for the preparation and storage of grain^ fodder^ etc, 
Austria 69 019, Machine for binding straw, ^ 

Canada 160 153. Grain bagger. 

Italy 145 626. Apparatus for the hydraulic selection of seed. 
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69 123. Device for the drying of grass and the like. 

27 842. Apparatus for drying tea, coffee, grain, etc. 

2S 136. Apparatus for cleaning and separating seeds, grain, meal etc. 

28 375. Feeding mechanism for chaff cutters. ' 

28 438. Apparatus for cracking shells of cohune nuts, etc. 

29 084. Machine for pulping coffee. 

29 659. Hay loaders. 

129 992. Self-feeder for ensilage cutters. 

130 006 — I 130 780 — 1132 131. Baling presses. 

130 958. Concrete silo. 

I 132 083. Hay-baler. 

1133 048. Baling machine. 

Dairying machines and implements. 

20 020. Cream separator. 

20 040. Milking machine, 

282 045. Milk heater and cooler with outside heating and single agitator 
for heater and recuperation of heat. 

2S2 046 — 282 258. Butter moulders. 

I 132 639. Milking machine. 


Other agricuUitral machines and implements. 


159 953. 

160 123. 
160 151. 
160 246. 

19 950. 

20 016. 

474 

282 044. 
282 143. 
228 208. 

2S2 289. 

282 390, 
282 429. 

282 430. 

282 447. 

145 340. 

145 5<Si. 
145 604. 
146031. 

68933. 

69 124. 

27503* 

27897. 

37 994 . 
2S 275. 


Incubator. 

Cheese b02t. 

Collapsible ba^et. 

Vegetable purer. 

Device for rapidly freeing animals in stables,. 

File for horses’ teeth. 

Process and apparatus for empl03nng liquid insecticides at any 
desired temperature without the use of boilers. 

Machine for picking and cleaning hops. 

Clean cutting fruit tree shears. 

Key Cottar for fastening the bolts of Cleats on the tires of agri* 
cultural 

Apparatus for separating round and flat bodies by means of in^ 
< 3 ined conveyor belts, 

lYee felling apparatus with vertical stand and movable arm. 
V-^haped deats for the driving wheels of agricultural machines, 
especially of motor ploughs. 

Fastening for deats, sections of tires, etc., on the wheels of 
motor vehides, espedatly of agricultural machines. 
Apparatus for breeding silkworms. 

Apparatus for steaming wine casks and the like. 

Piston pump for deep wells. 

Universal grape crusher with suction apparatus. 

Wooden crate for the transport of grapes by rail and other¬ 
wise. 

Apparatus for catching field mice and moles. 

Sectrical incubator. 

Collapsible poultry coops. 

Poultry house, 

Clrambers for expresang Uquicis, oils, juices, etc. 

Apparatus for distributiag powders on crops. 
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28 553. Feeding appliance for poultry. 

28 938. :\IacMne for cleaning and masticating rubber. 

28 993. Machine for cutting food for poultry, dogs, etc. 

39 764. Improvement in gearing of traction engines. 

30 022. [Machine for removing pericarp from fruit, palnmuts, seeds, etc. 
United States 1113 758 — 1130117 — 1133139. Traction engines. 

1129 997. Draught equalizer. 

1130 018 — 1130 285 — 1131 394 — 1132 363. Tractors 

1130 311. Hitching device for traction engines. 

1131 288. Steering mechanism for traction machines. 

1131 414. Automatic feeder for mills, crushers, shredders and the like. 

2133 039 ‘ Grasshopper-destroyer. 

1133 589. >Iachine for holding sickle-bars while being sharpened. 

1 133 595 * Windmill. 

AGRICUI.TURAI. INDUSTRIES. 

638 - The Influence of the Clarifleationof Wines on their Chemical Composition.— 

Marca, Ferdinando, in Le staziom SperimerUaH Aqrarie lialiane, Vol. XI/VHI, 
Part 3, pp. 185-232. Modena, 1915. 

Experiments were carried out with nine types of Italian wines of diffe¬ 
rent qualities and chemical composition, and comparisons were made between 
them with the various clarifying agents, such as: fish glue, gelatine, milk 
and its derivatives, white of egg, blood, aluminous earth and charcoal. ‘The 
official methods of analysis were adopted and the numerical data of the vari¬ 
ations in the contents of extract, tannin ash and nitrogen were tabulated. 

The writer's conclusions are as follows: 

1. Clarifying by means of fish-glue modifies the composition of the 
wine, diminishing the extract and the tannin, but has no influence on the 
organoleptic properties. This maybe considered as the best clarifying 
agent. 

2. Gdatiae diminidies extract, tannin and ash and even the nitrogenous 
matter to a slight extent. The organoleptic characters are also slightly 
changed. 

3. Milk produces an increase in extract and ash, a decrease in tannin 
and colotiring matter and a slight increase in nitrogenous matter. The or¬ 
ganoleptic characters are markedly altered. Mlk serum is a very poor clarify¬ 
ing agent, whilst casein gives fairly good results wffien well prepared and espe¬ 
cially when well preserved. 

4. Egg-albumen does not noticeably alter the chemical composition 
and has no effect on the organoleptic characters of the wine. It is certainly 
one of the best clarifiers. 

5. Blood is a good darifying agent, but changes slightly the aroma, 
flavour and colour of the wine. It appreciably diminishes the tannin and 
to a slight extent the extract, ash and nitrogen. 

6. Aluminous earth decreases the extract, but not the tannin dr Hfe 
intensity of colour; it also produces a notable reduction in the 

of acid. Kaolin has less influence than Spanish earths 
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7. Charcoal diminishes the extract and especially the acidit}’'; the 
tannin is also slightly diminished, whilst the ash and nitrogenous substances 
are almost unchanged. Owing to decolorisation effects there is no true re¬ 
lation between the reduction of colour and the quantity of material employed. 


639 - Detennination of Saccharose in Frosted Sugar-Beets. — saillard, emile, in 
Compies Reiidns hebdomadaires des Seances de l'‘Academic dcs Sciences, \ol. 15, No. 12, 
pp. 360-363. Paris, March 22, 1915^ 

The w’riter analysed samples of sugar-beets which had been submitted 
to a shaq3 frost (of — 10° C, = 18® F) and had then thawed; they smelt of 
alcohol and many of them gave off gas and a gummy liquid. 

The juice of these beets was 10 times as acid as that from normal beets, 
and this acidity increased on storing, whilst the viscosity of the juice dimi¬ 
nished as if the gummy substance had undergone partial hydrolysis by means 
of the acid. Analysis show^ed that: 1) While at the time of lifting the roots 
contained 15 to 16 per cent of sugar, after freezing they show-ed i to 5.1 per 
cent of reducing sugar before inversion, 5.26 to 12.82 per cent of saccharose 
estimated chemically and 4.96 to 12,32 per cent by the optical method; 
this shows that on thawing a large part of the original sugar had disappeared 
by viscous feimeutation. 2) Affected sugar-beets showing the most reducing 
sugar also contain the least ^charose, 3) The chemical method of determin¬ 
ing saccharose gave hi^er restffts than, the Ceerobt optical method, whilst 
inthecaseof normal healthy beets the two methods give the same numbers. 
The writer therefore investigated the value of the method of inversion by 
diastase at 30 to C., as used by OGmvm to determine the sugar in molas¬ 
ses. 

With sound beets the diastatic method gives results equal to those of 
the method of hydrochloric add inversion at 69® C.i and also those of the 
chemical and optical methods. With thawed beets hydrochloric inversion 
gives a higher percentage of saccharose than the diastatic inversion, and a 
hi^er result by the chemical than by the optical method; diastatic inversion 
on the contrary, gives equal results by the two methods. Diastatic inversion, 
therefore gives the most exact determination of the saccharose in the juice, 

It is therefore concluded that sugar-beefe after freezing contain some 
body Of bodies hydrolysable by hydroddoric add and unaffected by sucrase 
and consequently different from saccharose- These reducing sugars, derived 
from polyoses other than saccharose, are fermentable. 

The experiment was made with juice extracted in the cold, freed from 
pulp, and acidified with sulphuric add. After prolonged fermentation the 
healthy juice gave a yield of alcohol equivalent to the sugar destroyed. In 
the same way, the juice of frozen beets daowed the same amount of reducing 
sugar before and after diastatic xnveision, but a greater quantity after hydro- 
^oric add inverdion; further, the 3?ield of alcohol exceeded that correspond¬ 
ing to the sacdbarose and redndng sugars originally in the sap. Also, the 
experment shows that the hydrolysable substances other than saccharose 
contained in frozen beets can be transformed into redudng sugars, not only 
by hydrochloric add at 690 C„ but also by the same add in the cold and by 
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acetic and tartaric acid at 30° C. It must be concluded that the alcohol 
produced by the fermentation of frozen beets is partly derived from hydrolys- 
able substances other than saccharose, which are not changed by invertase, 
but which are susceptible of dow transformation into fermentable reducing 
sugars under the influence of the acids contained in the juice at a temperature 
of 28 to 300 C. Thus, after certain changes, frozen sugar-beets are more suit¬ 
able for distilling than for sugar extraction. 

640 - Com (Maize) Products Industries in the United States. —- berforb, e. t. (President 
of the Corn Products Refining Company): Communication read before the sotli Congress 
of the American Chemical Society, New Orleans, March 31-April 3, 1915, in The Journal 
of Industrial and Engineering Chemistry, Vol. 7. No. 4, pp. 275-276. Easton, Pa , April 

1915- 

The following figures show the great development of maize products in¬ 
dustries in the Unites States. 

Maize crop , , 

Products 

Com Syrup 

Starch . . . 

Com Sugar . 

Gluten feed . 

Oil. 

Feeding Cakes 


50 000 000 bushels 

MUbon lb. 

. . 800 

. . 600 

. . 230 

• . 625 

• • 75 

. . 90 


In addition there are several sub-products viz : maize bran; solid residues 
from the maceration water containing nitrogenous substances, sugars and 
other carbohydrates, organic phosphorus compounds and salts of magnesium 
and potassium; glycerine and fatty adds; soaps; dextrine and gums. There 
is also a tendency to produce numerous food products formerly used for in¬ 
dustrial purposes, notably glucose, now considered an ideal food; also gluten, 
formerly used as food for live stock. 

The progress in the mode of preparation enables the maize products to 
compete with those of wheat, potato, sago, rice, etc., the products of which are 
limited to starch, and liquid and solid glucose. 

" -641 - The Cotton Seed Oil Industry in the United States. ~ wesson, d. (ivianagcr of the 
Technical Department, Southern Cotton Oil Company); Commxmication read before the 
5ath Congress of the American Chemical Society New Orleans, March 31-April 3,1915, in 
The Journal of Industrial and Engineering Chemistry, Vol. 7, No. 4, pp, 276-277- Eastop, 
Pa., April 1915, 

The cotton seed oil industry, which began in the United States about 
the middle of the 19^ century, had only consumed 4 per cent of the entire 
seed crop in 1872, whilst in 1913 out of a production of 6 305 000 ton? of 
cotton seed, 4 762 800 (or 75.6 per cent) w^ere crushed for the extraction 
of oil. At an average price of $ 25.35 per ton, the total value of seed was 
$ 120 840 000, whilst the value of the products (oil, cakes, and meal used 
as forage) was $ 156 000 000. 
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Tke progress of tHs industry from a chemical standpoint has enabled 
the preparation of almost all the oil as a food product and, at the same time, 
useful by-products (cakes, cotton seed, meal, and hulls for forage) are ob¬ 
tained. Further, the process of the hydrogenation of oils makes possible 
the production of solid fats suitable for food. 

In addition to the industrial advantages, the cotton seeds benefit North 
American Agriculture to the extent of $ 125 000 000 per annum, equivalent 
to an increased profit of $ xo to $ 12 per bale of cotton (i). 

672 - Chemically Pure Ruhljer: 1. Preparation and Chemical Properties. — heim, f., 
and !!Marqxjis, R., in Mimstire des Colonies^ Bulletin de VOffice Colonialt Year 8, No. 86- 
pp. 101-108, Melun, February 1915. 

It is of practical interest to obtain a chemically pure rubber to serve as 
a standard for the comparative technological study of different rubbers* 
The writers have produced pure rubber from wild Para rubber from the 
Amazons coagulated by smoke, and from plantation Para rubber from Indo- 
China coagulated by acetic add. They have not yet determined whether 
pure rubbers of different botanical origin have identical properties. 

The method of preparation is as follows: maceration followed by 
washing in cold water in a tube covered with black paper; washing with 
acetone; evaporation of the acetone on filter paper; dissolving in ether or 
benzol; filtration through a Buchner porcelain filter; precipitation with 
alcohol or acetone; digestion with alcohol (to eliminate traces of benzol); 
drying over sulphuric add in the dark. 

Prepared thus, caoutchouc from unsmoked, rubber is perfectly white, 
whilst that from rubber coagulated by smoke is slightly ydlow; the two 
are, however, of equal chemical purity, for the coloration is due to small 
quantities of impurities too small to be measured. The pure caoutchouc 
was free from resin and proteins, and elementary analysis showed a consti¬ 
tution corresponding to the formula of a polymer of isoprene (C5 Hg)n. 
It bdsaves towards solvents like impure caoutchouc, except that its solutions 
are less viscous. Its chemical properties are also similar to these of im¬ 
pure rubber, except that some of them are more pronounced; thus it oxi¬ 
dises more readily in the air, espedally when dissolved in chloroform. 

643 - AMllty of Bac/Z/ns coii to Survive Pasteurisation. { 2 } ~ ayers, S. h., and 
JCWSESCM, W. T., Jr., ia JoutneU of A^^ricuUufai Reseitrch, Vbl III, No. 5, 40i‘'4io. 

Feijniaiy 1915. 

The presence of Ba^Ulus coli in pasteurised milk is generally interpreted 
as an indication of insuffident heating or of fresh contamination owing 
to carelessness after pasteurisation. This interpretation is based on the 
tow thermal d^th point of the bacillus. Several workers have studied 
cultures during recent years and have stated that this organism was easily 
dtestioyed at temperatures bdow 60® C. Sometimes, however, it has happen- 
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ed that much higher temperatures (e, g, 30 minutes at 700-72°) were necess¬ 
ary to destroy the organism. With a view to determining with more 
exactness the fatal temperature for B. coli and its relation to the tempera¬ 
tures of pasteurisation, the writers carried out the following researches. 

The fatal temperature for 174 cultures of B, coli isolated from the 
faeces, milk and cream of cows, from human faeces, flies and cheese, showed 
considerable variations w-hen the cultures w> ere heated in milk for 30 minutes 
under conditions identical with those of pasteurisation. At 60° C., the 
lowest temperature of pasteurisation, 95 cultures or 54,6 per cent survived; 
at 62.8° C., the ordinary temperature of pasteurisation, only 12 or 6.9 per 
cent survived. One culture was not destroyed at 65.6^ C., on first heating, 
but succumbed when reheated several times. There is a marked diSerence 
in eficect of heating to 60° C., and to 62.8° C., 87.3 per cent of the cultures 
which survived at 60° C. being destroyed at 62.8° C. There were considerable 
variations in the fatal temperature of the bacilli w^hich survived at 62.8® C.; 
on re-heating to the same temperature the twelve cultures w’hich survived, 
several succumbed, and with each re-heating different results w^ere obtained. 
It appears that a temperature of 62.8° C. maintained during 30 minutes is 
the critical temperature for B. coli. It w“as found that in all the 174 
cultures studied, the thermal death point for the majority of the individual 
bacilli was low’, but the cultures were able to survive pasteurisation ow’ing 
to the resistance of a small number of individuals. 

The use of B, coli as a test of the efficacy of pasteurisation is com¬ 
plicated by the ability of certain strains to survive heating to 62.8® for 30 
minutes and to develop rapidly when the pasteurised milk is maintained 
under ordinary conditions of temperature. The presence of a large number 
of B. coli immediately after heating may indicate defective treatment 
of the milk. If the milk is pasteurised for 30 minutes at 65.6® or more, it 
may be assumed on the strength of th^e experiments that none of the bacilli 
w^ill survive. Under these conditions the B. coli test may be used to control 
the efficiency of pasteurisation. It is possible, however, that the study of 
a greater number of cultures w^ould reveal the presence of strains of B, coli 
capable of. surviving this or even higher temperatures. 

, 644 “ Hot-Water Heating in the Manufaetnre of Cheese. — fascetti, g., in vnaiia 

^ AgncoZft, Year 52, No. 3, pp. 117-118. Piacenza, March 13, 1915. 

, Amongst the most important innovations introduced into small cheese 
factories, is the substitution of steam heating in place of direct heating; 
but certain practical difficulties in this connection have necessitated the 
application of the drculation of superheated water. Already this principle 
is in use in certain cheese factories in Emilia (Italy), to the satisfaction 
of technical experts. 

The apparatus consists of a small boiler adapted for wood or coal, and 
a jacketed heater for the cheese. The two are connected by means of a 
system of pipes provided with steam drums for regulating the pressttre| 
which determines the circulation of the superheated water. When jbifcje lift¬ 
ed water has attained the temperature of 105° C. it pass^ into the 
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of the cheese heater, and rettirns to the pipes at a lower temperature. A 
system of taps is arranged so as to interrupt the circulation as soon as the 
working of the cheese is completed. 

Several months^ experience has showm that the necessary expenses are 
reduced to or bd per lOO gallons of milk dealt with, and that the process 
can be accelerated when desired; heating by direct fire involves an expen¬ 
diture of Is to 2s per loo gallons of milk. 

The hot-w^ater installation does not require a special bu i ldi n g; it can be 
put up in any cheese dairy and carried easily from one dairy to another. 

645 - The Use of Bacillus bulgaricus in Starters for Making Swiss or Emmental 
Cheese. — Doane, C, F., and Eldrtdge, E. E , Bulletin of the U. S. Department of Agri- 
culture, So. 148, Coniribuficn rrom the Bureau of Animal IndusUy. Washington, D. C., 
March 22, 1915. 

Some difi&culty has been experienced in the manufacture of Emmental 
cheese in the United States, more especially during the winter months, owing 
to the development in the cheeses of undesirable gas-producing organisms 
which prevent uniformity m the formation of the eyes. In order to check 
the growth of such imdesirable organisms, experimental cheeses were made 
in various parts of the United States, using cultures of Bacillus hulgaricus 
as a staner and maintaining a high temperature during scalding and press¬ 
ing. Undei these conditions, the bulgmicm suppressed the action of the gas- 
forming organisms and normal cheeses were obtained. 

IMany cultures of bulganctis were tried and their ability to suppress un¬ 
desirable fermentations was found to vary widely with different strains. 
Several were able to prevent gas formation when the starter was less than 
2 per cent of the total milk used, others did not prove efficient with less 
than 4 per cent. Ordinary lactic acid cultures were also tried, but proved 
quite inefficient in preventing gas formation. 

The application of the use of btdgaricus as a starter was also.tested in a 
dieese factory under commercial conditions. Good cheese was made at a 
season when it was not possible to make marketable Swiss cheese in 
ordinary practice. Evidence was also obtained to show that, with the 
use of buigaricHs cultures, Emmental can be made from milk twelve hours 
old, so that it becomes possible to make the cheeses onty once a day 
instead of twice as has hitherto been necessary. 

4|6 * Keseamhes into the Purifieation of Waste Water from Dairies, — WJ'EIGMANN 

ajMi h.t ia Mikhmiriscfmftliches ZerdraMali, Year 44, Fart 4, pp. 49-60; Part 5, 

pp. 65-73. Haiiom, February 15 and Marcb i, 1915. 

The following conclusions are drawn from researches on the practica¬ 
bility of the various methods of purifying waste water most commonly 
used in dairies. 

The purification of w^aste water from dairies with the assistance of 
biological action on filter-beds may be called quite a good method as far 
as the removal of substances liable to putrefaction is concerned, for by this 
means about per cent of the albuininous substance and some 85 per 
cent of the ea^y oxidised matters are removed. It is, however, not b3" any 
means complete, for the waste water still has a strong smell of putre- 
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faction and requires subsequent aeration. If this is impossible, hou'ever, the 
water can be sufficiently cleansed to satisfy all requirements by spraying 
it into the air after it leaves the filter-beds and then allowing it to pass 
through a sand filter. Purifying by irrigation can naturally not equal this 
method in completeness. 

2. Clarifying with lime-w'ater is insufficient and such a preliminar}* 
purifying in no wise increases the efficacy of biological action. 

3. Equally insufficient is the purification of waste water by means of 
colloidal clay and lime-water, and a preliminary treatment with these 
substances is useless. These methods are scarcely as good as the lime-purify¬ 
ing process and have the disadvantage of not leaving the winter clear. 
Colloidal clay must therefore be omitted from the substances that can be 
used for the purification or clarification of waste w^ater. 

4. A considerable clarifying efiect must, how^ever, be attributed to 
ferric sulphate, and its use should be especially efficacious in the case of 
waste dairy water, for this contains its albuminous matter in a colloidal con¬ 
dition. In the writers’ experiments, 65 per cent of the total albumen 
w^as decomposed. Used in the preliminary treatment, ferric sulphate in¬ 
creases very considerably the biological purification. The use of this com¬ 
pound is therefore to be recommended wrhere bacterial action alone proves 
to be insufficient. 

The agricultural value of the sludge is ceitainly questionable. 

647 *■ Modifications in the Blood of Cattle Bue to the Method of Slaughter. — SQUAnmNi, 

Giuuo, in Jl Moderno Zootatro, Yeax 4, No. 2, pp. 51-56. Bologna, February 28, 1915. 

The writer has attempted to ascertain experimentally the effect which 
the different methods of slaughter have upon the alteration of the blood 
of cattle. The animals were slaughtered by shooting with a Stahel pistol, 
by a blow from a club on the fordiead, by severing the veins of the neck and 
by cutting the medulla oblongata between the atlas vertebra and the skull. 
The observations were directed to : i) the time elapsing between the death¬ 
blow and the taking of the blood ; 2) the time taken by the blood to coagu¬ 
late; 3) the amount of blood serum produced after 24 hours^ coagulation; 
4) the surrounding temperature. The observations w;ere made in summer 
and winter. 

They showed that shooting accelerates the coagulation of the blood 
to such a degree that it becomes almost instantaneous ; the rapidity was 
the greater the less the time elapsing betw^een shooting and the bleeding. 
If the time between death and bleeding was very considerable (3 or 4 mi¬ 
nutes), coagulation was delayed. The writer concludes that in this case 
the general law of a retardation (n^ative phase) following an acceleration 
comes into play. The amount of fibrin in the blood was unchanged, but 
the fibrin appeared to be not quite normally constituted. 

The other methods of slaughter had no abnormal effect upon the coa¬ 
gulation of the blood. The writer has so far been unable to account fqc 
the remarkable effect of shooting the animals with a pistol, a^nd intends to 
make further experiments in this direction. 
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DISEASES NOT DUE TO PARASITES OR 
OF UNENO\\>N ORIGIN. 

64S - Iterate Caused by Hail to Wheat, Barley, Oats aM Bye. — scs-wder, r., 
in Fukhng's Landuirtschufthche ZettuHg, Yeer '63, Part 21-52, pp. 657-703, 12 figs. 
Stuttgart, IJ14. 

A series of observations and experiments on the nature of the damage to 
cereals caused by hail has been carried out by the section of Plant Pathology 
of the Agricultural Institute of Bromberg. In these experiments damage 
similar to that caused by hail was produced by means of a special apparatus 
during the different stages of growth of the plants. The changes produced 
were examined microscopically and compared with those of similar appear¬ 
ance produced by parasites and frost. It was found that the causes of 
damage could be distinguished by the fact that frost attacked all the 
plants of a field indiscriminately, whilst the damage due to insects was 
localised and often showed traces of the insect bites and powdery debris; 
hail damage occurs uniformly throughout the field, or in lines or in a corner 
of the field only. 

The writer arranges the types of damage in three groups: according as 
the hail comes before the appearance of the inflorescence, before and during 
fiowering or after flowering. Some changes, e. g. the bleaching or kinking 
of the stem, may nevertheless appear in any of the three periods. 

The damage produced before the formation of the inflorescence may 
be either direct* owing to the action of the hailstones in tearing the tissues, 
or indirect* owing to the subsequent attack of insects or fungi. 

Injurious insects appearing in spring, especially certain Diptera and 
Jassm sexmtatus^ cause damage only whilst the tissues are still young and 
tender. Under normal conditions* spring grain sown as early as possible 
and cultivated with care should be sufficiently advanced to escape their 
attacks ; if for any reason growth is slow, it succumbs to the attack. A 
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delay of oiil> 3 to 5 days ma\ be decisive. It has been ascertained that in 
many cases this check was caused hail. 

Bleaching oj the stem (death or whitening of the tissues of all or onl^' 
a part of the culm). — Bleaching of the stems can only be attributed to 
hail when the marks of the hailstones are visible; if these are absent the 
damage should be attributed to frost or straw-Hight (“ take-allSome¬ 
times the stem breaks at the height of a few inches or more from the ground 
owing to attacks of straw-bHght {Ofhiohdus herpotrichm, Leptosphaeria 
herpotrichoides.^to,) followed by wind, to wind alone, to animal pests (larvae 
of Cephus pigmaem,ci Haltica vifiula, of various Diptera, etc.), or to hail 
storms. The damage due to the latter is distinguished from that due to 
other causes by the presence of marks produced by the hail, the direction 
of the bent stems (against the wind), and the variable height at w’-hich the 
stems are broken. 

, Bleaching of ears of rye. — On poorsoils it is not uncommon to find 
normal green stems of rye with empt3^ eats of a more or less pale colour. 
The whitening of the ears may be due to frost, insects or hail. The ears 
whitened by frost remain firmly- attached to the stem, whilst those whiten^ 
ed b}^ insect attack or hail may easily* be pulled off and separated from the 
last leaf-sheath. The whitening caused by' insects {Pediculoides grami- 
num, Cephus pyigmmus, etc.) is alwa^^s limited to late ears. 

The disease may appear also in wheat and oats, but is ver3^ rare in 
barley. Sometimes the inflorescence is more or less folded, a condition which 
may be caused b3’’ parasites (generally Thfips), frost or hail; the damage 
due to the latter is generally recognised by greater and more irregular diffu¬ 
sion in the field. - 

The destruction of the entire inflorescence, as in the bleaching, is 
rather rare; more frequently certain parts are destroyed. Sometimes the 
upper portion is deformed and decayed, and at other times the base or middle 
portion is damaged. In other cases the tip of the inflorescence is blanched, 
twisted, and, of a feathery appearance f' Weissfedrigkeit; similar damage 
may also bo caused by attacks of Cephus, but this is distinguishable from 
damage to haitd mng to the affected ears occurring in groups and forming 
w|dte patches here and there throughout the field, as well as by the presence 
of wounds. Sometimes the apical spiketets are destroyed but the inflores¬ 
cence is not deformed (''Weissspitzigkeit'"); this change is never produced 
by hail, but only by frost or insects. 

Cbanges at the base of the inflorescence caused by hail are very rate^ 
and have never been observed by the writer. It is more difficult to deter* 
mine when the chialages in the middle portion of the ear should be attributed 
to hail or to other Causes, .They may consist of an atrophy of 
flowers, the presence of unfertilised flowers, and the absence of 
spikelets. 
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649 CMuges Produced by Disinfectants in Seeds and Roots in Sandy Soils.— hartley, 

C\RL, in Bulletin of the V. S. Department of Agriculture, No. 169, pp. 35 , i plate. Wash¬ 
ington, February 20, 1915* 

Foi several years the writer has conducted experiments on the appli¬ 
cation of disinfectants to soils sown with different species of Pinus, During 
these experiments observations were made on the action of disinfectants 
on plants of Pinus. divaricata, P. fonderosa, P. resinosa, P, laricio and the 
following vreeds: Emgrostis cilianensis, Echinochha cms^galU, Panicum 
harbipulmnatmn, Chaetochloa viridis, Molhego verticillata, Portulaca oUracea, 
Amaranthiis retroflexits, A, hyhridus, A.gm&cizans, A. blitoideSy Euphorbia 
giyptosparma. The soil of the nurser5’' in which the experiments were carried 
out was a sandy humus resting on a sandy subsoil. 

It was evident that the toxicity of the disinfectants with regard to the 
roots of the plants depends on sev^eral factors: soil moisture; length of the 
roots (depth reached), period of application. 

As a rule, disinfectants act in the soil in the same w-ay as nutritive so¬ 
lutions, but with less intensity. Acid solutions show their greatest toxicity 
immediately after application. The quantities of disinfectant capable of 
causing toxic effects are less in proportion as the soil texture is more coarse 
{that is the more its absorption power is reduced) and the percentage of 
Ume is higher. 

IJorsetails {Equis^ceae)^ pines, grasses and the cpmmontx ^cotyl¬ 
edons growing as weeds in the nurseries show very great differencj^ in their, 
resistance to sulphuric acid* In the above four groups the sensitiveness 
to acid disinfectants and toxic salts is greater as the position of the plant in 
the evolutionary scale is higher. 

Sulphuric acid alone does not appear to be capable of utilisation on 
sandy soils which are intended to be sown,later with garden crops. It is 
probablethatthis acid can be applied without danger to the majorityofsoils 
several days before sowing, if, immediate^ before sowing, a quantity of 
slaked lime is spread and raked in sufficient to neutralise ®/g'or niore of the 
acid used. This method is more economical than that of disinfection by 
mmis of formalin or heat. Further, it results in a considerable increase 
in the growth of several plants, oftai greater than that produced by heating. 

Kurseries are disinfected by spraying with an aqueous solution of sul¬ 
phuric, hydrochloric or nitric acids and sulphate of copper. Sulphuric acid 
wasusedat the rateof 3,50,6.68,13^69,27.38,5775cc. per sq. metreforstudy 

its m pines, and in stronger doses (up to 219 cc. sq. metre) 

mtfee ca®oo£ weeds. Hydrochloric add was used at the rateof 59.84 to 178.9 
nitric acid, at the rate of 119.7 to 357.8 cc. per sq, metre and 
at the rate of 57 to 85 gr. per sq, metre. Other disinfec- 
taate iwde; formaldehyde, corrosive sublimate, common salt, heating 

to ^ C., etc. ’' . 

Sulphuric add diminished somewhat the germinating power of the pine 
seedlmgs at the two lowest strengths; many were destroyed at the medium 
strengths and almost all were fcffled at the highest strengths. The lowest 
doses of hydrochloric add were not injurious to pines, but the high^t do^ 
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caused some injury. The lowest dose of nitric acid did not damage Pitms 
plants at all, or only very slightly; a double amount harmed them a little. 
Sulphate of copper at the above-mentioned rates 17 days before sowing 
caused little or no damage to pines. All four reagents produced changes 
in the roots of w'eeds resulting in the destruction of the root-tip after ger¬ 
mination. The young plants thus aftected always had much shorter and 
stouter roots, browned either at the tip or sometimes throughout. Those 
attacked by damping-off generally have roots of normal length and 
are diseased in several places. Several of the young affected plants devel¬ 
oped new roots later and renewed their growth. 

The damage is produced by a concentration of disinfectant at the 
surface of the soil. This concentration is due to the capillary rise of the 
soil solution and the evaporation of w^ater from the surface. On a sandy 
soil under the climatic conditions of Nebraska, the changes in question can 
be obviated by means of frequent irrigations during the period of germina¬ 
tion. \\nien an acid is used as the disinfectant the changes can be avoided 
by liming the soil a short time after disinfection. This method does not give 
very good results for pine nurseries, for w^hich the former method is better, 
but it appears to be the only one suitable to prevent injury to young angio- 
spenns. 

Acids may be applied to nurseries at the period of sowing without in¬ 
jury to dormant pine seeds. Formaldehyde and corrosive sublimate in 
sufficient concentration for disinfection should be applied several days before 
sowing or otherwise the dormant seeds may be destroyed. The changes 
produced by formaldehyde applied before,or at the moment of sowing are. 
in no case as serious as those by acids and salts on pines. 


DISEASES DUE TO BACTERIA, FUNGI 
AND OTHER LOWER PLANTS, 

650 - Bacteria and Fui^i Observed on Cultivated Plants in the Province of Turin and ceneralztje$ 
Neighbonrin® Districts during 1913. — Voouno, Pierq, in Annali dcUa R.Acmdmk 
TofinOy Vol. EVII {i9i4)j PP* i59-i74. Turin, 1915. 

The wrriter has arranged the data collected in 1913 regarding the diffu¬ 
sion and lifehistory of the principal species of parasitic bacteria and 
fungi observed in the province of Turin and the adjacent districts studied 
in the Turin Phytopathological Observatory (i). 

The persistent rains and the prolonged cool period during the second 
fortnight in April caused death of the young tissues and withering of the buds 
of pear and apple and even of chestnut coppice, as well as bringing about 
an extraordinary developement of Exoascus on peach, cherry and plum. 

This damage was particularly severe in the submontane region, where much 
fruit is grown. Frosts also killed flowers and fruit, especially of peach. How¬ 
ever, the long summer drot^ht subsequently afforded very unfavourable 
conditions for the development of parasite. 

(M) 


(i) ’See B. Sept. roMj No. #^56. 
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The systematic list drawn up by the writer includes about ninety 
forms, and specially records a new bacterial disease found on the leaves of 
}"oung plants of sweet basil [Ocymum hasilimm) from the Savona district 
in October 1913 ; in another article a full description will be given of the 
life-histor}" of the new microorganism. 

Phomopsis mori Yogi, (new), often associated with Hendersonula moyi 
Sacc. etVogl. and with Dendrophoma teres Sacc.,is recorded on mulberry 
branches in an adlvanced stage of decay (owing, it appears, to the attack of 
Hendersonula) in a nurser}" garden in tha province of Novara. 

Gloeosporium nmsanim Cooke et jMassee was recognised as the cause of 
a considerable alteration in the fruits of Musa cavendishii (= M. chinensis) 
sold in the Turin market and coming from the Canaries, etc. 

651 - New Fungi from Germany, Japan and Brazil. — bubak. Fr., and Sypow, h., in 
Aniiales Mycolo^ici, Vol. XIII, No. i, pp. 7-12, figs. 1-13. Berlin, iyi 5 - 

A systematic description of two genera and eleven new species collect¬ 
ed in Germany (i genus and 9 species, from 1910 to igxa), in Japaii, 
(i genus and i species, in 1910) and in Brazil (i species, in 1897). 

Amongst the new representatives of the German mycological flora are 
found PhyllosUcia diedickei Bub^ et Sydow, observed on living leaves of 
ash {Fraxinus excelsior) at Erfurt; Gloeosporium marginans Bubak et Sydow, 
found on living leaves of oak {Qmrcus rolur) on the island of Sylt; and 
Pachyhmidulla polyspora Bubdk et Sydow, found on living leaves of Ac^r 
dasycarpum at Tamsel (Brandenburg). 

652 - New Fui^i from Moravia. — iJuBAx, Fr., in Annales Mycologid, Vol. xin, Xo. I, 
pp 27 - 34 - Berlin, 1915. 

Amongst fifteen species new to science collected in ^loravia are includ¬ 
ed : Mycospfmeretla (Splmerella) occulta Bubak, on leaves of Rhododen¬ 
dron ponikum hybridum ; Pleospora spiraeina Bubdk, on branches of Spi¬ 
raea opulifolia ; Phylhsticta cheiranthicola Bubak et Zimmermann, on living 
leaves of yrallfiower {Cheiranthus cheiri) ; PhylL occulta Bubdk, on leaves 
of jR. ponticum hybridum ; Fusicoccum petiolicolum Bubak, on petioles 
of the horse-chestnut {Aesculus hippocastanum) ; Rendersonia gigantispora 
Bub 4 k, on leaves of black currant {Rihes nigrum) ; Cercospora exosporioides 
Bubdk, on leaves of larch [Larix europea). 

653 - SpeelalisalloB of Farasitlsm in Melampsora Jim, — Buchheim, Alexander, 

in Brndsishm Batamsihen GssetischaU, Vol. XXXIII, Part 2, pp. 73-7*^. Berlin, 

Jtecli 19x5. 

M^hmpsiora Imi, according to Saccardo, has been found on Limm 
caihariicmt, L. marginale, L. usHafissimum, L. alpimm, L. mrbonmse, 
L, peff^nf, L, iKniiflontm, L. sirictttm and L. avstriacum ; more recently 
E. Mayor bas observed it on L. tenuifoUum. 

As it has repeatedly been asserted that the rest-fungi on i. mUaiissimfm 
and L. eatharticum are different, the writer undertook to investigate 
whether Af. lini shows fujrther specialisation. 

Daring the summer of 1914, he was able to procure uredospores of M. 
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Uni collected from plants of L, catharticum, L, alpinum, L. sirictum and 

L. tenuifolium from different places. 

The Lim^m plants which were the subject of his experiments came, in 
almost even" case, from Geneva, Lindau and St. Gall. Specimens of L. 
usiiatissimum from the Berne Botanical Garden and wild seedlings were 
also used. The L. catharticum used Tvas from places in which there was 
no fear of infection by Melampsora ; further, control plants were alw^ays 
kept, and in no case did such plants show" infection; it may therefore be 
reckoned with a fair amount of certainty that the plants of L. catharticmn 
used in the experiment had not been spontaneously infected by Melam¬ 
psora. 

The first experiments w-ere in six series, with uredospores fiom L. cathar¬ 
ticum sown onto: catharticum, usitatissimum, campanulatum, capitatum, an- 
striacum, alpinum, lewisii, narbonense, maritimum, jlavum, sihiricum and 
tenuifolium. Positive results w"ere alw-ays obtained w"ith L. catharticum, 
but with this species onty, show"ing that the Melampsora on this species 
is specialised. 

Similar results w^ere obtained in the other cases : thus uredospores 
from alpinum infected only alpinUm, those from tenuifolium only tenui- 
folium. No plants of L. strictum w^ere available, but uredospores from this 
species gave no infection on any’’ other species of Linum. 

These infections should be repeated, for the plants that the writer 
had at his disposal had recently been transplanted and in many cases died 
prematurely. Nevertheless it can be said that M. Uni, like- other species 
of the genus {e. g. M. euphorhiae), shows great specialisation. 

654 - Onthe Development of Gloeosporium musarum, a Parasite of the Fruits 

of Musa, cbinensis (i)* — Savelu, Mariaj^o, in .innali della. R. Accademia 

d'AgricoUura di 3'omro, Vol. lyVII (1914), pp. 184-192, i plate. Turin, 1915. 

For the production of bananas for export to Europe, Musa caven- 
dishii (= M. chimnsis) has been exclusively’’ adopted in the Canaries. This 
species has, undoubtedly" the advantage of standing a colder climate than 

M. paradisiaca (~ M. sapientum) and its varieties; further, its fruit bears 
long voyages better. 

During the winter of 1913. Prof. P. Voglino observed a serious disease 
on Las Palmas bananas, which are much esteemed on the Turin market. 
There were observed on the surface of the fruits, patches of ret, isolated 
or occasionally continuous, and often sunken. The central portion of 
the patch and also the periphery^ were of a darker brown colour than the 
remainder. In the central portion of the patch were found numerous little 
fungoid pustules shaped like small pads and cajnation-red in colour. 
These were atranged in an almost elliptical group, relatively-’ concentric 
wnth the edge of the patch. On the lower portion of the fruit and more 
particularly in the neighbourhood of the stalk, the patches were usually 
more numerous and were almost always united in such a way as to involve 

{m.) 


(i) See also B. Feb, 1911, 630, andXo. 650 above. 
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the entire base. They often extended the whole length of the stalk, which 
was in a more or less advanced stage of decay* The cortex of the fruit 
may split longitudinally, thus exposing the flesh; sometimes there issues 
from the crack a mucilaginous substance with a putrid odour, due to the 
decomposition of the pulp. This latter then appears sunken, rotten and of 
a brownish colour. Microscopic examination reveals abundance of hyphae. 

The bananas are consequently much depreciated in value owing to their 
ugly shape, rotten pulp and the blackish colour of the skin. 

The disease described above is undoubtedly due to the action of Gloeo- 
sponiim miisanm Cooke et Massee. 

An artificial culture enabled the writer to determine that the mycelium 
usually grows actively until the fifth or sixth day after the sowing of the co- 
nidia and continues to spread slightly up to the tenth or twelfth day. The 
conidia begin to form towards thefourth or fifth day and are usually arranged 
in capitula supported by short filaments; these unite and so form, on the 
twelfth day, the masses of mycelium. By the eighteenth day these masses 
have become differentiated into circular reddish pustules. 

Further, G. nimarum, when grown as a culture, behaved for some time 
like a Hyphomycete; then it gradually assumed an appearance resembling 
somewhat that of the Sphaeropsidales^ for the fruit-cavity is closed, and 
contains spore ^bearing pseudobasidia. On the other hand, the conceptacle 
is very far from being a typical pycnidium. The writer has always observed 
two or three conceptaclesdifleringfrom one another in shape and size and 
unequal pseudobasidia developing in an irregular manner* It can also be 
argued that there can be no question of a real pycnidium because the con¬ 
ceptacle opens here and there to allow of the escape of the masses of conidia. 
This micromycete, which in the natural state seems to behave as a t^’pical 
member of the Melanconiaceae, appears to have a tendency in artificial 
cultures to change its sj'stematic position and gramtate towards the order 
of Sphaeropsidales, behaving like the Lepiosiromaceae. 

Finally, the researches made by the writer to ascertain whether G. 
musamm is capable of causing serious harm to the leaves of the species of 
3 ff<s^.usuall 3 ’'grownin gardens,seemedtoshowthat thisfungus can only live 
as a parasite upon injured leaves and that Gloeosporium is not, for the pre¬ 
sent at least, a fungus to be feared, as it is only able to produce patches 
upon the leaves of these species. 

wms “ Cieialeal of Coateolling Plant Eiffimies (i),—T omjasi, g., ia Amau m 

m CMimua 4 pp^icaia, Vd. Ill, Nos. 3 and 4, pp. iti-146; and in AmaH della R. Stasione 

ii Rom, Series 11, Vol. VH, Part 2, pp. 147-218. Rome, 1915. 

After having touched on the different methods of controlling plant 
pests, Mh fungoid and animal, the writer reviews a considerable number 
of publii^tions that appeared in 1913 and during the first half of 1914 dealing 
with chemical methods for the protection of crops (copper salts, sulphate 
of iron, formaldehyde, sulphur, polysulpMdes, lime-sulphur mixtures, 
carbon disulphide, soap, petroleum, carboliheum-phenols, nicotine, arse¬ 
nical preparations and hydrocyanic acid). 

(1) See also B. Feb. 1914* No. 180. . ' {Ed,) 
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^56 - " Bacteriosis’® of the Cucumber in Italy.— traverso, g. b.Jh RerJicmti MU seiuu 
della Reale Ai^cademia dei Lincei, Classe di Sctenze fisicLe, maUrfiaitche e naturali, 
Series V, Vol XXIV, ist Hall-year, Part 5, pp. 456-460. Rome, April 5,1915. 

In this preliminary account, the vTiter treats of the “ bacteriosis 
of the cucumber {Cucmms safivus), recorded in May 1914 by the Director 
of the Travelling Chair of Agriculture of Chioggia (Venice), as a disease 
manifesting epidemic characters and threatening severe injury to the neigh¬ 
bourhood of Chioggia, where cucumbers are grown on a large scale and are 
the objects of an important export trade. 

The roots and young shoots of plants attacked by the disease show no 
abnormalities. On the under surfaces of the leaves, however, if they are 
examined early in the morning, there may be detected areas of a.1most cir¬ 
cular, or when limited by the veins, angular shape, about 2-5 mm. wide. 
From these there exudes an entirely or almost entirely colourless liquid 
which, after some hours, evaporates, leaving behind a patch that is first 
yellowish in colour and afterwards becomes whitish and dry. The tissues 
attacked, which become very fragile, wither completely and die. The 
leaves appear pitted, soon lose their turgescence, and curl. The dead tissues 
become detached and rot, and finally the leaves themselves are reduced to 
shapeless shreds. 

The fruits, which may be attacked at any stage of their development, 
first show small livid patches exuding, after a few days, a viscous substance, 
wiich on contact with the air turns an amber colour, hardens and forms hard 
gummy masses, spheroidal or irregular in shape (especially if severalinfected 
spots are close together so that their excretions unite), and having usually 
a diameter of 1-2 mm, but sometimes attaining i cm. If attacked during 
• the first stages of their development, the fruits remain atrophied and de- 
formM and maybe considered as lost; if the disease attacks them when they 
have already attained a more or less advanced stage of development, their 
Sesh becomes soft and watery. The rot first starts in the diseased patches 
and spreading all round renders the fruit Useless and, in fact, a centre of 
infection if it is placed near sound cucumbers. 

Microscopic investigation has revealed numerous bacteria in the dis¬ 
eased portions and the gummy excretion. Amongst the different forms of 
bacteria isolated from infected fruits, there is one occurring in far larger num¬ 
bers than the others, which should consequently be regarded as the prob¬ 
able cause of the disease. , The bacterium in question is mobile, flnorescent, 
incapabk of liquefying gelatine, and apparently corresponds to the Pseudo¬ 
monas mentioned in 1914 by 0 . 1 . Burger as the cause of a disease that for 
four years has caused great damage to cucumbers in Florida, and , which 
from its symptoms seems to be the same as that recorded in Italy. 

The control experiments undertaken by the Director of the Travelling 
Chair of Agriculture of Chioggia, consisting of spraying with a 0.5 to 
I per cent base of Bordeaux mixture together with powdered sulphur and 
I per cent copper sulphate, have not given good results. Accjording to 
Burger, Bordeaux mixture would be very efficacious if the treatment were 
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begun while the plants are ver3’ ^roung and only hear 3 or 4 leaves, and if it 
were carried out carefulU’ every 10 days. 

The writer intends to continue his study of this serious disease. 

657 - Farther Spread of ” Seeeume (Withering) of the Fig-Tree in Italy (1) — Bava- 

STAXO, E-j R. Stasimie sperimeniale di Agrumicoltura e FrutticoUui a in Acweale, Bollet- 
lino Xo. 18, pp. 1-3. Adreale, 1915. 

In a fresh contribution to the account he has already given respecting 
the disease called him seccume del fico (withering of the fig-tree), 
the writer states that it is not limited to the Peninsula of Sorrento, but has 
spread to other places. It becomes increasingly destructive every year, 
and may even cause the death of the tree attacked. This disease is 
knowm in the Prordnce of Messina; the writer has himself found it in Ca¬ 
labria and recenth" in the neighbourhood of Palermo. 

From the results obtained in 1914, Sig. Savastano confirms the efiicac\" 
of the treatment already suggested. 

If the trees have been attacked for some years, and the disease has taken 
a certain hold upon them, it is necessary to cut back the branches till a part 
is reached that appears health\". The appearance on the surface of the cut 
of more or less distinctU" marked reddish rar’-s, with black edges, is a sign 
of the disease, and the cutting back must be continued till the point is 
reached where this discoloration ceases. In certain very severe cases, the 
trunk may ^ven be reached in this and it, too, must have the diseased 
part removed in order that the tree throw out fresh branches. 

As to the propagation of the fig-tree, if the tree from which it is wished 
to take cuttings has already’ some infected branches, it is better, as a precau¬ 
tion, to reject it. 

- Typkufochaeia Japonica m g. and in sp.. Parasitic on the Leaves of Quer^ 

Citsg^iaadiilifera in Japon.—^I toSeiya in The Botanical Magazine t Vol XXIX, 

Xo. 3jS, pp. 15-22, I plate. Toldo, Febraaiy 1915. 

During the autumn of 19x4, the writer received from K. Kara 
specimens of a fungus parasitic on the under side of the leaves of Querdu^ 
glandidifera in the Province of Mino, Japan. 

^Microscopic examination showed that it was a representative of a 
new genus {Typhidockaeia S. Ito et Klara n. g.) which they describe as 
T, japonica S. Ito et Klara n. sp. The conidial {Oidium) form has not yet 
bean observed. 

It is characterised b\" the presence of simple club-shaped hyaline 
af^ndages attached to the upper prrtionof the perithecium. 

65^ - j&ntperinm Farasitle on Juniperus pmcera in British East 

Africa* — E. M., in Royal Botanic Gardens^ Kcw^ Bulleiin of Miscellaneous 

Xh. 3, pp. 102-104, i Sg. X915. 

Amount some fungi from Nairobi were found two specimens of Fome$ 
fmipmnmS'iv’. Schr,} Sacc. et S3d. This polyporus represents the mOst 
dtt^rous parasite of the East African forests and as far as is kno3vn it has 

m) 


(i) See also Jaa. 1915, Xo. xis. 
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only been found on indigenous junipers, of which the commonest and only 
determined one is /. procera. 

The trees bearing the fruit-bodies ot the fungus always show considerable 
rot in the central portion w’hen cut down. 

F. jwiiperinns has been described by Von Schrenk as the cause of 
** white rot' ’ of /. virginiana in the United States, a disease characterised b\ 
long galleries in the heartwood. Another parasite of Jimipertis Which has 
also been described is F. earlei (Murr.) Sacc. et B. Sacc., believed by 
Murrill to be close!} allied to F. pmiperinus. With regard to the distri¬ 
bution of the latter, it occurs in the United States in Tennessee, Kentuck} 
and ]\Iaryland, whilst F. earlei has been found in Texas, New Mexico, Ari¬ 
zona and Colorado. Uloyd has recorded F.juniperinus in Russia and re¬ 
marks that F. demidoffii (Uev.) Sacc., reported on /. excelsa in Russia, is 
probably identical with F. juniperinus, which supposition is supported by 
this new occurrence in a locality very clearly distinct from previous 
habitats. , 


WEEDS AND PARASITIC FLOWERING PLANTS. 

660 - Eichhornia. crassipes (i) in Viti Leva, Fiji. — Stewart, D: k., m The 
Fijt Planters' Journal, Vol, II, No. 21, p. 343, Suva, March 3:915, 

Reports from the District Commissioners of the Colony of Fiji show that 
the water-hyacinth {Eichhornia crassipes) is widely distributed in the rivers 
of Viti Levu, but does not occur in the other islands. Legislative measures 
for the eradication of this and other wee<^ are proposed. 


INJURIOUS INSECTS MT> OTHER LOWER ANIMALS. 

661 - New Species of CShalcididae Collected in Africa and Persia. — \v.\terston, 
JAMES, in Butietw 0} Entomological Research, Vol. V, Part 4, pp. 343-373, figs. 1-17, 
London, March 1915. 

The writer gives a systematic description of the following Chalcids: 
i) Pleurotropis neavei n. sp., reared from a butterfly chrysalid {Charaxes 
sp.) collected in Nyasaland; it is not improbable that this insect is hyper- 
parasitic on one species of Chalcid; 2) P. neavei var., obtained from cocoons 
of a Braconid (Apa deles sp.) in German East Africa; 3) P. climgncdhm n. 
sp., bred from a host the name of which is not given, in Southern Nigeria; 
5) P. amaurocoela n, sp., obtained from a microlepidopterous larva, Pyro- 
derces simplex Wlsm., living in cotton pods in Egj^it, from cocoons of 
Apandeles sp. parasitic on Sylepta derogafa injurious to cotton in Northern 
Nigeria ; and with Teiraslkhus sp. from S, derogaia in Nyasaland; 6} P^ 
Jiomoea n. sp., reared from larvae of Bmeola fusca Hmp» (Lepidop^eraji 
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(i) See B. Aug. 1914, No. 798 
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very injurious to maize in Xyasaland ; 7) P, mediopunctata n. sp., obtained 
from a Coccinelid pupa in Southern Nigeria; 8) P. africana n. sp., obtained 
from eggs of Hemiptera (?) in Nyasaland; 9) P. violacea n. sp., reared with 
Tetmstichus sp, from eggs of HeUronygmia lemogyna Hmp. (Lepidoptera), 
ver\ injurious to the leaves of Khaya semgaknsis in Nyasaland ; 10) P. ilki- 
stris n. sp., collected in Persia; ii) Syniomosphynm ghssmae n. sp., reared 
from a puparium of Glossina pnlpalis R. D. in Uganda] 12) S. phaeosoma 
n sp., reared with P. amaurocoeia from a cocoon of Apanteles sp., parasitic 
on Sylepta ierogata in Northern Nigeria; 13) Tetrastichus meliohloms n. 
sp., collected on the Gold Coast. 

062 - New Sp8Cl6S of Chalcididae in Ceylon. — Waterstox, James, in Bulletin of Entotm- 
logical ReseaHi^ Vol. V, Pan TV", pp. 325-342, figs. 1-6, London, 3 ^Iarcli 1915. 

A systematic description of 7 new H^merioptera of the family Chalci- 
didae, parasitic on other insects, collected at Peradeniya (Ceylon): i) Poly- 
cystm propinquHS n. sp., on Agromyzu phaseoli Coq.; 2) Trigonogastra rugosa 
n. sp,, parasitic on the same fly; 3) T. nie^acephala n. sp. collected on 
the fruit of Artocarpus attacked in its turn by an insect of undetermined 
species; 4) Closierocerus ins ignis n. sp., on Oscinis theae; 5) Sympiesis 
purpurens n. sp., on Acrocercops ordinatella "Meyi., which bores galleries in 
the leaves of camphor (Cinnamomum campkom); 6) Syniomosphyrum tapro- 
banes n, sp., parasitizing a Coccinellid, Scymnm s ^.; 7) Tetrakicho^h asthe- 
Hogmus n. sp., described from tiyo specimens on the egg-capsuk of a 
Blattid. 

O63 - Oiemieai Methods of Controlling Plant Enemies. — See above, >• o. 655, 

^.64 - The Control of Grasshoppers in Russia.— ouvasopp, b. p., in Sehkote Khosiaistvo 
i Lmomd^ioo (Rural P^conomy and Sylviculture), Vol. CCXXVII, Year I,XXV, pp. 266- 
2S1 and 377 ' 4 I 4 - Petrograd, Pebruary-Mardi 1915. 

The writer gives the history of the control of these destructive insects 
in Russia and reviews the different methods employed and the results ob¬ 
tained with each. 

The species of grasshopper most commonly found in the country and 
the most destructive aret Pachytilus migratorius Ij.iSiaufonoius maroccanus 
Thunb., and Caloftenusiialicus h. 

PacAyfitemigrfflfortwsiscommonintheSouthof Russia and its ohief 
breeding centres are to be found in the lower parts of the rivers feeding the 
basin of the C^pian Sea and the Take of Aral: Volga, Ural, Kama, 
Tsm^, Araks, Str-Daria, etc. In the vast steppes of these regions, the in- 
secfc'evidently fcds the best conditions for its existence and periodic repro- 
^tion, for it invades places very distant from its breeding centres. It is 
mteresting to notice that the districts frequented by the insect are diminish- 
Mg, for It has been recorded that whereas breeding centres were once nu¬ 
merous in the stapes of the basm of the Black Sea, these are how disappear¬ 
ing. Siatmtkaus rmnxeanm is seldom found in Russia-in-Kurope, and the 
«»otrasof its activities arethevirgm steppesof Turkestan, theTranscaucasus 
and North Caucasus. However, in this last region, the injurious effects of 
the MorocTO locust ' are very perceptibly decreasing, owing to the ever- 
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increasing cultivation of wheat, which gives rise to soil conditions that are 
unfavourable to the deposition of the eggs by these grasshoprjers, prefer¬ 
ring, as they do, for this purpose, \irgiii steppes, and compact soils in general. 

the Italian locust,isvery common, being found through¬ 
out Central and South Russia, in the Caucasus and in Asiatic Russia. Never¬ 
theless, the injury done by this species is much less in comparison, for 
Caloptenus italicus lays its eggs in dr^" and very compact soils, viz., either on 
virgin land or on land which has lain fallow for many 3-ears ; such land is 
now rarely found in Central and South Russia. 

The control measures adopted against grasshoppers are, as is well 
knowm, mechanical, chemical and biological. 

Mechanical methods (traps, burning and collecting) are the oldest and 
most elementary and all represent passive defence. Given the habits of 
these insects, passive measures of control are wholly insufficient, because their 
aim is mereh’ to clear the cultivated land of larvae. But this land, even 
when tree of larvae, will be destro^’ed by the grasshoppers as soon as 
the> develop wings, for there is then no means of protecting the fields from 
their attack. The final result of mechanical means can therefore not be 
regarded as positive. The conclusions as to the inefficacy of mechanical 
means are based, in the writer’s opinion, not merely’' on abstract reasoning, 
but also on the fact that throughout the history of the long and troublesome 
control of grasshoppers in Russia, no case has occurred of the effectual 
destruction of these pests over an extensive tract of country. Further, 
mechanical methods require so much labour that it is impossible to adopt 
them in the case of vast districts, unless the work can be done gratuitously. 

The chemical methods are based on the use of poisonous substances 
acting either by contact or as internal poisons. They are very widelj- 
employed and have acquired a much greater importance than any of the 
other systems of control, this preference being justified b^’’ the results ob¬ 
tained. Amongst the toxic substances used, arsenites take the first place 
as being the least expensive. 

In Russia they previous^ employed Schweinfiirt green, Paris green, 
or aceto-arsenite of copper mth lime. However, owing to the difficulty of 
procuring good quality lime at a low price, the use of sodium arsenite has of 
late much increased. The latter is preferable to Schweinfurt green because 
it is completely soluble in cold water, is less expensive, and its action is more 
rapid and efficacious. 

Amongst the sprayers used in Russia the most commonly employed 
are machines drawn by horses, especially the "Vennorer* and Platz 
makes. In Turkestan, the region which suffers most from the invasions 
of grasshoppers, the former type is popular, more than 300 Vermorel 
sprayers being now in use there. Knapsack sprayers are less 
common; however, the . writer says that in selecting a sprayer, it 
is necessaiy^ to bear in mind the fact proved by the .history of 
grasshopper control in Russia, viz., that by using chemical methods 
in a particular district it is certain that after a or 3, or at most 5, years 
(if the control has been sj^stematically carried out), the district wiK be 
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freed from these pests. The spra^’^ers can then be used for the needs of 
horticulture and viticulture. The s\'stem of treating with toxic compounds 
any plants that are likely to be attacked by these pests has great advantages. 
In the first place it is less expensive than the use of mechanical methods; 
secondly, as regards efficac}-, although the writer does not believe it possible 
to destroy every grasshopper larva in a particular region, nevertheless spray¬ 
ing, when systematically carried out, absolutely ensures that after a single 
season's treatment the grasshoppers will so far be destroyed that in the future 
the injury’ caused will have no further economic importance. 

Spraying, however, has its defects: its success for instance depends 
upon the action of the atmosphere, etc., and for this reason an attempt 
has been made to use poisoned substances readily eaten by the grasshop¬ 
pers. The problem of finding a substance that is more attractive to the 
latter than their natural food has been solved by American entomologists. 
They have discovered that bran is such a substance, and that it is rendered 
still more appetising by the addition of oranges, lemons, etc. The prepa¬ 
ration of the poisoned food is simple. To an aqueous solution of sodium 
arsenite are added as much bran and molasses (the latter may even be 
omitted) as is necessary’to make a paste of such consistency" as to be easily 
distributed in very- light small piec^. This paste is scattered over the 
ground occupied by the insects in a manner similar to that in which seed 
is broadcasted by hand. The use of poisoned bran, which in the United 
States of America has already entirely replaced that of sprays, as being 
simpler, more economical and more effective in controlling grasshoppers, 
has also been tried in Russia and has given more than satisfactory results: 
Thus in the province of Stavropol, where experiments have been made 
with this method, it w"as found that the cost of poisoning any area was 
from ^ to % the cost of spraydng. 

In Russia, the so-called biological control method has not yet been 
studied in a satisfactory manner. 

The writer concludes by stating that, at the present time, the chemical 
method, and especially the use of poisoned substances, e. g. bran, forms (hav- 
ing regard to the cost relatively to the results obtained) the only really 
satisfactory and systematic treatment. 

It is to this method that will belong the honour of having definitely 
freed Russia from the invasion of these destructive insects. 

665 - Vine Moths (Polyebrosrs boirana and Cots^hylis ambigaeUa) in 

Fledmoat, Italy: Me-Histoiy and CJontrol (i). — topi, Mjmo, in RenMconti ddu 

s^iide ddkt Mmk A ^caAemi» dei Linc^i, Clmsidi Sciense fisiche^ maienudiche e naittrali, 1915, 
Half year, VoL XIXtV, Fart 5,pp, 4€»4-468, i fig. Rome, April 5, 1915. 

In the ^ring of 1914, the writer found Sficocoons with pupae in the 32 
bands of doth that he had afiSxed in the preceding summer to vines at Alice 
Bel Chile in the Upper Monferrato (Italy) to serve as traps for larvae 
(Catoni metl^). 


(i) See also- B. June 1914, No. 59«>; Oct. 1914, No, 969; and B. Nov, 1914, No. 1078. 

{Ed,} 
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From these pupae he obtained 32 Polychrosis, only 2 Conchy Us and 
8 parasitic Hymenoptera. These figures agree on the whole with those ob¬ 
tained during 1913 under similar conditions. The smaller number of para¬ 
sitic Hymenoptera collected in 1914 should, however, be noted, together 
with the fact that these emerged when more than half the moths had already 
left their pupae. 

This does not agree with what is believed and habitually^ stated, mz. 
that the parasites appear much earlier than the moths. 

From the practical point of viewr, it may be deduced that if the vine 
bark, the tips ot the canes used as props, or the bands of cloth applied 
to the vines, all of w’hich may' harbour pupae, have been placed in boxes 
covered with wire-netting (in order to allow the parasites to com];>lete their 
development and escape, but not the moths), it is advisable to keep these 
boxes a considerable time and not to destroy them when the first moths 
appear, as has often been advised. Further, delay in stripping the vines 
with the object of giving the parasites time to emerge does not alw^ay's 
meet the end in view^ 

In spring, summer and autumn, the writer repeated the trials of 
trapping the moths in fermenting molasses and water, placed in four bowls 
distributed in a \iney ard that was severely' attacked ; the object was to 
follow the course of the emergence and to determine whether there 
was a third brood The insects caught in the spring were very few in 
number (12 Polychrosis and 3 Conchylis from May 12 to June i, without 
a maximum period of emergence). In the summer, the number of captured 
imagines of the first brood was sufficient^ large {131 Polychrosis. and 
12 Conchylis, with two maximum periods of emergence, viz. from Juty 15 
to 18 and from . July 24 to 30). In the autumn, no moths were caught. 

From his observations the writer deduced, as far as the district of Alice 
Bel Colle was concerned, that: i) there exists an absolute predominance of 
Polychrosis over Conchylis ; 2) the emergence is prolonged in spring for 
about 20 days and in summer for about 30; 3) the spring emergence 
continues from beginning to end with almost unvarying regularity, 
while in summer there is a maximum during the second fortnight in 
July; 4) there are only' two broods in the y^ear, the adults of the second 
emerging in the following spring. 

During the flight season it is possible to see the process of egg-laying 
at dusk. In May^ the writer was able to follow the process in the case of 
Polychrosis. The female, when atout to deposit her eggs, flies with sure, 
steady flight to the bunches of flowers, alighting upon them without hesita¬ 
tion. After depositing an egg, she rises and flies to another bunch, or re¬ 
turns to the same. The egg is laid upon any part of the flo^ver bud or on 
the bracts ; in captivity the moth will lay upon any'* portion of the plant. 
The egg is lenticular and very small, adhering by one of its faces; its outline 
is elliptical; it is pale greyrin colour, transparent, finely' reticulated and 
gives iridescent reflections. 

The flight of the males differs from that of the females, be^ mofe 
rapid and less direct; they disappear from sight in a very short tiuien * 
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In the locality studied, flowering commenced, in the most sunny 
positions, at the commencement of Jtme. 

The Canchylis larvae reached maturity sooner than those of Poly- 
cJmsis. 

As insecticides for the destruction of the larvae, a 0.8 % solution of 
Swift's arsenate of lead was used in spring, and in summer a 2.5 per cent 
tobacco extract mixed with Bordeaux mixture and spraj^ed in intermittent 
jets, especial care being taken to wet the bunches. In a vineyard where Lam- 
brusca and ^loscato vines were chiefly grown, only alternate rows were 
sprayed; there were two spring sprayings nith arsenate of lead, on May 28 
and June 13 respectively, and one summer spraying Mtli tobacco extract on 
August 3. Another \ineyard planted chiefly \-\ith Barber a, was treated 
only once, on August 5, with tobacco extract, the same sy'stem being employed 
for the control as above. 

On looking at the crop in the summer and judging it as a whole, it would 
have been impossible to distinguish at a glance, by the condition of the 
gra]^, the rows that had been treated from those that had not. However, 
a minute examination of the benies showed that the spraying had been 
undoubtedly efficacious. In the first vineyard 4 plants of Moscato were 
selected (2 treated and 2 untreated) and 2 of Lambrasca (i treated and 
I untreated), having respectively the same number of bunches. The 
examination of the berries proved that of the grapes of the 2 treated 
Moscato vines, 343 berries had been destroyed against 547 in the case of 
one untreated plant; as regards the Lambrusca variety 248 of the berries 
of the sprayed vine were destroyed, as against 290 in the case of the un¬ 
sprayed vine. In the second vineyard, two plants of the Barbara variety 
were chosen (i treated and i not), each having 36 bunches. Of the berries 
of the treated vine 442 were destroyed or damaged, and of those of the 
untreated vine as many as 759. 


666 - Mew Spedes of Coleopteia on Cotton in Pern* —pierce, w. Dwight, in Report io>, 
Vniied States Departmeni of Airiddittre, 16 pp., plates I-II, 6gs. 1-6. Washington, 1915. 
^tles are among the most important enemies of cotton in Peru. 
Considering the trade in cotton seed Mween this country and the United 
States the writer considers it useful to publish the systematic description 
of new species of weevils obtained by C. H. T. Townsend by breeding from 
the stems, flower buds and bolls of cotton from Piura. 

i) Myhbris pmmnus n. sp.; 2) Pachybmchm veriicalis n. sp.; 
3) Spetmofiagm piurae n, sp.; 4) Eustykmorpkus zqmmipimctakis n. g. 
and u. ; 5) M&neiypu^ VGtri€g£dt4S n. sp., all on the flower buds; 
6) f&rmm n. sp, on the same; this is the first species of SiMnia 

described imm Peru and the third known in South America; 7} Gaste- 
gbs^ypii n. g. and n. sp., on steins; undoubtedly’’ a dangerous 
pest of the cotton plant. 

The writer also describes Geraeus persdius Herbet, on the bolls, and 
AM^nmm mMus Boheman f Peruvian cotton square weevil") on the 
flower buds. 
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667 - Weevils injurious to Tea, Mangifera indica and PhaseoFas mango 
in India. — jM^shali,, guy a. K,, in Bulletin of Entoimlogical Resai ck, Vol. V, Part 4, 
PP- 377-3S0, figs. 1-4. I^ondon, Marcli 1915. 

The following new species are described: 

i) Phyioscaphiis dissimilis attacking the young shoots of tea in As¬ 
sam ; 2) Rhynchaenus [Orchestes) mangiferae, the lar^^ae of which attack the 
leaves of Mangifera indica in the Presidency of Madras ; 3) Pachytychius 
mungonis, injurious to the seeds of Phaseolus mungo in the same pro\ince. 

Corigetus hidentulus Fst. is also recorded as very injurious to tea in 
Assam. 

66 S - Macrosargas cuprarius^ a European Fly Recorded on Strawberries in 
Connecticut and Occurring in several Other Localities in America.—B ritton, w.e., 

in Psyche^ A Journal of Entomology^ Vol. SIXII, No. i, pp. 39-31, i fig Boston, 
Hass., February 1915. 

In May 1914 the writer received specimens of an insect collected on 
straw^berries at Wallingford (Connecticut), which was identified as Ma- 
crosargiis cuprarius. This European fly was also recorded in the same 
on Azaleas imported from Holland in New Jersey, where the insect was 
first obtained in 1892. It was recorded again in New York State and in 
Quebec in 1901; in Massachussetts in 1903-1904; in IMaine and Connecticut 
in 1909; in New Hampshire in 1913 ; in Rhode Island and also in Canada 
in 1914. 

66g - Incurvaria {Lampronia) rabiella. Injurious to the Raspberry (Rubns 
idaeas) in Germany. — I^Ostner, Gustav, in Deutsche Obstbauzeitungf Year 1915, 
Part 7, pp. 90-91, 2 figs. Stuttgart, April i, 1915. 

The writer records the injury caused to raspberry canes {Rnbus 
idaeush-) by Incurvaria rubiella Bjk. 

In the spring, when the new shoots are growing, several buds lying 
one above the other remain passive and fail to develop. These buds at 
first retain their green colour; later they^ turn brown and wither and finally 
fall or decay. As a consequence, the foliage of the new shoots is very scant}^ 
and thin. As these symptoms will occur at the beginning of spring, they 
are likely to be confused with those produced by cold. 

However, if a shoot bearing buds that have failed to develop is cut in 
half, it is easy to see a gallery which runs from the pith towards the bud. 
The excavation of this passage, which entails the death of the bud, is the 
work of the larva of Incurvaria. 

For the control of the parasites, the writer advises the removal and 
burning of the shoots attacked. 

670 Mediterranean Fruit Fly (Ceratitis capitata)^ a Parasite of Re¬ 

corded as New to Madagascar (i). —Legendre in ColonU de Madagasem et 
dances^ BuUdin iconomiquBt Year 14, No. 3-4 (3rd and 4tli Quarters 1914), p. 242. Anta^ 
nanarivo, xgrs. 

Of the peaches belonging to the commonest local variety known as 
Malgache which were sold on the January market, 8 per cent were at- 

(1) See also B. May 1915, No. 563. . 
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tacked by amber-colottred larvae. At the end of February not a single 
sound peach remained, evidenth' a great loss from the commercial point 
of view. From some of these larvae reared in the laboratory, were obtained, 
after about a month and a half, adults of Ceratitis capitata, which the writer 
does not remember to have been previously recorded in Madagascar. 

The peach trees imported from the Cape of Good Hope which are culti¬ 
vated at the Hanisana Station, have been practically immune from the at¬ 
tacks of the insect, onh’ some of the latest fruits having shown traces of 
punctures. 

This is probablj'-due to the fact that these peach trees come into bearing 
a month earlier than the ‘Alalgache'* variety, at a time when Ceratitis 
has not yet begun to deposit its eggs. 

Mangoes {Mangifera indica) and orange trees are rarely attacked, pro¬ 
bably because the fi}" has already finished its annual cycle when the fruit 
of these trees ripens, in March and April. 


Mmmo 'Rmami, germtU mpmsaUk. 



FIRST PART. 

ORIGINAL ARTICLES 


The Principal Varieties of Wheat grown 
in the Argentine Republic 

by 

Dr. Carlos Girola, 

Honomyy Director of the Agricultuml Museum of the Rural Society of Argentina, 


From the area it occupies and its wide geographical range ’wheat is 
the most important crop in the Argentine; it is in fact grown on about 
17 million acres and is thus cultivated much more extensively than oats, 
though the latter have recently" made great progress, occupying as they 
now do over 3 million acres every’ year. The sowing of this area requires 
about 18 million bushels of -wheat, worth normally over 40 million pesos, 
and at the present price 50 to 60 million pesos (i). In view of the value of 
the seed and the influence of its quality upon the resulting crop, everyone 
should realise the importance of careful selection and the need of precau- 
.tion in buying seed. 

Xe^^ertheless, the choice of seed wheat (and also of the seed of other 
crops) does not meet with sufficient care and attention on the part of the 
Argentine farmers. Some even go so far as to deny' its importance* basing 
their opinion on incomplete or erroneous observations ; many do not know 
how to set about selecting, or have not the means of procuring good seed. 
For these and other reasons, seed is sown that should have been discarded. 

It would be wrong, howevei, to attribute entirely^ to defective or in¬ 
sufficient seed the low average yield of wheat over the total area sown 
(less than 12 bushels per acre) ; this is obtained without manure. It is true, 
but generally on fertile soil which has only' been under the plough for a few 

(i) On the basis of gold pesos, this would lie 10 to 12 millions sterfing; calculating 
as paper it amounts lo 4^ to 5 millions. {Md,), 
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years. These factors however, undoubtedly do exercise considerable in¬ 
fluence, and careM selection should be the flrst step towards the necessary' 
improvement of the Argentine wheat fields. 

It is essential, not only to obtain seed of good appearance, large and 
well filled, and derived from sturdy parents, such seed being also free from 
disease and devoid of any admixture, but also to choose in each case the 
variety best adapted to the particular circumstances. It is only fair to 
recognise that the varieties usuall}^ found on the market are the most 
suitable, seeing that the^* are acclimatised, and resistant to the various 
meteorological conditions to which they are exposed, yielding large crops 
of good quality; such wheat is in great demand both for home consumption 
and for export. 

The varieties known as Barletiu, Russimi^ Italian or Lombard, French or 
Bordeaux, Riefi, Hungarian, Tuzela and Richela amongst soft wheats, and 
Cmttkal and Taganrog amongst hard wheats, ate all suitable for the vast 
area under wheat in Argentine. As they have been grown for many years 
and have often been mixed, either accidentally or by design, it is difficult 
to find these varieties pure. The reason for mixing the seed is that larger 
yields are usually obtained in this way than when each variety is grown 
separately. Nevertheless, as a general rule it is best to sow^ these varieties 
pure, especially if it is wished to obtain products answering to definite cul¬ 
tural requirements, or for some specific commercial purpose, such as seed- 
w’heat for sale. 

The Barletta wheat, so common some years ago, has since become 
considerably modified, although it is still the variety most grown and it 
can be obtained fairly pure. It adapts itself readily to the different cUmatic 
and soil conditions where it is grown, in the North and South of the cereal 
region ; its yield is sufficiently large, while the grain is of good composition 
and of high nutritive value. 

Russian wheat shares these properties and has the further advantages 
of adapting itself better to lighter soils, resisting winter cold and suffering 
less from spring frosts. These characters, however, are modified and 
weakened by changed conditions and prolonged cultivation in sur¬ 
roundings differing from those obtaining in its native country, 
wherever it has usually been produced. 

The Italian or Lombard wheat has the advantage of being early and 
of yidding under similar conditions a much larger crop than Barletta. 
It can also sown earlier, and as it ripens sooner than the latter, the 
peric^s over which sowing and reaping can be carried out are prolonged,, 
a consider able advantage to the agriculturist. As the grains are shed easils?: 
it must be cut before it is dead ripe. 

The Bordeaux or Brench wheat is beardless, and thus differs from the 
above-mentioned varieties; it also yields a good crop, but is more delicate 
than Italian and Barletta. The Bordeaux variety requires a soil of higher 
fertility, greater care in the preparation of the tilth and in cultivation, 
as well as a situation sheltered j&rom strong winds. 
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The Hungarian wheat is a bearded and hardier variety, adapted to 
light soils of mediocre quality-; it is thus to be preferred in certain cases. 

Tuzela and Richela are bearded varieties which are less common now 
than tirey were some years ago ; they share some of the characters of the 
French wheat. Mixtures of these varieties acquire the characters of both, 
though a little weakened. 

Barletta and Russian wheats contain a high proportion of protein 
and are consequently more nutritive, while Italian and French contain a 
larger amount of starch and furnish the whitest flours ; but the dough 
made wnth the latter is less spong^^ and does not rise as well as that made 
from the wheats with higher gluten and glutenin content. 

There are other soft varieties, like Rieti, that are similar in some respects 
to Italian or Lombard, although as a rule the^" are richer in gluten; Fucino 
resembles Barletta, but when pure produces larger grain. Under certain con¬ 
ditions, these wheats have furnished crops of such a nature as to encourage 
their cultivation; neverthless, they have not acquired the importance of 
Barletta, Russian, Italian and French. Rieti is also somewhat of a favourite 
in certain districts vrhere Barletta also does well; these two varieties have 
the same cultural requirements. 

Saldome is a fine bearded variet.v with light yellow rounded grain 
yielding a very white flour ; it -was grown with success some years ago, but 
has been gradually given up, as the buyers for export did not care for it, 
on account, it appears, of the difficulty of collecting sufficiently large 
amounts to form complete cargoes. 

For some years past, agriculturists have been talking with increasing 
enthusiasm of hybrid wheat, under which name they inc'^ude the product 
first obtained in the Province of Cdrdoba, and later succesfully grown in 
different parts of the Province of Buenos Ayres and especially in the 
Fampa. There is really no question of its being a true hybrid wFeat, as 
it is a mixture of Barletta, Russian, Italian or Lombard, Rieti and 
sometimes also Hungarian. 

This mixture has furnished good crops from the commercial point of 
view, although from an agronomic standpoint they- are not homogeneous. 
Owing to its yield being larger than that produced hj any one of the vari¬ 
eties composing it when grown separately, it has attracted the attention of 
agriculturists, and its cultivation has rapidty increased. In somewhat 
light, rather shallow soils the so-called hybrid has proved very productive, 
while in the virgin soil of the Pampa it has acquired a distinct reputation on 
account of its yield and of the great bushel-weight, which reaches 68 or 
69 lbs. We axe dealing here with a commercial class of wheat and not with 
a new variety. It has not been obtained by crossing, as its original name 
would seem to indicate, and is therefore subject to all kinds of variations. 
In fact, the product varies according to the type of soil, thv. climatic 
ditions, soil fertility, the number of years the land has been in eult|vatw, 
etc. This wheat, which,is now known by the name of Pampard^ 
sent any clearly defined characters; this is only what 
considering the manner in which it has been obtained, , 
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cheats have been produced in the manner indicated above in the Pro¬ 
vinces of Entre Rios, Santa Fe, Cordoba and Buenos Ayres, as well as in the 
Pampa, and in fact wherever wheal is cultivated. The products of the 
Pampa, and especially those grouii on virgin soil, have at present the 
most distinctly deiined characters ; these will, however, probabh’ disappear, 
unless some effort is made to fix them by suitable methods ot cultivation, 
a matter of some difficulty owing to the constant infiuence of the varieties 
contributing to their formation. It can, however, be done, as is proved by^ 
the numerous examples occurring iu the history- ot cultivated plants. 

Cultivation must be carried out in a systematic manner and on a very^ 
large ‘-cale. By proper tlirection and intelligent selection made according 
to genetic laws it will be possible after some generations to obtain a 
constant type. At present the wheat incorrectly called 'hybrid is not a 
well defined variety but a commercial tt-pe similar that to produced in the 
holds of Transatlantic liners when good wheats belonging to the Barletta, 
Russian, Italian, Rieti, French and other varieties are shipped together. 

The cultivation of this wheat can be recommended especially in places 
where it has already given satisfactory results, and generally wherever the 
yield of the other kinds of wheat decreases owing to soil exhaustion or other 
causes. 

The mixture of different varieties of wheat, as well as that of other 
varieties of plants, invariably increases the yield; it is therefore not surpris- 
ing that similar results are obtained in the case under consideration. 

From the point of view of the chemical composition, this wheat contains 
a large proportion of those substances considered most valuable in bread¬ 
making ; its great weight per bushel ensures it a good place on the market. 

The purity of certain products, and especially that of wheats, is onl}r 
of relative importance, and must not always be exacted to the extent of 
rej^ting mixtures, especially if the soil is more suitable to their cultivation, 
or if they command higher prices and are also preferred by the miller. It 
is appajentlyr an erroneous application of agricultural precepts to rank 
purity^ above all other qualities and to demand it in every product irrespec¬ 
tive of circumstances. 

It would be a serious mistake, both agriculturally and economical!v. 
to enjoin the cultivation of mixed wheat throughout the whole cereal¬ 
growing region of Argentina, but it would also be a great error to discoun¬ 
tenance it absolutely under the pretext that such an impure or mixed 
prc^uct should be considered inferior to others that are pure. Provided that 
it is of good quaKty^ the cultivation of this wheat is to be recommended► 

As regards the hard varieties, Candeal and Taganrog, the former is 
preferable for the beauty of its grain and its chemical composition, but the 
latter has the advantages of greater adaptability and higher yield. Hence 
the Taganrog variety is more widely distributed and is usually preferred by- 
growers, as they are surer of the results. 

Pure Candeal costs more than Taganrog, as, owing to its composition > 
It yields flour suitable for making the best quality of, bread. 

The cultivation of hard wheats is not much developed in Argentina, 
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though there is the possibility of its extension; as the market ior hard vari¬ 
eties is a smaller one, aiiN’surplus immodiateh’affects the p.k.s fluc¬ 
tuations often being considerable It is especially nece*:sat}, . c’ \-avour 
to preserve the purity of these varieties, for they easily acgcucrate and 
acquire the characters of soft wheats, undergoing a considerable decrease 
in value in consequence. We have here the exact opposite of what we have 
found in the case of soft wheats; in that of hard varieties piivUy is a sine 
qua non, and all the efforts of the cultivator should be directed towards 
preserving it by giving the necessary attention to sowing, cultivation and 
harvesting However, not much harm results in mixing together different 
varieties of hard wheats. 

The growing of different varieties of wiieat not only has the object of 
meeting differences in the composition of the soil and climatic variations, 
but it also allows sowing, cultural operations andharve^ing to be spread 
over a longer interval; in this w’ay a more extensive area under wheat is 
obtained than if only one variety* were cultivated. 

The Barletta v.ariety is adapted to the w’hole of the cereal-growing re¬ 
gion of Argentina, although it is unwise to take the seed of this wheat from 
South to North without adc]>ting the necessary precautions for mini- 
mising the influence exerted by the difference of latitude and thus ensuring 
the success of the crop. The Russian variety is the one that best suits the 
southern zone of the cereal region, although it is also acclimatised in the 
northern zone, in the provinces of Cordoba and Santa Fe. The Italian w^heat 
does w’ell in the northern zone, when sown early ; the French variety’' is more 
adapted to the rich soil of the central corn-growing district. The hard vvheats 
Candeal and Taganrog do well in the northern and central portions. ’ 

In addition to the wheats already mentioned, other varieties are grown 
(especially in the northern provinces, beyond the cereal region) w’hich seem 
to answer better to the special conditions obtaining in these districts. 
They are know’n under different names, usually remini.scent of their ori.gin, 
and are usually onl}’ cultivated over a small area. Various experiments have 
shown that these varieties do not give equally satisfactoiw results in the 
cereal-growing region. They are, further, of little importance, although 
useful in the places where they are growm. 
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Vine Growing in Italy 

by 

S. Cemoeini, 

ProfcssoF in tJi-e Special Royal Schools oj AgncuUufe; formerly 
Director of the Roy ill Schools o/ Viticulture ad EfwlQgy ot CagUmi and Alba. 

After tiie union of Italy had been accomplished and the country be¬ 
gan the reorganisation of its rural resources, the question of vine-growing 
also gradually received some share of attention; this industry, with few 
exceptions, was in a deporable condition. The practice of vine selection 
was begun, new vines were imported from France and Germany, while 
special Ampelograpliical Commissions -were instituted, and propaganda 
carried out bv’ means of exhibitions, congresses, publications and scholar¬ 
ships. Further, the creation of enological institutions was encouraged and 
a Royal Enological School, as well as the special Ro^^al Schools of Viti¬ 
culture and Enology, were founded. 

Gradually the amount of wine produced began to increase, and the 
area under vines, including vines mixed vith other crops, which in the 
Eve-year period 1870-1874 was 4 761477 acres, reached 7 648 912 acres in the 
period 1879-1883 and then, increasing by degrees, rose to 10763500 acres 
in 1913 (of which 8 566 700 acres were mixed and 2 196 800 acres vines 
alone), in spite of the phylloxera which first appeared about 35 years ago. 

The chief impetus to vine-growing in Italy was given by the destruc¬ 
tion of the French vineyards by phylloxera; after the commercial trea¬ 
ties with France w^ere cancelled, there w*as a period of check, but the industry 
showed renewed vigour as a result of the customs facilities granted by 
Germany and Austria, the discovery of new’ markets and the improved 
relations with North and South America. 

Another great encouragement was given to viticulture in Southern 
Italy (Apulia, Sicily and Sardinia), by the increased wine trade with Upper 
Italy during the unfortunate period 1884-1888, when owing to lack of con¬ 
trol, or to mistaken method, phylloxera was rife. 

In 1913, the area under vines amounted to 3 214 000 acres in the 
plains of the peninsula, chiefly in the great valley of the Po; 4 039 800 
acres in the HUy region of Northern and Central Italy^ and in portions 
of the Abbrtmi, MoHse and Campania; while in the mountainous districts 
of the Alps and Apetiuines, the vineyards covered i 312 900 acres. They 
extend to different heights according to the latitude, viz., from 1300 or 
1600 ft, above sea 4 evel in Northern Itah" to 2000 ft. or more in the centre 
M the country and even 3000 ft. in Sicily. 

The area under vines alone is divided as follows : 59 705 acres in the 
plains, predominating in the South and the Islands; i 298 100 acres in 
the hills, of which 770 750 acres are in the Peninsula; 345 000 acres in the 
lower slopes of the mountains; and the remainder in the mountain districts 
proper. 



Tabi^e I. — Vineyards in Italy : Area and Production in 1913 
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The accompanyiig table gives a more detailed account of the area 
under cultivation in the difierent regions and its production ; it seemed 
to me advisable to add a column giving the area under cultivation during 
the five-year period 1870-74. I have also addtcl other columns showing the 
average quinquennial production of wine per acre, taking as a basis for 
calculation the official standard: f^.that on an average 1000lbs.of grapes 
produce 68 gallons of wine. I have chosen the year 1913 ^rather than 1914 
because, also according to the official data, the vintage of the former year 
w'as an average one. 

On examining the average quinquennial production per acre, we find 
that in mixed vineyards the official data show^ a yield of 1010 lbs. of grapes 
per acre, equivalent to bS.5 gallons of wine, and in pure cultivation 3175 
lbs. of grapes, equivalent to 215.75 gallons of wine. These averages are too 
low if they are taken at t heir right value, especially in the case of vines in 
pure vineyards. Calculating the average yield on this basis, vine-growing 
would have to be regarded as a very poorly paying industry and in some 
cases as a source of lo<s, and this it certainh" is not. 

ViticuUund economy. — The grape crop in Itaty is too much affected 
by climatic conditions, so that gluts are often soon followed by shortages. 
I^ss fluctuation would be caused on the market if the wine trade were so 
organised (a start has already been made, albeit a slow one) that the sur¬ 
plus from the periods of over-production could be accumulated and kept 
to supplement tlit^ dr^iciencies of years when the. vintage is scanty. This, 
ho\vever, reqidr.:'^ cn anticipation of preliminary outlay and circulating 
capital which the iiidustry is not yet able to meet. 

The official assign to Italy for the last five years an average 

production of x 017^ million gallons of wine; but, both for the reavsons 
already given, and because in actuality the period of investigation is too 
short, this falls far short of the true average; it is only necessary to go a 
few years back to find an increase. 


Tabi.k II. — Total pmdadion of wine from 1907 to 1914. 
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The average for this period gives a production of 1182 million gallons, 
which for the above mentioned reasons I still regard as being belorv the 
true amount. 

The price of wine varies, natural^, with the conditions of production. 
If we turn to the official data, it w’ould seem that the average price in 1912 
wras 36.23 lire per hectolitre, and in 1914 was 30.08 lire, wffiich is higher 
than that of the preceding years when it stood at about 20 lire. Thus, 
without being far out, w^e may reckon the average price of the wine sold 
during the last eight years at 25 lire per hectolitre (£4 10 5 per 100 gallons). 

Hence, wine w'Ould represent an annual return of 1344 million lire 
(53 millions sterling); if to this sum were also added the value of the grapes 
consumed as fruit and that of the residues of wine-making, it would be no 
exaggeration to assign to Italian \iticulture a total return of 1400 million 
lire (55 millions sterling). This industry thus occupies the second place in 
Italian agricultural economy, the following figures being given for other 
crops (in million lire): wheat 1298 y2» potatoes 115, maize 450, 

rice 105, forage crops 1645, 288, citrus fruits 75, various fruits 170, chest¬ 

nuts 117. 

It is easy to understand how much importance this industry assumes 
in the economy of labour, when w^e consider that an acre of unmixed vine¬ 
yard requires annually 48 to 60 days of w^ork and a mixed one, not in¬ 
cluding the labour devoted to the inter-crop, 8 to 12 days. This gives no 
less than 206 817 500 working da3rs, a return to the working classes of at 
least 413% million lire (16% millions sterling) per annum. 

The outlay of capital required by the Italian vineyards is enormous; 
it cannot be less (apart from the value of the land) than 6130 million lire {243 
million /), while the working capital necessary for the wine-making industry 
(buildings for wine-maldng and storing, casks and machinery), amounts 
to about 7330 million lire (291 milhon 1 ), 

If we wished to carry our investigations further, it would be neces¬ 
sary to calculate the sum needed for the indispensable requirements of 
the wholesale and retail wine trade and also wThat constitutes the dead 
capital of wine-making, i. e, distillation, manufacture of the cream of tartar, 
etc.; but this would be to exceed the bounds of this article. 

The phylloxera question, — A very serious danger now threatens this 
great source of wealth — the phylloxera, Sicily was the first to suffer the 
ravages of this insect; this island, whose average yield of wrine had reached 
more than 175 million gallons, saw within a few? years the ruin of the 
vineyards upon which had been expended the savings of its whole popula¬ 
tion, both rich and poor. It was a time of misery, of discord and emigration, 
but energetic reaction succeeded the initial period of discouragement; 
the Government did its best to encourage the vine-growers and to, instruct 
them. It directed their attention to the rapid reconstitution of the viu^e- 
yards wdth American stocks, establishing numerous nurseries from whidi 
private individuals could obtain the necessary material gratuitot|sIy*iand 
instituting demonstration vineyards all over the island. The 
also organised numerous and frequent lectures, classes in vine-grafting 
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(encouraging the workers to take part by means of numerous prizes), and 
the distribution of grafting knives, illustrated publications dealing with 
the insect, American vine-stocks, etc. At the present time, the reconstituted 
vineyards in Sicily cover nearly' half a million acres ; every year wide areas 
are planted up, especially those previously down to pasture, in order 
to take advantage of the fiscal benefits offered by the recent land register. 
The funds necessary to carry out so great an undertaking were for the most 
part provided by savings accumulated during temporary emigration. A 
praiseworthy example in this respect is afforded by the district of Marsala, 
which now no longer needs to buy wine from without; on the contrary, it 
is even threatened with over-production. 

Phylloxera is now wideh’ spread in Italy; but outside Sicily and Sardinia, 
the injury caused by it is relatively slight, even in regions in w^hich it has 
been faiown for some decades, as hombardy, Piedmont, higuria and Tus¬ 
cany. The invasion of Apulia is disquieting, but both the Government 
and private individuals have displayed great activity in devising prevent¬ 
ive measures, and it is to be hoped the danger will prove less formid¬ 
able than was expected. 

The figures relating to the statistics of phylloxera infection, though 
indicating the extension of the disease, do not indicate a corresponding in¬ 
crease in intensity. ^ 

In 1914 there were as many as 53: provinces invaded, with 3228 coin- 
munes infected or suspected as :^ainst 3747 vihe-^rowiiig'xemi^ im¬ 
mune. It is reckoned, but the estimate is only based on probability, that 
from 1879 to the present day, phylloxera has destroyed about i % million 
acres, chiefly consisting of pure vineyards in the hotter parts of the country, 
wlnie half a million acres of vineyard have been reconstituted on Ameri¬ 
ca stocks. As we have seen, however, the extent of land under vines is in¬ 
creasing almost continuously; this means that as the phylloxera destroyed 
the vineyards in one place, others were gradually planted on ground 
previously used for crops of a different Mnd. 

As has already been noticed, the Government displayed great activity 
in combating ph3"lloxera, at first by methods aiming at the destruction of 
the insect, and subsequently by the widespread distribution of American 
vines. In fact, in addition to the vineyards belonging to the Royal Prac¬ 
tical and Special Sclioois of Agriculture, others are to be found in nearly 
eve^' province, which ace the property either of the Government or of local 
bodies; these produce annually some millions of grafts and cootlings for 
free' distribution. When necessary, conriderable quantities are also pro¬ 
cured from abroad, especially from France, and these also are given gratis 
to 'private individuals. In addition, there are numerous nurseries run on 
coihiaercial lines; these are usually under capable management and Ame¬ 
rican stocks are sold at very moderate prices. 

Howler, the Government is by degrees dissociating itself from the 
work of’phjlloxefa control, or at least endeavouring to act merely in an 
Indirect manner by entrusting the matter to private effort and starting 
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Special societies of vine-growers, associated in the so-called Cumpulsoty 
Aftiiphylloxera Consortia which are doing really useful work. 

At the present time Italy possesses 157 such consortia and some others 
founded by private initiative (Cuneo and Marsala). It was these private 
consortia consisting of a few energetic, capable volunteers, which showed 
what success could be attained in this direction by the association of the 
various forces of a countr3". To the Piedmontese Antiphylloxera Consor¬ 
tium and to those of the Cagliari district, Florence and Marsala, is especially 
due the signal merit of having inspired the authorities with the idea of mak¬ 
ing these societies compulsory", wherever the majority" of the vine-growers 
were in favour of such a step. 

The Mnistry of Agriculture retains the chief supervision of these insti¬ 
tutions by means of Roybal Commissioners, in order to secure unity' of 
work and of control. 

When the consortium has been formed, either by the voluntary deci¬ 
sion of a quarter of the vine-grow"ers who possess at least one-third of the 
vineyards or on the initiative of the Prefect after consultation with the 
various administrative organs and the Commission for the diseases of agri¬ 
cultural plants, every member has to make an annual contribution not 
exceeding 4^ per acre of vineyard, those persons possessing less than an 
acre being exempt; the contribution must be paid on the basis of the 
provisions regulating the collection of direct taxes. 

The functions of these consortia are many and varied. They are 
responsible for precautionary methods; the actual control of the pest,; 
the formation of nurseries of vines resistant to the parasite; the difinsion, 
by means of printed matter and conferences, of information respecting the 
insect itself, American stocks, etc. Some consortia act as agricultural syn¬ 
dicates for the acquisition of the raw material used in vine-growing; many 
have already imdertaken important experiments on the adaptation of the 
different species of American vines to climatic and soil conditions, on for¬ 
cing grafts, on their afltoity with the native vines and on hybridising. 
Sicily soon followed France in realising the necessity of creating new 
stocks umting the properties of phylloxera-resistance, adaptability to the 
climate of Italy (so different from that obtaining in the native country of 
the pure varieties), adaptability to calcareous and dry soils and capacity 
for producing grapes suitable for the manufacture of wine. Grimaidi, 
PAimSEN, RtxCGERi and others have been working patiently on this subject, 
which is bristling with difficulties, and we now possess various American 
X Sicilian hybrids whose phylloxera resistance has been tested for a suffi¬ 
ciently long period, while their adaptability and productiveness have al¬ 
ready attracted the attention, not only of the Sicilian vine-growers, but 
also of those of Tunis, Algeria and Spain. In Sardinia, too, at the Royal 
School of Viticulture and Enology at Cagliari, similar researches were 
begun, perhaps earlier than in any oilier part of Italy", but for various 
curious reasons the work came to nothing- r ^ ^ 

Thus, the new viticulture in Italy is,under and protnfeng 

direction. ' > ■ ’“jz, ' ^ 
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The enological industry. — The Italian wine-making industry has 
made really noteworthy progress and the organisation o£ the wine-trade 
is improving along very sound lines and acquiring a national character. 
At the present time Italian wine has acquired a reputation on the markets 
of the world; if the export trade has not yet assumed the proportions cor¬ 
responding to the development of viticulture, this is chiefl3’' due to the 
heavy duties imposed by those countries which ought to oh'er the best 
openings for the products of our wine-making industry’'. It is true that our 
light wines find formidable competitors in those supplied by France, our 
blended wines have to contend with the products of Spain and our fine 
wines with those of France and German3^ but it is also a fact that our 
wine trade has now acquired a firm footing and this is the index of our 
enological progress. 

Former!}- the onh" products accepted abroad (and these onl3’' found a 
lindted numter of customers) were Vermouth, a little Bamlo, Barbera and 
GaUinara in the case of Piedmont; while the wine-trade of Ivombardy was 
restricted to a small quantity of ValteUirmse (Val d'Inferno, Sassella, 
Groppello), which went to Swizerland; a little lyigurian wine (especially 
Vetmeniim) was exported to France and America, while Venetia sent to 
Austria a small amount of Rahoso, Prosecco^ and Valpolicdla for the use of 
the Italian population be3^ond the frontier. Chianti (from Tuscany) was 
appreciated, but not as much as it deserved, being exported 
sometimes to America. The products of Southern Italy were Httle known; 
Sicil}- exported its Marsala, Moscato ii Siracusa, Mosc&t<^ M Pantelleria and 
a little Malvasia di Lipari; Sardinia sent to Bagland rare samples of 
its wonderful Nasco,its dry Malvasia and its deHcate, &romektkVernaccia, 
and tHs was all. 

Then came the phylloxera years in France, the seasons of bad \dntages 
in Austria, our increased emigration, and the growth of our political influence; 
there arose a demand at reasonable prices for first our blended, and later 
our ordinary, wines. Gradualfy, also, fine bottled wines made themselves 
known, and side by side with those alr€ad3" familiar, the products of Southern 
Italy found a place: theVesnvian vintages with their classic names, Falerm, 
Viim ii Pompei, dTm^hia, di Capri ; the products of Fatium under the name 
of Gmzam. A new industry also made its appearance, which at the 
present juncture deserves special attention: the sparkling wines that 
opened up ne# fields of activity to Piedmont, Venetia and Central Italy. 
As a secondary branch of the trade the manufacture of non-alcoholic wines, 
cOTcentiited mtfsts and bognac was begun, but so far only with 
stnxiess. ' , , 

The export trade is developing slowty;in 1871 it reached 5350400 
gatfeshs; in 18S0, it had risen to 48 541000 gal. and it attained its highest 
f»^t, 79 290 000 gal, in 1887, on tlie eve of the dissolution of the commer- 
dal treaty with F^nce: The rapid depression that followed was only 
transitory, since in the amount of Italian wine sold was 53 902 200 
A second jperl^ dl decline occurred about xgoo, but towards 1906 
matters gradually improved and since then the figures have been fairly 
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satisfactory, although far from as high as in the years iSSo-87. may be 
seen, our wine trade suffers from periods of fluctuation which it is dif&cult 
to remedj’-, for the present at any rate. 

During the last two 3'ears our foreign sales were as follows : 


Common wine in cask.gallons 322/8400 

Wine in flasks and demi-johns. i 620 740 

^larsala in cask. ^ 631 724 

a in bottle.hundreds 3 966 

Sparkling wine in bottle ........ i> 5 35 8 

Fine wines in bottle. » 41 oSi 

Vamouth in cask.gallons 754 777 

» >i bottle.hundreds 133 59^ 


59 34-7 400 
1 391 9S0 
427 460 

2939 

3412 
38 448 
620 192 
-103 643 


The total value of our exports in 1913 was & 3 274 783, and in 1914 
& 3 405 3^^4> the figures for 1914 being therefore higher than those of the 
preceding year, in spite of the bad effect of the European War upon the ex¬ 
port of kinds such as ]\Iarsala, sparkling wine and Vermouth. 

Oz^r best CHStomers. —In 1914, France was our best customer for ordinary 
wines, 9 550 900 gal. being sent to that country, although this market had 
appeared closed to our wines after the adoption of the new Customs tariff. 
Switzerland took 15 255 800 gal., Brazil 2 450 700 as against 3 627700 in 1913; 
the exports to German}" rose from i 027 580 gal. to 2 614 oio and those to 
the United States from i 740 030 gal. in 1913 to 2 210 450 in 1914, while 
the supply sent to Argentina fell from 3 244 600 gal. to i 937 200. Aus¬ 
tria set her face wholl}^ or almost wholly, against all importation of wine, 
with the idea of using only her own products; however, she continued to 
purchase Marsala, of which 30 152 gal. were forwarded in 1913 and 30725 
in 1914. Our exports of fine wines to the United States only increased to 
an insignificant extent: 185 600 bottles were exported hi 1914 as against 
184400 in 1913. The trade of wine in flasks ("fiaschi’*) was slightly 
on the increase in almost all the countries of America, except Brazil, where 
it fell from 320 737 gal. in 1913 to loi 505 in 1914, and in the United States, 
where it fell from 308 456 gal. to 138 811. This decrease is not a serious 
matter, being only temporary. The sale of Vermouth diminished a little 
everywhere, except in Great Britain and the United States, in which 
countries it rose respectively from 81 675 and 42 345 gallons in 1913 to 
101 920 and 56 981 gallons in 1914. A notable decrease in tbe sale of 
bottled Vermouth is recorded in Argentina, Brazil and the United States. 

With regard to this, however, one fact must be borne in mind. Some 
of the most important firms manufacturing and dealing in Vermouth, in 
order to avoid the very heavy duties of certain States, imported the raw 
material in the form of unrefined wine and extracts, buying on the spot the 
necessar}^ alcohol and sugar, and manufactured local Vermouth, indeed of 
importing it from the mother-country. This is also the case with sparMing 
muscat in the United States. 

Insiitniiom for the promotion of instruction in mHewUme and enology. — 
In little more than forty years the vine-growing m 4 wiiJe-inaldng in- 
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dustry of Italy made remarkable progress. The latter began with the found¬ 
ing of a Royal School of Viticulture and Enology at Gattinara, subsequently 
transferred to Asti; to this School was entrusted the scientific study of 
the wine-making industry. Eater w^ere established the Royal Schools of 
Viticulture and Enology of Conegliano (Venetia), AvelHno (Campania), 
Catania (Sicil5^), Alba (Piedmont) and Cagliari (Sardinia). Some of these 
have two courses: one for instructing the technical cellarmen, the other for 
the directing Staff. The Royal Schools of Phytopathology^ at Pavia and 
Rome were given charge of the investigation of vine diseases. The 
experimental cellars of Arezzo, Barietta, Milazzo, Noto, Riposto and Vel- 
letri were entrusted with the duty of showing by actual demonstration the 
changes to be adopted in the methods of preparing and storing wine. In 
addition to the provincial and district travelling chairs founded by private 
initiative, Royal Special Travelling Chairs of Viticulture were established 
at Castellamare, Osimo, Piazza Armerina and Velletri. 

With a view to organising the Italian wine trade and affording guarantees 
as to the qualities and genuiness of the products, a number of special dele¬ 
gates (Royal Enologists) were sent abroad. These have done excellent ser¬ 
vice in Germany, Austria and Switzerland, and are at the present time very 
useful in Latin America and the United States. Their work is manifold and 
varied and alwayrs useful, even when limited to informing the Govern¬ 
ment and the Mother-country of the prevailing conditions, legislation md 
commercial requirements in the countries where they are stationed. Wine 
exhibitions were organised in Switzerland, Belgium, Germany and Argen¬ 
tina, for the purpose of making our finest wines better known to, and more 
appreciated by, merchants, hotel-keepers and consumers. A law against 
adulteration of wines, white avoiding extreme measures that might en¬ 
gender unjust distrust without being of any practical benefit, regulates 
and sui^rintends the production and sale in the country. When the 
mechanism for enforcing this law is more fully developed, it will be more 
than sufficient to safeguard the inter^ts of the consumers and to uphold 
the dignity’' of the very important industry with which we have now dealt. 
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671 - Report on the Prc^ss of Agriculture in Mia for 101M914. — Coybntrit, b. 

(Agricultural Adviser to the Government of India), 81 pp. Calcutta, 1915. 

An account of the work of the Agricultural Institute at Fusa since its 
foundation by Lord Curzon in 1904 and of the progress of Agriculture in 
India during 1913-14. 

The institute at Pusa now contains a staff of over 112 officers and has 
passed out 229 students as specialists in various branches, in addition to 
publishing a total of 97 research memoirs and 48 bulletins. The more im¬ 
portant works carried out by the Institute include an account of the wheats 
of India, the workmg out of the inheritance of the varietal characters of 
Indian wheats on Mendelian lines and of the inffuence of environment on 
milling and baking qualities; the establishment of the economic significance 
of natural cross-fertilisation in cultivated crops; experiments on the avail¬ 
ability of phosphates and potash in Indian soils, the loss of water from soil 
during dry weather, the water requirements of crops and records of the qon- 
stituents of drainage water; an account of the insect pests of India and the 
locust problem in the Bombay Presidency; investigations on the more im¬ 
portant crop-pests and the working out of remedies; investigations into the 
moreimportant subjects of soil bacteriology and of the role of bacteria in the 
fertilisation of Indian soils; the study of crop diseases throughout India and 
the application of remedial measures (work which has saved the Palmyra 
industry in the Madras Presidency); investigations into the saltpefae te- 
dustry; studies of variot^ types of Indian tobaccbs and critical 
of various Indian aops such as: gram, rape, mustard, p^jeou pea, 
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plants, etc.; study of effects of improved cultivation and of tlie use of improved 
implements; the establishment and improvement of one of the best breeds 
of Indian cattle ; the publication and dissemination of the results and cor¬ 
respondence relating to Indian agriculture. In addition to this should be 
added the work of the Veterinary Research laboratories at Muktesar on the 
diseases of cattle and prophylactic and curative serums and vaccines. By 
means of this work the staff has gained a world-wide reputation and the 
Institute has established its position among learned institutions. 

The chief features of the development of Indian agriculture during the 
year are as follow's; the introduction of steam tacMe for cultivation ; the 
establishment of two herds of milking strains of the Ayrshire-j^Iontgomery 
cross as part of a scheme for the improvement of dairy cattle in India; the 
storage of sugarcane in clamps and the growing of sugar-beets in the Pesha¬ 
war VaUey, thus giving greater continuity to a factory; investigations on the 
relation between carbonic acid in soils and the amount of lime and magnesia 
in solution; extension of the cultivation of the new" hybrid wheat No. I2 in 
the Gangetic plain and on the black soils of the Deccan ; investigations on 
the disease of Java indigo and improvements in the industry; experiments 
on surface drainage resulting in improving the cropping power of soils in 
Bihar, the equipment of an Experiment Fruit Station at Quetta in Balu¬ 
chistan ; determination of the cause of JJfra disease of rice and remedial mea¬ 
sures ; methods for the control of red rot of sugarcane and the determination 
of the causes of three previously undescribed cane diseases; investigations 
on wilt in cotton, and sesamum and potato blight; improvements in green 
manuring in dry" soils by soaking the green manure in pits before applying; 
investigations of soil toxins and the measurement of toxicity by means of 
the rate of CO2 evolution ; investigations of the organisms concerned in 
the fermentation of rice beer and the value of Aspergillus my me. 

With regard to the development of cotton growing considerable dijB&- 
cnlties arise in the organisation of seed distribution, in the supply^ of pure 
seed, in the prevention of adulteration of both seed and lint and in the build¬ 
ing tip of confidence on the part of buyers and spinners. Strains of improved 
quality, unless also possessing greater cropping power, are not readily" 
adopted by the native cultivators owing to the diflficulty of realising the 
increased value for the produce. 

A sugarcane-breeding station has been established at Coimbatore and 
great variations have been found among the various strains raised from seed* 
Stations for testing varieties are being established in various provinces and 
encouragement is given to the establishment of pioneer sugar factories on 
a large scale, two of which are already working. In addition to improvement 
in the cane-sugar industry attention is being paid to sugar from other sources^ 
such m that from sugar-beets and date palms. 

The introductkm of foreign varieties of groundnuts has resulted in an 
exten^n of the area under this crop, the whole of which is con¬ 
sumed locally. In addition to its commercial value the crop is a valuable 
addition to tim rotation in increasing the yield of wheat, , 
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672 - Agriculture in Russia in 1913. — From data contained in the “ Staasticai Economical 
Yearbook of Agriculture in Russia and Other Coimtries in Isviestha Giavnago Uprav^ 
leniia Semleoustvoistva i Semledieliia (Intelligence of the General Birection of Band, and 
Agriciiltural Organisation), No 7, pp. 164-168, Petrograd, 1915. 

The year 1913, which closes the epoch before the war and the prohibi¬ 
tion of the sale of alcohol which followed immediately upon the outbreak 
of war, represents the division between the agriculture of the past in Russia 
and that of the future and will certainly be used as the basis of all studies 
and researches of a statistical and economical nature on agriculture in 
Russia. The following is a summary’- of the most important and charac¬ 
teristic data of the year. 

From the appended table it will be seen that the area under cultivation 
in 1913 has increased, as it had in previous years also. 

Seeded area 
in thousands 

Year of acres 

1909 . 261 585 

1910 . 269 089 

1911 . \ . 273 767 

1912 . 270 315 

1913 . . 282 988 

The greatest increase in the area sown occurs in Asiatic Russia : from 
25 118 000 acres in 1909 to 33 360 192 in 1913, that is to say an increase 
of 33 per cent; in the 50 provinces of European Russia this increase in the 
same time has been only 4.4 per cent. 

At the same time that the acreage under cultivation has increased, the 
yields have also increased. Thus in 72 provinces and regions of the Empire 
the crops rose to 123 209 000 tons in 1913 as against 93 965 000 tons for 
the average of the five years 1906-10, 

The data for 1913 also confirm another very important fact, which was 
recorded in the preceding Yearbook, and which consists in the continual 
increase of yield per unit of area, as the following table of the average crops 
shows: 


Tabue I. — Yield, in lbs. per acre. 



R>e *1 

it 

Spring wheat ] 

Barley 

1 Oats 

Year 

Peasant 

ji 

Barge j ' 

Peasant 

Barge ^ 

t 

Peasant 

! 

Barge 

Peasant 

Barge 


farxos 

estates 

farms 

estates \ 

farms 

estates 

farms 

estates 

1901 to 1910 . . . 

. . 669 

716 11 

602 

682 

682 

1 

1 762 

669 

1 776 

1910 . . 

... 749 

769 |l 

629 

736 

749 

1 716 

703 

7»9 

19II . . . . 

. . . 642 1 

1 

602 

669 

682 

749 

669 

703 

1912 . . . . 

. . .1 716 

8631, 

655 

7361 

736 

7x6 

749 

769 

1913 - • . . 

... 1 776 

83611 

709 

1 

1 

769 j 

%o 

743 

; 863 
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The small crops of 1911 are due to the fact that it was a bad farming 
3"ear, 

Among the signs of the agricultural progress of Russia, the increase 
of the area devoted to potatoes and of their 3Aeld must also be recorded, 
as it proves that the s^-'stems of cultivating the land have improved. Thus 
in 72 provinces and regions of the Empire during the five years 1906-10, 
the area under potatoes was estimated at 10 561000 acres, and the total 
average crop at 30 080 000 tons, whilst for 1913 the respective figures were 
II 916 500 acres and 35 013 000 tons. 

Table II gives a comparison of the production with the exportation 
of the most important cereals during the five y^ears 1910-1914. 



Table II, — Production and exportation of cereals. 





Exportation 



Yield in thousands 

--- 


Crop 

Year 


: 




of tons 

in thous'inds of tonsj percentage of yield 

_ 

’ 





1910 

21 650 

, i 

645 i 

2.9 


19II 

19 022 

854 ; 

4.0 

Rye. . . . 

1912 

26035 

484 ;. 

2,8 


1913 

24 696 

629 ; 

2d 


1914* 

21 473 

{371) 1 

( 1 - 7 ) 


1910 

20 715 

6 029 1 

29.0 


1911 

13 606 

3869 ; 

28.0 

Wheat. . . 

. . 1912 

19 280 

2 579 

13.0 


1913 

25 502 

327* i 

13.0 


1914* 

20 765 

(2 369) 1 

(12.0) 


19x0 

14 92S 

1322 ' 

8.9 


igii 

12 252 

1370 ; 

II.O 

Oiits . . 

X912 

15 250 

822 ! 

5.0 


1913 

17507 

596 ! 

3.0 


i 1914* 

1 

12 63S 

(274) 1 

, (2.0) 


1910 

9930 1 

3 933 1 

39.0 


. ; X911 

8 860 

4 224 

47.0 

Bitrky , , . 

. . 1 1912 

10027 

2 708 

27.0, . 


1913 

12 267 1 

3S69 

32.0 


»' 1914* ' f 

^79 ^ j 

(1 931} I 

{23.0) 

* The data as to exportation aEahrace 

mSf It months. 


■ - 
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Prom the above table it will be seen that among the cereals only wheat 
and barley are really important from the point of view of exportation. The 
place occupied by Russia in the grain market of the world is best shown by 
the exportation of wheat. During the five years 1908-12 the exports from 
Russia and the other wheat-exporting countries were as follows : 

In thousands of tons 



190S 

1909 

1910 

igii 

1912 

19^3 

Russia. 

I 435 

5 06a 

6 029 

3 869 

2 595 

3 272 

Argentina . . . 

2 063 

2 515 

I 870 

2 273 

2 579 

— 

Canada , . . . , 

I 193 

I 338 

I 354 

I 241 

1 741 

2 531 

Australia , . . 

451 

870 

I 321 

I 531 

935 

— 

United States . . 

2 724 

I S22 

I 257 

645 

So 6 

2 483 


Among the above countries the one which competes most with Russia 
is Canada, where the area under wheat is increasing very rapidly. In 
1901 it was 4 081 000 acres, while in 1913 it had risen to ii 017 000. 

The area sown to wheat in Argentina, Australia and the United States 
does not change much, sometimes increasing and sometimes diminishing. 

The prices of grain fell somewhat during 1913, whilst the wages of farm 
hands rose in comparison to those current during the preceding year; thus 
the year 1913 was not so favourable to Russian farmers as 1912 had been, 

Uive-stock breeding has diminished to a noticeable extent in European 
Russia. While the statistics of 1899 estimated the number of cattle at 
38 millions, in 1912 it had fallen to 32.9 millions. The number of sheep and 
pigs is also smaller. 

The amount of live stock in Russia as compared with that of other 
countries is shown by the following table, in which the number of head of 
live stock per 100 inhabitants is given. 


Live stock 


Country 

hoises 

cattle 

sheep 

pigs 

Russia-in-Europe .... 

. . . 17.8 

24.9 

31.S 

lO.I 

Siberia. 

. . . 48.1 

57.9 

50.8 

11.4 

Central Asia. 

. . . 44.4 

48.4 

194.5 

1.0 

England . 

... 4 .x 

25-9 

60,0 

7.2 

France.. 

... 8.2 

37.4 

40.9 

17.8 

Germany. ........ 

... 6.9 

32.1 

8.4 

39.2 

Austria . .. 

... 6.3 

32.1 

8.5 

22,5 

Htmgary . 

. . . 11.3 

33.0 

40.9 

36.3 

United States . 

. . . 22.5 

60,6 

55 :x 

63,1 


As regards vine growing, in 1913 there were 675 000 acres of vineyards, 
which produced 50 853 000 gallons of wine. The price of wine varied from 
4%^ to 6 s 3 ^ per gallon. Taking the average at to igwff pergal., the value 
of ail the wine produced in the Empire is 3 to 4 millions sterling. If the 
saleof alcohol is to be permanently forbidden, vine growing in RtiiSsJa will 
be seriously injured. 
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Among exports of animal produce, that of butter and eggs increased 
in 1913. While in 1912 71 768 tons of butter and 3 396 millions of eggs 
were exported, the corresponding figures for 1913 were 76 346 tons and 
3372 millions. Further it must be noted that the meat exports increase 
continually; formerly the^' never exceeded 9 350 tons, but in 1910 the} 
rose to II 526 tons, in 1911, 13 315 tons, in 1912, 19 474 tons and in 1913, 
20 312 tons. 

Among the imports the increasing quantities of chemical manures 
are worthy of note. In 1908 they were 161 200 tons and in 1913 they had 
risen to 548100 tons. The imports of agricultural machinery have rapidly 
fallen ofi, for from a maximum of 177 325 tons which was reached in 1912, 
they fell to 127 332 tons in 1913. This decrease is probably due to the 
fact that the Russian agricultural machine industry, which is steadily deve¬ 
loping, has begun to compete successfully with foreign makers. Accord¬ 
ing to the data given by the Yearbook, the home output of agricultural 
machines was estimated at £ 3 564 000 in 1912 and at £ 6150 000 in 1913. 
The value of agricultural machines imported from abroad was £ 6 288 500 
in 1912 and only £ 4 936 000 in 1913. 

In conclusion, it may be said that the year 1913 was a satisfactory year 
for Russian farming, considering that the acreage under crops had continued 
to increase, as well as the yields per unit of area, both in the peasants* 
farms and on the large estates. The fact that agriculture in Russia is 
making constant progress is confirmed also by a number of indirect signs, 
among which the chief are: a) the increased production of potatoes, which 
is intimately connected with the improved methods of fanning and cannot 
be considered in connection with the distillatiou of alcohol; and h) the in¬ 
creased consumption of chemical fertilisers and increased use of improved 
agricultural machiner}\ 

673 - Studies OB Pellagra. — I. Tizzoni, G. On the infectious Nature of Pellagra: Results 
of Investigations in Italy anU in Bessarabia. Rendus hebdomaduires des Seances 
de i^Aradimie des Sciences, VoL 160, No. 13, pp. 398 -400. Paris, March 29,1915. - II. Nix- 
ZESCO, J. V. Studies on Pellagra: Research on the Feeding of Animals exdusix^ely 
with Maize. — Comptes Rendus hebdomadaires des Sianm de la Sociite de Biologies 
Vol. EXXVIII, No. 8, pp. 3i2>224. Paris, May 14,1915. 

I. — The observations made by the writer in Bessarabia, Russia, in 
1914, have demonstrated persistently in 17 new cases, the presence of the 
micro-organism described by the writer under the name of Streftococcus 
fellagrm in the blood of patients and sometimes in the cephalo-rachidian 
liquid and in the tissues. These results confirm those previously obtained 
by the writer in- upwards of 150 observations carried out in Bessarabia; 
they are also identical with those he obtained in Italy. 

Ttere are cases of pellagra which certainly have no connection with 
wmht poisoning, either because the quantity of maize ingested has been 
too small to produce poisoning or because tod long a period (10 years) has 
dapsed between the use of maize as food and the outbreak of the disease, 

^ Tl^ pella^ gem is polymorphous, being variable in bdth its morpho¬ 
logical and biological characters. The variations are mostly connected 
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with the period (ascending or descending) of the disease, with the composi¬ 
tion of the nutritive substratum and with other causes which are still 
unknown. In certain cultures it is possible to follow all the transition phases 
from one form to another, so that the unit3^ of the species can be affirmed 
beyond an\^ doubt. 

In severe forms of pellagra, very common in Russia, pol^morphisim 
is more frequently- observed than elsewhere. A whole series of obser\’ations 
on the behaviour of cultures of pellagra germs from Russia, including the 
spontaneous reversion to ancestral types and the frequency^ ot the bacillus 
tyrpe, show that in that country^ the pellagra microbe is nearer the original 
stock, from w’hich it may be inferred that the disease is more recent in 
Bessarabia than in Italy’, 

II. — In a preceding note the writer demonstrated the presence of zei- 
nolytic ferments in the blood of victims of pellagra, and he has advanced 
the hypothesis that the penetration of zein into the blood is facilitated by- 
digestive troubles. Maize very probably contributes to the production oi 
these troubles, especially’ when it forms the bulk of the food and is eaten 
in large quantities. 

In further research carried out at the Physiological Institute of Bucha¬ 
rest, and here summarised, the writer was able to obtain experimentally the 
production of these ferments in animals fed exclusively on maize. From 
his experiments, which w^ere conducted on dogs (the nutrition of which 
closely approaches that of man) he concludes: , 

1. Zeinolyi:ic ferments are found in the blood of dogs fed exclusively 
on maize for a period of at least three months ; this proves their poisoning 
by zein. 

2. The digestive troubles which accompany an exclusive diet of 
maize must facilitate the penetration of intact zein into the blood. These 
troubles, as well as those of general nutrition, are very probably due to the 
insufficiency of maize as food, its protein being without tryptophane and 
containing only a small quantity of glycocoll and of lysm, as has been shown 
by Osborne and Ciapp. 

3. The insufficient value of maize as food, and poisoning by zein, 
must be included among the chief causes of pellagra. 

674 - Anchylostomiasis among Peasants near Florence. — passerini, n., in Atti deiia 
R. Aceademia de% GeorgofUi, Vol. XCIII, pp. 99-xio. Florence, April 1915, 

Anchylostomiasis is a disease which is widely spread in the Old and 
Kew Worlds. Its limits of latitude appear to be 50® 31'' N. and 30® S. The 
writer having recently observed that the gardeners and peasants of the 
plains near Florence had been largely attacked by this parasite, was led 
to examine if there was any connection between the disease and the na- 
ture of the soil, as it is believed that salt soils and those rich in lime are not 
favourable to the development of the larvae. He also investigated whether 
the spread of this worm could be attributed to the special conditions of the 
water used for drinking purposes or to the large use of faecal jsfs 

manure. The paper includes observations on 50 patients; of these aS'wete 
peasants not concerned with market gardening; 22 
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01 peasants who alternated market gardening with farming; two were farm 
hands and one a cottager. The disease thus attacks equally farmers and 
market gardeners. Of the fifty patients 23 were males and 27 females, 
that is in inverse proportion to previous observations; but this is due to 
the fact that hitherto statistics had dealt chiefly with data concerning 
miners and brickmakers. It remains to be seen whether the number of 
sufferers from this disease is greater among males or females. Age seems 
also to have some influence on the development of the disease, for among 
the fifty cases observed, thirty were between ii and 30 years old. This 
is also due to the greater activity during that period of life. 

All the patients live and work in a plain where the soil (of alluvial 
origin) contains variable quantities of carbonate of lime, but never 
hij^ proportions. Of 29 samples of soil that were examined, 8 contained 
only traces of lime, 10 less than i per cent, and the remaining ii quantities 
ranging between 1.3 and 9 per cent. None of these soils could be termed 
calcareous. In the neighbouring hills, where the soil is calcareous, no 
case of anchylostomiasis has so far been observed. 

Oae condition favourable to the development of the larvae is the con¬ 
stant state of moisture in which they are kept, during the warm season, 
by continuous irrigation. 

Accurate observations have proved that the drinking water could not 
be the cause of the spread of the disease among the fifty patients. Hbi can 
the faecal matter applied to the vegetables as a fertilizer be a common 
cause of the spread of the worm, because no case was observed in the town 
where the produce of the gardens is consumed. Besides, in the sewage, 
the eggs and not the larvae of anchylostomes should be found. It is therefore 
probable that the spread of the worm is due to direct or indirect contact 
with the soil containing larvae. As prophylactic measures, the following 
are reconimended: greater attention to personal hygiene, immediate treat¬ 
ment of the persons suffering from the disease, who are its carriers, and great 
care in not allowing the sick to leinfect the soil 

675 - Agrienltmai Iiwtures for Wounded Soldiers at Petrogiad.— Giamago 
Vprm^iiA Semleoustv&iskm i SmUtdidiia (IntdHgence of tlie General Direction of 
I,and and Agricnltnral Oa^nisation), No. 8, pp. igS-rg?. Petrograd, 1915. 

The Imperial Museum of Petrograd has for some years past organised 
agricultural lectures for soldiers, which were given by the Museum staff. 
The coui:^ was interrupted at the beginning of the war, but was resumed 
itei the military hospitals were filled with soldiers who had been wDunded 
m tie Imttkfidd. These lecture are not considered as an amusement for 
the soIdkfSjbntas forming part of the agricultural propaganda among the 
rural popufetion, and the wounded much appreciate them. 

Ml the lecsinres are illustrated by means of special lantern slides and 
liib demcmslrarioii specimens of the. Museum; the audience are presented 
urith hooks, pam|dil^, wdl-maps, etc., dealing with agricultural matters. 
Those wounded udiose state of health allows them to leave the hospital visit 
the Musttjm vety mdily; the staff gives them all necessa^ information, 
white oace a in the afternoon, cinematograph pictures of agri- 
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cultural subjects are shown and explained. In order to fix the subjects of 
the lectures better in the minds of the hearers, the 3 Iuseum publishes 
short illustrated summaries of each, with a list of the books dealing with it. 

At the present time, agricultural lectures are being held in 83 hospitals 
in Petrograd and the neighbourhood. 

676 - Special Demonstration Cars for Travelling Courses of Bee-keeping, Gardening and 
Market Gardening in Russia. — Khouahtm (The Fann), xo. lo, p. 279. Kief!, 29x5. 

The last ten years of Russian rural life have been distinguished by the 
powerful and rapid development of several organisations founded for the 
purpose of promoting agricultural progress. The Minister of Railwax^s 
has just organised free courses of bee-keeping, gardening, and market gar¬ 
dening on all the railway lines of Russia-in-Europe and Russia-in-Asia. 
Special cars have been arranged in which to hold lectures, and these viil 
circulate on all lines. The demonstration cars are provided with wall-maps, 
pictures and other teaching material necessary to the lecturers. Gardens, 
market gardens and apiaries will be established near stations for purposes 
of demonstration. These demonstration cars are already working with 
excellent results on the Tashkend railways. 


CROPS AND CULTIVATION. 

677 - The Influence of Weather Conditions upon the Amounts of Nitric Acid and 
Nitrous Acid in the Rainfall in Victoria, Australia. — Anbersoj^, v. g. (Research 
Scholar, Mdboume University) in Quarterly Journal of the Royal Mdeorolo^ical Soci 4 yt 
VoL XI#I, No. X74, pp. 99-X22, xi figs. London, April 1915. 

Previous investigations of the amounts of oxidised nitrogen in rain¬ 
water have been carried out almost entirely from the standpoint of the 
agricultural chemist and principally with a view to finding the monthly 
and yearly amounts of combined nitrogen per acre carried by rain to grow¬ 
ing crops and pasture lands., The present researches were designed to 
reveal any relations which might exist between the amounts of nitric and 
nitrous acids in the rainfall on the one hand and the meteorological condi¬ 
tions of the atmosphere on the other. It was also hoped to determine the 
conditions under which oxy-compounds of nitrogen are formed in the air 
and to study the eSect of city air upon the amounts of nitrogen acids in 
the rain. ” 

The experiments covered a period from August 1912 to March 1914 and 
involved the determination, each day, of the amounts of nitric acid and 
of nitrous acid in samples of rain-water collected at the centre of Melbourne 
and at the suburb of Cantetbuxy, six miles distant. 

The nitric nitr<^en w^as determined by the salicylic method of Caron 
and Raqxjet and the nitrous nitrogen by a slightly modified form of the 
method of GriEss using sulphanilic acid and a-naphthykmine. 

,With regard to the ratio. it is remarkal?le that M m 

case during the period under review was the ratio less JEui 
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only, the valtie of the ratio approached unity, whilst in summer it reached 
a maximum of 140. The similarity between the temperature curve and the 
curve of variation of the ratio supports the assumption that the ratio is a 
function of the temperature. It seems probable that the variations in the 
ratio are due to changes in the velocity of transformation of nitrous to 
nitric acid due to variations of temperature. The origin of the nitric and ni¬ 
trous nitrogen in rain would appear to be atmospheric nitrogen peroxide, 
so that if the rain-water could be analysed immediately, before any change 
had occurred, the nitric and nitrous acids would be found in equal molecu¬ 
lar proportions. 

The analyses showed that for any one t^’pe of weather the concentra¬ 
tion of the oxidised nitrogen varies inversely as the rainfall and that the 
total amount is independent of the rainfall. This shows that the first fall 
of rain removes almost all the nitrogen peroxide from the air, so that sub¬ 
sequent rain is almost free frona the nitrogen acids. The concentration of 
nitrogen peroxide in the air should reach a definite and constant value (be¬ 
fore rak has fallen) for each type of weather, e. g. the concentration during 
a tropical storm should be relatively great and during antarctic storms 
extremely small. 

Investigations of none well-defined recurring types of rakstorm showed 
that the amounts of oxidised nitrogen per day vaiied from 1.5 lbs. per 
1000 acres k the case of certain antarctic storms to 35.0 k the case of 
intense tropical storms. 

Thus, by deviskg methods for measuring extremely small amounts 
of nitrogen peroxide in the air it should be possible to trace the movements 
of air-currents flowing either from the tropics or from the antarctic belt 
and to identify each of them with certakty by means of the nitrogen per¬ 
oxide contained in them. 

In discusskg the above paper. Dr RussEnL remarked that the varia¬ 
tion k nitrogen content of rak k England is very slight and insufficient 
to form a basis for sortkg out weather types. This method is probably 
only applicable to contkental countries where the variation is greater. 

678 - lloWABD, A*, aaU Howarb, O. I,. C. — A^ncuUttral Research 

Pma, No. 52, $5 pp. Calcutta, 1915. 

The alluvial soils of the Indo-Gangetic plak k kdia are characterised 
by a fine even texture and by the faculty which their constituent part- 
ides possess of runnkg together to form a hard crust or cement after heavy 
taks pr kri^atfon. This latter property, combined with the fact that in 
miaiiy parts, whm the mmsom is at its height, the water-table may rise 
to witjy» a few feet of tte surface, makes the proper ventilation of the soil 
a somewhat difficult matter. A ajnsiderable amount of evidence is brought 
fon^tld Ip show the crops k th^ regions frequently suffer from 
Sich crops exhibit various signs of loss of vigour which are 
usually ktepeW by the native cultivators as an indication that more 
irrigation water is required, with the r«uM: that the condition of the crop 
is merely aggravated by contkued w^wsgs. Os the other hand, experi- 
HMIs have now'prbved tte* benefit 'b derived when m^asuiies 
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are taken to break up the crust and aerate the soil to as great a depth as 
possible. 

In other parts of India, as for instance the Quetta Valley, where similar 
kinds of soils are found under totally different climatic conditions, soil 
aeration has also been shown to be deficient, though in this case there can 
b'e' no lack of drainage and the harmful effects must be attributed solety 
to the impermeable crust formed on the surface of the land. 

The necessity for aeration is still more marked where green manuring 
is practised and a great similarity naay be noted between the harmful 
effects produced by ploughing in green vegetable matter and those observed 
when fruit trees are planted in grass land. It is therefore suggested that 
there exists a connection between the two phenomena, i, e. the excessive 
production of carbon dioxide, which becomes deleterious when it forms too 
large a proportion of the soil atmosphere. 

Over and above having discovered the cause of much damage to crops, 
the waiters, in showing the part played by soil aeration on all irrigated 
lands, have indicated a means of economising wrater and thus extending 
the benefits of irrigation over a larger area of the country than was 
thought possible. 

679 - Researches on the Concentration of the Liquid Circulating in the Soils of Libya. - 

Pant.\2isELLI, B, in Bullettim delVOrto Botanico della R. Vniversitd di NapolifVol. TV, 

pp ^Taples, 1914. 

The writer applies the new osmotic theories of the“soil to the-study of 
the cultivated and sub-desert soils of Tibya, in comparison with the culti¬ 
vated and uncultivated soils of the district of Naples. He determined: the 
electrolytical conductivity according to IkdNiO and his collaborators (i) 
of the ‘'pedolytic liquid'', that is to say the aqueous extract obtained 
by percolation according to Gola’s method (2); the total dry resHuum; 
the dry residuum after dialysis; and, by difference, the crystalloids present 
in' the said liquid. The accompanying table shows the results: 

Average electrolytical condti^cUvity oj the pedolytic liquid. 


Soils K X lof 

Oasis (sand)... ■ 

Gardens.*. 4-9 x: 

Steppes of the plains. 5-59 

" Dafnia (intennediate steppes on limestone shelf) . . . 10.89 

HiU steppes. 7 *^^^ 

Cultivated hill soil. xi.48 

Panes..... • ^- 7 *^ 

^*-Sebkas ’* (salt land). 205.85 


The best cultivated soils (sands of the oases and gardens) famish a 
liquid of low concentration and almost similar to that of Italian soik; the 

"■ (i> See. B, Jam 19^1, No. 51. * . 

{2) See B, Dec. 1912, No. 1606. ' ' 
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Steppe solution, both in the plains and in the hills, is also weak; the solution 
of the “ dafnia soil, as well as that of the cultivated hilly ground, is more 
concentrated ; the dunes supply a very dilute solution, while that of the 
sebkas " is saline and in some parts very concentrated. Uncultivated 
land in the neighbourhood of Naples shows a minimum concentration at a 
great depth, which increases with manuring and the bacterial activity 
developed by plant growth. In the sands of the oases, the steppes and 
the dimes, the concentration of the soil solution increases slightly with the 
depth, while the contrary holds^n the case of the sebkas 

The sandy soils and sands of Tripolitania often give up to pure water 
large quantities of colloids, a fact which proves that they weather and disin¬ 
tegrate easily, and shows that they might be transformed by irrigation into 
very good agricultural soil. The richer the liquid that moistens the soil is 
in salts, the poorer it is in colloids ; this is probably due to the complete 
flocculation of the latter by the action of the salts. The determination of 
the total dry residue of the pedolytic liquid (Gola’s method) is, however, 
not always sufficient to allow of an opinion being formed as to the concentra¬ 
tion of the liquid itself. This occurs, for instance, in the case of very fine 
sands such as those of TripoHtania, which when acted upon by water, 
easily part with particles that remain more or less in suspension. Never¬ 
theless, in other cases there is nearly always an approximate relationship 
between the richness of the extract and the osmotic concentration of the 
pedol3rtic liquid, so that Gola’s data can still be used for the deductions 
which he has drawn from them. 


680 - The Stoiage and Use of Soil Moisture. —burr, w. w.— i. .4 gricuiturai Experiment 
station of Nebraska, Research BuUeiin'Sto. 5,88 pp., 2 ligs, 15 diagrams.—II. Id. Research 
Bulletin No, 140, 30 pp. Eiacoln, Nebraska, 1914. 

These bulletins report experiments carried out during 1907 to 1912 at 
the Experimental Sub-Station of Nebraska at North Platte, in collaboration 
with the Bureau of Dry-Farming and the Bio-ph3rsical laboratory of the Bu¬ 
reau of Plant Industry of the United States Department of Agriculture. 

The object of the experimetits was the study of the problems concern¬ 
ing the accumulation and use of soil water. The soil used was a silty sand, 
or loe^, and the subsoil conditions such that the crops depend absolutely 
on the rainfall, which averaged 18,6 inches (472 mm.) during 1875-1912 ; 
June has the highest monthly average and January the lowest. These 
facts should not be lost sight of in considering the following results. 

The maximum quantity of water retained by this soil under cultiva- 
tmn varies between x6 and 18 per cent of its dr^’’ weight; the minimum con¬ 
tent at which crops can still obtain water is about 7 or 8 per cent; in other 
words the soil water above 7 or 8 per cent of its dry weight is available for 
plants. Summer follow is the .most effective means of accumulating water 
in the soil and the relative quantity of this depends upon a number of fac¬ 
tors, w. the nature and distribution of the rainfall, the efficiency of the cul¬ 
tivation, and the presence or absence of a crop. At the North Platte Sub- 
Station, in a peri^ of six 3^ars the accumulated from 6 to 33 per cent 
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of the rainfall each season and in favourable years the soil was practically 
saturated to a depth of 6 or 7 feet. With regard to the storage of water 
in the soil, the distribution of the rainfall is just as important as the quantity; 
water accumulates more rapidly when the rains are sufficiently frequent to 
maintain the surface of the soil damp during the intervals. One inch of 
rain falling on a very dry surface rarely moistens more than 6 inches, whilst 
a fall of half an inch is only stored if the sod is already damp from pre\dous 
rain. Water passes more rapidly through a damp than through a drj soil. A 
cultivated soil retains water better than an uncultivated soil; and this dif¬ 
ference is greater in proportion as the rainfall is heavier. Ploughing is more 
efficient than disc harrowing in accumulating water in the soil; disc harrow¬ 
ing is more successful on a stubble in destroying weeds and in stirring the 
surface soil, but a mulch of several inches of hay or straws is still more effi¬ 
cacious in storing water. 

Maize, oats, spring Yrheat and barley use the soil water to a depth of 
4 or 5 feet; winter wheat uses water to a depth of 6 or 7 feet; maize sown in 
rows and hoed uses less wrater than other cereals. 

Plants appear to extract the water from the soil by^ developing their 
roots in the moist soil; capillary movement appears to play only^ a small 
part., Under normally favourable conditions vegetation in an active state 
of growth is a more important factor than surface evaporation in removing 
the water from previously saturated soil. Weeds are often the most act¬ 
ive agents in consuming the soil water and in preventing its storage in the 
soil for the benefit of other plants. A 3-inch straw mulch is the best means 
of diminishing surface evaporation during prolonged drought. In these 
particular soils lucerne when once established utilises the water to a depth 
of 20 to 30 feet. 

Capillarity is a useful means of supplying the water requirements of 
plants within certain limits when water is available ; for instance, it may 
be an important factor when the water-table is just at the lowest limit 
reached by the roots of the crop. But the water-table may be too low for 
capillarity to supply the roots, as in the case of the high lands of Kebtasfca. 

According to these researches, the production of i Ib.of dry matter of 
wheat, rye, oats and barley requires twice as much water in an unfavourable 
as in a favourable season. Unfavourable conditions to these cereals do not 
necessarily constitute an unfavourable Season for maize, as its chief grow¬ 
ing-period is so much later. 

681 - llie Humidity of Imm Soil under Different Crops. — von SEEr^sonsT, c. 

(Agr. Expt. Station of tbe University of Gottingen), in Journal ^ur LandwirtscMfi^ 
Tol. XEHl, Part I, pp. 3 Sgts- Berlin, 1915. 

This paper contains the results of 13 years' experiments on loam soil 
carried out in. the agricultural experiment field of the University of Got¬ 
tingen (cf. Journal fur Landwirtsckafi, 1902 and 1906}, They are 1^^^, 
on the data given in the accompanying tables. 
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Tabge I, — Crops {averages 1901 - 1913 ), ibs. per acre. 


i i i 1 

Rye Wheat j Oats * 1 

i ! Potatoes i 

Beets 

Peas (Victoria) 

grain straw grain straw ' grain ^ straw ' 

seed 

haulm 

I 

! 

1 

303X j 6740 

' ! i i 

! ' f ’ 

i 1 j ; 

3 353 , 6 2S3 ! 2 673 5 090 1 19 708 

: : ' I ' 

; j 

90 200’ 

I 

1417 

3 080 


Table II. — Ranifall {averages 1901 - 1913 ), mm. 


Year 


April ! May June l July August ' September ; October j November 


656.7 ij 44.0 ' 58.1 70.9 74.8 69.6 58.2 ! 44.1 


53*2 


Tabi.E III. — Humidity of Soil at Di^erent Depths 
{averages 1901 - 1913 ), per cent of drv soil. 


1 


Crops 

j 

j Bepth. 
i inches 

April 

May 

June i 

July 

i August 

Sept¬ 

ember 

October 

Npv- 

ember 


10 

22.2 

21.4 

20.2 

17.6 

1S.4 

IQ.9 

20.5 

22.0 

Potatoes. 

20 

22.3 

21.9 

21.2 

i9o 

18.5 

20.1 

20.4 

21.2 


: 

22.6 

22.2 

21.8 

21.0 

1 19.6 

20.8 

20.8 

21.6 


1 10 

21,0 

17.8 

16,3 

16.S 

19.0 

20,5 

20.5 

22.6 

Rye . 

. 20 

21,8 

19.9 

17.2 

16.8 

17.3 

19.7 

20,2 

21.5 


i 30 

23.1 i 

21.4 

19.0 

19.0 

H 

CO 

20.0 

20.3 

21.4 


zo - 

22.3 

2I.I 

20.2 

16,5 

1 16.8 

19.0 

20.0 

22.x 


. 20 

22.3 

21.9 

21,4 

18.8 

; 16.9 

18.2 


21.4 


; 

22.6 ; 

22.2 j 

: -21.8, 1 

20,0 

18.7 

17*8 

X9.4 

22.0 


xo 

22.2 1 

20.5 1 

1 1 

X6.7 

19-3 

20.7 ■ 

20.7 

22.1 

Reas . . 

.i 20 

, 22.0 ' 

21.2 * 

X9.0 1 

15-9 

i 17-5 

19.8 

19.8 

21.4 


j 30 

i ^^-5 1 

^ 22.2 1 

21.0 

,x 8.5 

18.6 

19.5 

20.4 

22.0 


10 

22.3 ' 

i 1 

20.1 

16.x. 

'16.3 

1 

1 1S.5 

20.0 

20.4 

21.4 

Oats ...... 

-I 20 

; 22.2 

1 23C.5 i 

^7*4 

15-7 

1 X5.7 

X7.0 

X9,6 

21.3 



1 22-5 

i 22.0 

X9.6 

16.7 

j ^^'7 

17.7 

19^1 

21.2 


16 

' 2i:.9 

las 

16.0 

X4.8 

! 17-9' 

20.1 i 

20.2 ; 

22.2 

meat . . . . . 

20 

' '22.x 

20.5 ^ 

16.5 

X4.8 

! 3:4.8 

18.6 

20.0 

21.3 


' 50 

22.3 i 

21.5 

19-3 

16,9 

’ 16.3 

XS.2 

: 19.7 

2X.2 
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In the first place, it is seen that soil under potatoes is almost always 
the dampest, i. e. this crop uses the smallest amount of water ; soil under 
rye is the driest in April and "Msiy, on account of the cereaVs rapid growth 
during those months. As regards beefs, from April to June the soil is about 
as moist as in the case of potatoes; on the other hand, the consumption 
of water by the former increases from July onwards and is greater than 
that by potatoes. Peas use relatively Httle water and thus take the third 
place after potatoes and 13 e; their water consumption begins in May and 
becomes large in June. Oats commence to utilise the water of the tipper 
soil la3 ers in Mbx and continue to do so during June; their development is 
strongest in July and thet^ then draw upon the water of the lower la^^'ers, 
which hj August is also exhausted. As regards wheat, its need of water 
is apparent in May and thus it comes next to rye ; its water consumption 
increases in June, and in July land under wheat is the driest of all, except 
that at a depth of 30 in. it is a little damper than land under oats. In the 
case of both these cereals the dry conditions are maintained even into Au' 
gust. 

For these reasons, potatoes, r5’e and peas are the most suitable plants 
for relatively light soils, owing to the small amount of water the^^ require 
and the fact that they onl^^ draw upon the water of the upper layers. On 
the other hand, wheat, beets and oats are better suited to relatively heavy 
soils, as they use more water and draw upon the deeper layers. 

682 - The Influence exerted by the Nature of the Soil upon the Bacterial Me and Che- 
mieal Changes in the SoiL — Christensen, H. (Danish Crop Bxpenmeat Organi¬ 

sation): I. Stiidier over Jordbimdsbeshaffenhedens Indflydelse paa BahteneSKfvet og 
Stofomsaetningen i Jordbimden. — Tidskrifi for FUnitavt, Vbl. 21, EaH 3, pp. 32i'5i2, 
31 figs. Copenhagen, 1914. —IX. Studien fiber den Binduss der Bodenheschaffenheit anf 
des Bakterienleben nnd den Stofftmsatz im Brdboden. — CentratbUOt fur 
etc., IL Abt., Voi. 43, No. PP- 21 figs., ,2 plates. Jena, 1915. 

In these, as in his previous researches [Tidskrift jor Plmtmvl, XIII, 
pp. 167-171,1906), the writer used Remy’s method of cultiires in inoculated 
solutions of mannite. In his present experiments he used numerous soils 
for inoculation and first showed that Aztdohaeter is not always found in 
soils containing a sufficiency of basic substances, especially of lime; but 
that its presence and its diffusion depend mainly on the reaction of the soil 
and particularly on its basic character. Thus this bacterium is very common 
in alkaline soils, that is to say, in those containing sufficient calcium car¬ 
bonate to give effervescence with hydrochloric acid ; it is rarely found in 
neutral soils and scarcely ever in add ones. Consequently, its disappeamnce 
from a soil does not depend so much upon the presence of substances having 
a toxic action upon bacteria, as upon the absence of basic compounds 
necessary to its life, espedally the carbonates of lime and magnesia. The 
behaviour of this micro-organism towards phosphoric acid does not appeiaar 
to be so precise; in any case, the fact that a large development of Azokh 
bacfer was obtained in a mannite solution without phosphates would 
to show that the inoculated soil was not deficient in phc^phoric aci^- 

The microbes which produce fermentation in mannite are be {oitod iti 
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all arable soils, their numbers depending upon the amount of lime present 
in the required form. With regard to the power of decomposing peptone 
possessed by a soil, great differences exist according to the various culti¬ 
vated soils ; these depend partly upon the chemical composition of the lat¬ 
ter, phosphoric acid being important, and partly on their biological condi¬ 
tions. As a rule, the addition of carbonate of lime is of no effect and none of 
the soils were affected in this direction by the addition of humus. Usually 
a weak power of decomposing peptone seems to indicate conditions un¬ 
favourable to plant gro^h. 

The rapidity with which cellulose was decomposed seemed on the other 
hand to depend upon their chemical composition, since inoculation had no 
effect * lime and phosphoric acid would appear to be the principal factors 
concerned. As had been previously shown, the addition of moor peat 
gave no formation of nitrites in the solntions used ; this seems to depend 
more upon the absence of nitrite-prodncing organisms than upon the pre¬ 
sence of inhibiting bodies. 

To sum up, the main idea resulting from all these researches is that bac¬ 
terial life, and the transformations of the soil substances connected with 
it, depend essentially upon the reaction and the basicity of the soil, as well 
as upon the presence of soluble phosphoric acid. 

The article concludes with a bibliography of 93 works. 

683 - Ants^onism between Anions as Affectii^ Soil Bacteria, (i). — niPM&N, c. B., 

and Burgess, P. S, (California Agricultiiral Bxperimjent Station) in C$n^ralblatt fur BaUe- 

fiohgie^ Pa}ti$lienkunde und lnfehiionshratikhe 4 iet%t Vol, 42, No. 17-1R, pp. 502-509. 

Jena, November 1914. 

This paper is one of a series ot five papers (2) dealing with the toxicit j 
of the common alkali salts KaCl, Na^ SO4 and Nag COg towards the more 
important groups of soil organisms, namety the ammonif3dng, nitrifying 
and nitrogen-fixing flora, in their natural condition. It concerns the relation 
of salt combinations to the natural nitrogen-fixing flora of the Anaheim 
sandy soil. The method employed was as follows: 50 gm. portions of 
the sdd were distributed in tumblers and one gram of mannite and the 
nectary sterile distilled water added along with the salts which were 
to be studied. The moistened soil was then thoroughly stirred and the 
tumblers were covered with Petri dish covers and incubated for 4 weeks 
at to C. After incubation the soils were dried and ground and 
gram portions were taken for analysis by the modified Gunning inethod. 

Some evidence of antagonism was obtained in the case of combina- 
tious oS sodium carbonate and sodium chloride and of sodium chloride 
mi sbditsm sulphate, but none could be found in the case of sodium sul- 
ifliate and sodium carbonate. . .. 

: The com^ntrations at which nitrogen fisktion ceases are lower when 
tile saliB are mixed than when they are used singly. 

(!) See also A, Feb,' *-915, Ho, 1:4$.; ' '' ' {Ed.) 

(2) See CmMM^ ihe W. 32, p. 58; Bd. 33, p. 505 ; Bd, 35, p. 647; 

t, ' ' ’ , ' ^ I ' 
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While marked antagonism between anions was found in the case of 
nitrification, it is onh* Yery feeble or absent in the case of the nitrogen-fixing 
flora. The ammonif^dng flora occupies an intermediate position. Thus 
antagonism between ions is only of practical significance in the cases of 
the ammonifying and nitrifying floras and of no significance for the 
nitrogen-fixing flora. 

6S4 - Methods of Counting Bacteria. — breed, r. s., in Science, voi xi,i, No 1061, p. 660. 
Lancaster, Pa , April 30, 1915. 

The waiter criticises the methods of counting bacteria, viz: the micro¬ 
scopic, the dilution and the plating methods. During recent years the last 
method has been most frequently^ adopted. The few comparative test? 
that have been made of this method show that there are uncontrollable ele¬ 
ments in the technique 'which cause large errors. In both the dilution and 
the plating methods errors are liable to be introduced by the uncertainty 
of growth in the culture medium used and also in the possible clumping of 
the organisms. The microscopic method is free from these sources of error, 
but does not distinguish between live and dead organisms, thus causing 
the count to be larger than it should be. The so-called bacterial counts 
are therefore much better styled '‘estimates”. 

685 - Irrigation of Farm and Garden Crops in the United States, — i. Welch, j. s : 
Irrigation Practice - Idaho A'-ncnlhiml Expermeni Sfation, Bulletin 1^0. 7S, pp, 4-27. 
Moscow, Idaho, January 1914. — n. Knorr, Fam (Superintendent Scotsbluff Expe¬ 
riment Substation, I^Iitchell, Nebraska): Irrigated Field Crops in Western Nebra^a, - 
A^mulhml Expermetii oi Plebraska, Bulletin No. 141, Vol. XXVI, No. Ill, 

pp. 3-31. Dinoolu, Nebraska, May 1914. — III. Welch, J. S. : Potato Culture under 
Irrigation. Af^ricultur&l Experiment Siaiimt Bulletin No. 79, pp. 17-27. Moscow, 
Idaho, April 1914, — IV. Khorr, Fritz: Vegetable Gardens on Irrigated Farms in 
Western Nebraska. - Agricultural Expmmmd Station of Nebraska, Bulletin Iflo. 142, 
pp. 5-24. I<incoln, Nebraska, April 27,1914- 

I. — The object of these investigations is: i) to obtain accurate infor¬ 
mation regarding the amount of water to be applied to common crops; 
2) to determine the critical periods in the development of the plants 
when iitigation is most required and most efiective; 3) to determine the 
best method of applying the water. In every case careful measure¬ 
ments were made of the water applied to each plant and of the waste 
water, so that the amounts reported represent the water actually, absorbed 
by the plot. The area of the plots for each crop was about 4 acres. 

Alfalfa : About 2.75 acre-feet of water applied in 7 or 8 applications 
in the first season is found to be most profitable. During the first ye^ the 
corrugation method of irr^ation is much superior to free flooding, but 
this diSerence is not apparent during later seasons except on light soils. 

Wheat : The best results can be obtained with less than i foot per acre 
of water applied in one or two applications, the first one not before the 
booting” stage {ie, just before the emergence of the ear). The various 
stages of development are: jointing, booting, heading, floweric^, soft 
dough (or cheesy), hard dough and maturity. The difference in the time of 
krigation caused no variation in the dates of heading. Irrigatian at tte 
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jointing stage gives the greatest height of plant but does not prevent the 
subsequent shrivelling of the grain, and though a greater }deld is obtained 
by irrigation at this stage than at later stages it is more profitable to give a 
single irrigation at the heading stage, owing to the better quality of the grain 
produced. Irrigation at the hard dough stage is of no %'alue, the best results 
being obtained from application at 'the jointing, booting and soft dough 
periods. The most satisfactory method of irrigating wheat appears to be 
flooding between borders. 

In the case of spring vrheat the total amount of water should be 
increased to i or i feet per acre. 

Oats : This crop requires much the same treatment as wheat, though 
it is less liable to injury from excess of water. 

Barley : Though the interval between the successive stages of barley 
are shorter than in the case of wheat the same methods of irrigation apply 
to both. 

Potatoes : The best time to apply the water is when the tubers begin 
to form and once irrigation is started it should be continued throughout 
the season. The ground should never be flooded and the furrows should 
be so deep as to prevent the water coming into direct contact with the 
tubers. The greatest ^ield and highest percentage of marketable potatoes 
was obtained with about i ®/4 feet of water, giv^ in iour api>lkations. 

The efficiency of the water used in irrigating sage-brush land was con¬ 
siderably increased by application of farmyard manure, growing l(^umi- 
nous crops and the use of a proper system of rotation, 

II. — Similar methods to the above are recommended for cereals and 
alfalfa. In the case of beets continuous applications are required from the 
time of thinning until about 3 weeks before harvesting. Potatoes rather 
than beets should follow alfalfa in the rotation. Emphasis is placed on 
the necessity of deep irrigation for potatoes and unless wilting occurs 
the first application should be made about the time of flowering. The 
irrigation should be followed by cultivation of the surface soil. 

In the case of maize, irrigation should not be given until the flowering 
stage. The least possible amount of water for continuous gronth gives 
the best results. 

lEL — This writer recommends the irrigation of potatoes about the 
time the tubers begin to form, followed by 4 applications making a total 
of r feet of water. The importance of deep furrows is also pointed out. 

IV. —This article deals with the irrigation of garden crops. In pre¬ 
paring the ground a slope of 3 inches per 100 feet is most suitable. !]^rennial 
vegetables should be confined to one portion of the garden so as not to 
interfere with the annual cultivations. Exce^ of water is more to be 
avoided than too little. Eruiting vegetables, puch as tomatoes, cucumbers 
and cantaloups, should not 1^ irrigate^ uh^ the fruit sets and only in 
limited amounts. ’ ■ 
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6 S6 - A Comparison of Tillage and Sod Mulch in an Apple Orchard fi). — Hedrick, 

U. P.j in AVjy York A:^ncultural Evpenment Station, Bulletin No, 383, pp. 249-J81, 

6 plates. Geneva, N. Y., 1914. 

A continuation of the studies at the New York Agricultural Experi¬ 
ment Station to determine whether the apple thrives better under tillage 
or in sod. The experiment summarised in this paper was begun in 1903 
in an orchard of Baldwin trees. The tilled land was plowed each spring and 
cultivated from four to seven times. The grass in the sod plot was iisua% 
cut once, sometimes twice, all other operations being identical for all the 
plots. 

The experiment w’as divided into two 5-year periods. During the first 
period the orchard was divided in halves by a north and south Hne, and 
during the second period by an east and west line. Thus, one quarter of 
the orchard was under tillage 10 years; another under tillage 5 years, 
then left in sod 5 years; the third quarter was in sod 10 years and the 
fourth in sod 5 years, then tilled 5 3^ears. 

The writer summarises the results as follows : 

The average yield of the plot left in sod for ten years was 69.16 barrels 
per acre, that of the plot tilled 10 years 116.8 barrels per acre, making a 
difference in favour of tillage of 47.64 barrels per acre per annum. The fruit 
from the sod plots was more highly coloured than that from the tilled 
land and matured from one to three weeks earlier than the tilled fruit. 
The latter keeps from two to four weeks longer than the former and is 
also better in quality, being crisper, juicier and of better flavour. The uni¬ 
formity of the trees under tillage was in striking contrast to that of the trees 
in sod, which lacked uniformity in every organ and function of which note 
could be taken. The grass had also a decided effect on the wood of the 
trees, as evidenced by the greater number of dead branches and the less 
plump and duller appearance of the sodded trees. The leaves of the tilled 
trees came out three or four da3rs earlier and remained on the trees several 
days longer than on the sodded tiees. Those on the tilled trees were a darker, 
richer green and more numerous, indicating greater v%our. 

The effects of the change from sod to tillage were almost instantaneous. 
Both tree and foliage were favourably affected before midsummer of the 
first year, and the crop, while below normal, consisted of apples as large in 
size as any in the orchard, the falling-off in yield being due to poor setting. 
The chan^ from tillage to sod was quite as remarkable and as immediate, 
the average yield of the new sod plots being less than half that of the 
tilled plots. The use of nitrate of soda in the sod plots greatly increased 
the vigour of the trees and was a paying investment, yet for the 5-year 
period the yield was only slightly more than half as much as that of the 
tilled trees. 

The very marked beneficial effect on sodded trees of placing adjacent 
ground under tillage shows that the sod should not only be removed round 
the trees but also for a considerable distance from them, 

. / -ii) also B. Feb. 1915, No, X 45 - 
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The changes in the soil due to the two s^^stems concern chie% the 
amount of humus and nitrogen. It was found that tillage and cover crops 
conserve humus and nitrogen better than the sod-mulch treatment. 

The pasturing of pigs, sheep or cattle on sodded orchards does not 
overcome the bad effects of the grass. 

The average cost per acre of growing and harvesting apples in sod 
was S 57.73 and under tillage $ 83.48, making a difference of $ 31.75. Sub¬ 
tracting these figures from the gross return, leaves a balance of $ 7^.31 
for the sodded plots and 8 140.67 for the tilled plots, or an increase of 
$ 66.36 in favour of tillage. 

68 7 - The Influence exerted by Oiganie Substances upon the Decomposition and 

Action of Nitrogenous Compounds in the Soil. — Gerlace, in MiUetiunt^en des Kaiser 

Wilhelms Insfituis tur Laiidmrtschafi in Bromberg, Vol VI, Part 5, pp. 309-327. Berlin, 

1915. 

Previous pot experiments made by the-writer and Densch (Mitieilungen 
des Kaiser Wilhelms InstUnis fur Landmintschajt, IV) have shown that 
sugar, and straw when dug in, either alone or with the addition of nitrate of 
soda and sulphate of ammonia, have an unfavourable effect upon crops, 
even after only 2 ^ months; later their action, becomes favourable. The 
e^ieiimeuts further showed that nitric and ammoniacal nitrogen, in the pre¬ 
sence of organic substances, are, first changed into insoluble albuminoid 
nitrogen; later the albuminoid compounds are decomposed and the nitrogen 
becomes available to plants. Thus in the second and third years an in¬ 
crease in the crop is observed. Nevertheless, even in three years, the uti¬ 
lisation of the nitrogen in nitrate of soda and sulphate of ammonia was less 
m the presence of straw and sugar than when they were appUed alone, 
without it being possible to observe any nitrogen fixation or denitrification 
■due to soil bacteria. 

The present experiments were carried out iu open ground and in walled 
plots I metre square; the treatment was as foltows: 

_ Generd manuring: Each plot received lo gms. of potash iu the form of 
kainit and 8 gms. of citric-soluble phosphoric add in the form of basi ^ ala g 

Plots: Six series of 5 plots -with the following manure? per plot: I, un¬ 
manured ; U, ,30 gms. of nitric nitrogen in the autumn of 1909 and 20 gms. 
in the autumn of 1910; m, 2 000 gms. chopped straw in autumn of 1909; 
IV, 300 gms. chopped straw in autumn of 1909; V, 30 gms^ nitric uitTo ga n 
and 2 000 gms. chopped straw in autnnm of 1909; VI. 30 gms. nitric nitro¬ 
gen in sp^.of 1910,5gms. in autumn of 1910,15 gms. in spring of 191?, 
40 gms. nitrate of, lime in spring of 1912, 20 gms. in spring of 1913.' ' , 

Crops: 1910. oats; 1911. rye; 1912, carrots; 1913, barley fo^bwpdfey 
mtistard, ' ^ 

The tot^ predjiw^Qa of the 3 plots of. I, throughout'fhe experi¬ 
ments was 9076^7 gms. of dry matter, gttB- of nitregea; the 5 

plots of Senes H produced 9 3^.93 gms. of dry matter, -with 85.20 gms. of, 
nitrogen; that is to say. an excess of only 3.54 per cent, and less nitrogen; 
thus nitnc nitrogen has hardly any effect and suffers loss duringfam'winter. 
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As to the effect of the straw, Series III gave 9240.86 gnis. of dry matter, 
with 85.78 gms. of nitrogen, while Series IV gave 9109,26 gms. of dry mat¬ 
ter with 86.66 gms. of nitrogen, or an excess over Series I of 1.81 and 0.36 
per cent of dry matter, and 0.32 and 1.34 per cent of nitrogen re- 
specti\^el3^. This shows very weak action on the part of the straw and the 
nitrogen it contains, and consequently is not an argument in favour of the 
suggestion that had been made of using straw or other organic substances 
to increase the fertility of the soil. The same appears also from the results 
obtained in Series V, which gave a total production of 9 896.05 gms. of dr^^ 
substance, with 91.98 gms. of nitrogen, the diference bet’weenthis and Series 
III being 7.09 and 7.2 per cent; this is equivalent to saying that onl^’* 20.7 
per cent of the nitric nitrogen applied with the straw went into the crop. 
In Series Yl, on the other hand, 15 726.49 gms. of dry substance were ob¬ 
tained with 157.99 gms. of nitrogen, an excess over Series I of 73.25 per cent 
and 77.51 per cent respectively; thus 60.02 per cent of the nitric nitrogen 
given found its way into the crop. 

Practical experiments under ordinar^^ cultural conditions are also in 
progress ; but in any case, the use of straw cannot at present be recommended 
as a means of increasing soil fertility and promoting the utilisation of ni¬ 
trogen. 

688 - Kelps of the Pacific Coast: their Composition and Availability as Manures,— 

I. Hoagland, D. R., and II. Stewakt, G. R. {Assistant Chemist, Agr. Expt. Station of 
the University of California), in Journal of Agricultural Uesearehj Vol. IV, Ko. i, pp. 39-57 
and 21-38. Washington, D C., April 1915. 

I. — Investigations of the Pacific Coast kelps were made with Egregia 
spp., Laminaria andersonii, Iridaea spp., NereocysUs Imtkeana, Macrocystis 
pyrifera and Pelagopkycus porra, and concerned the general study of the 
important chemical groups {salts, nitrogen, ether-extract, crude fibre, 
pentosans, water-soluble alcohol precipitate, etc.), the forms of nitrogen, 
carbohydrates, cellulose, hydrolysis, sulphur content, forms of iodine, and 
economic application (including distillation products). 

An extensive series of analyses is given concerning the nature of the 
carbohydrate bodies and the nature of algin. A high content of organic 
sulphur and small percentage of organic iodine is noted. With regard to 
feeding value and utilisation of by-products, the results indicate only slight 
possibilities in these directions. 

II. — Investigations were carried out to determine the form in which 
kelps can be most economically and completely utilised. - In addition to 
studies of the availability of the organic matter, potash and phosphoric 
acid, the effect of the salts on the biological activities of the soil was also 
determined. The three kelps studied were Macrocystis pyrijera, Nereccystis 
luetkeana and Pelagophyms porra. Bacteriological studies were made with 
samples of fresh field soils, excluding the surface soil to a depth of i % to 2 
inches. 

In the first series the ammonification and nitrification of tlie mb 
compared with that of dried blood and cottoned tmsi, The propdrffch 
of dried and ^ound kelp was 10 gms. to each 20C gtot otf scH; duplicate 
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cultures were made withigm. of dried blood and 2 gms. of cottonseed meal, 
while blank determinations of untreated soil were started to determine the 
ammonia and nitrate production occurring in the natural soil. The. first 
ammonia determinations were made at the end of 9 days of incubation, 
later determinations being made at periods of ii, 15, 19, 48 and 102 days. 
Even at the end of 9 days very striking differences were found. Next in 
rate of ammonification to the dried blood was cottonseed meal, followed 
closely by Nereocystis and Pehgophyms, while Macrocystis was only slightly 
converted. This relationship with regard to ammonification is maintained 
throughout the whole series. Nitrification was almost entirely inhibited 
with ad the kelps. 

Since Macrocystis is the only kelp of commercial importance in Cali¬ 
fornia, it was studied in more detail, using fresh material in different quanti¬ 
ties and testing it with different soils. The sun-dried kelp contains 10.52 
per cent of moisture and 30.8 per cent of soluble salts, whereas the fresh 
material contains 87.9 .per cent moisture and 4,6 per cent soluble salts. 
It was found that fresh Macrocystis^ whether leached or tmleached^ is rea¬ 
dily decomposed by ad the four soils used. The leaching, which removes a 
considerable portion of the soluble salts present, did not increase the rate of 
ammonification. Nitrification occurred with the fresh kelp in ad the soils 
except a sandy type. The difference in the rate of decomposition between 
fresh and dried kelp is much greater than that of other green manures. 

Experiments were then made with smaller quantities of dry Macrocystis 
and Nereocystis alone and in combination with dried blood. The quanti¬ 
ties of kelp added supplied xo, 50 and 100 mgms. of nitrogen respectively, 
and the dried blood supplied 10 and 100 mgms. of nitrogen. These sets 
were compared with dried blood alone and with untreated soil. The periods 
of incubation were 2,4, ii and 15 weeks. The sets with 10 mgms. of added 
nitrogen “from kelp gave too small amounts of ammonia to be any use. The 
addition of 50 ir^ms. of nitrogen from Macrocystis caused a gain of ammonia 
in 4 weeks and a great reduction in the quantity of nitrates present. At 
II weeks there is not only an appreciable gain of ammonia, but the nitrate 
production is almost normal. After 15 weeks the ammonia present is the 
same as in the blank and 6 per cent of nitrogen has been gained in nitrates. 
The results with xoo mgms. of nitrogen from Macrocystis were similar. This 
kelp was sun-dried and contained more moisture than the material used in 
the fest ^ries. 

The addition of Macrocystis to dried blood reduced the total yield of 
mtrogen at 4 weeks. At 15 weeks the inhibitory efect of the kelp ceased 
and the yidd of nitrogen increased. In the case of Nmocysih there is a 
steady and uniform production of ammonia and nitrates, except with the 
larger quantities, > . 

The decomposition of Macrocysik was then studied in tire 
dry, highly heated, and partially dry conditions, with a view to detendn- 
ing the d^ees of availability between the various forms of kelp. It was 
Jound that ^partially dried kelp a>ntaiiung 28 per cent ofmpmtmn was 
.^^,mdi^4ec^m|K3seailmthe fresh sample, and that, the; ^ah-dry,mnd 
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heated kelp gave no result. Samples of kelp containing 28 to 37 per cent of 
moisture can be stored without danger of deca5'’ or mold. 

It is ako concluded that tbe manurial value of kelp is not improved by 
leaching and that neither the kelp nor the salts contained in it would have 
any effect on either ammonification or nitrification in actual practice. 

689 - Tepbrosia vogelli as a Green Manure and as a Windbreak in Java. — 

Arens, P., in Mededeehngen van liet Proefstation Malang, No. pp. 25-28. Soerabaia, 
December 1914- 

According to inquiries made on certain plantations, Tephwsia has con¬ 
siderable value as a windbreak and green manure. Unfortunately it is 
badly attacked by an eelworm (Heterodem), Though this has no importance 
in the case of coffee, which is resistant to eelworm, in the case of tea, cin¬ 
chona and tobacco the greatest precautions are necessary" in its use on plan¬ 
tations. 

690 - Wood'Waste from Saw-MOls as a Source of Potash. — gisungham, c. t. (University 
of Bristol, Agricultural Research Station) in The Journal of the Board of Agrictiliure, 
Vcd. XXII, No. 3, pp. 146"X48. Eondoa, May 1915. 

In addition to the potash from hedge clippings and vegetable refuse, 
etc., the writer draws attention to the value of wood scraps, saw-dust and 
shavings, produced in enormous quantities in saw mills. In localities where 
this wood waste is not saleable for other purposes it may with advantage 
be converted into ash and used as a potash manure. The flue dust from gas- 
producing plants may contain as much as 10 per cent of potash, thus 
possessing the same value as kainit. 

Other analyses of the ash gave the following figures : 


K,0 per cent 


r. Coarse ash, combustion very complete.. . 7.24 

2. T> » . 5*^® 

3. Flue dust " » » . 9.11 

4. » # » j» . 6.35 

5. » coarser than 3 and 4. 5.89 

Average. 6.73 


On the basis of the ordinair^’' price of kainit, ashes with the above com¬ 
position should be worth from 25 to 50 5. per ton; and since ash is almost 
purety a waste product there is good reason to suppose that it could com¬ 
pete with kainit even in normal times. 

69? -- Action of Free Sulphur on Vegetation. — bosineixi, g., in Le staziom sperimef$M 
Agrarie Italiam^ Vol. XEVIII, Part 3, pp. 1Mo<lena, 1915. 

. Experiments were begun in 1913 with vetches {Vicia saiioii), oats 
{Amm saiiva) and mustard {Sinapis nigra) in pots and in the open, with the 
object of studying the effects of sulphur in small doses on the yield, atrf. 
ce^aining, if ^ owing to a better utilisation of the nitrogen in tiieeoib 
of sulphur was advisable in practical faming. 
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The results of the pot experiments show that the increases of 5rield 
are constant, but not ver^’ considerable and not proportional to the quantity 
of sulphur used; indeed the greatest increases in yield sometimes correspond 
to the smallest dressings of sulphur. Determinations of protein did not 
reYeal any influence of sulphur on the formation of albuminoids 

Experiments in the open in 1913 did not give any reliable results; they 
were repeated in 1914 with maize, oats, French beans, Yetches, mustard and 
rape. Sulphur gave only a very slight increase of \ield, and in the case of 
mustard even a decrease. 

No evidence was obtained that sulphur has any effect upon the formation 
of chlorophyll. Experiments were devised to test the suggestion of E. 
Boxjllanger and il. Dugardin that sulphur causes the transformation of 
organic nitrogen into ammonia compounds. These experiments show that 
in reality sulphur accelerates the above transformation, but only to a very 
limited extent, and that the action soon ceases; hence its practical utility 
seems veiy* doubtful. 

692 - Badiam Fertilizer in Field Tests. — Hopkins, Cyril G., and Sachs, W. H. {Uni¬ 
versity of Illinois), in SaVwf, Yol. XLI, No. 1063, pp. 732 * 735 * Lancaster, Pa., 
May 14, 1915, 

A series of field trials were conducted at the University of Illinois 
during the seasons 1913-1914 with the object of testing the effects of radio¬ 
active fertilizers as crop stimulants. The manures used were prepared by 
the Standard Chemical Company of Pittsburg and were applied both in 
the form of radium barium diloride solution and of solid radium barium 
sulphate, during the spring of 1913. ilaize was growm on the land that same 
season and soy beans the following season. Though the dressings varied 
in amount from o.oi mgm. of radium per acre to a hundred times that 
amount, in no case w^as a consistent increase in crop obtained and the wri¬ 
ters points out that as long as the present prices prevail, the use of radium 
fertilizers cannot prove an economic possibility, inasmuch as an effective 
application such as that mentioned by Fabre of i microcuries for each 
space 4 inches square by 8 inches high w’ould cost about $ 58 800 per acre. 

603 - Morphology of the Barley Grain with Reference toitsEmyme*secretingAreas,— 

Mann, Albert (Plant Morpholog^t) and Barlan, H. V. (Agronomist in ciiarge of Barley 
Invest^tions) in United States Department 0/ A^muUurei BuMim Ho. 183, 32 pp., 
7 plates. Waslungton, April 13,1915. 

This is an exhaustive study of the barley grain, both at rest and in ger- 
mination, carried out on American, European and Asiatic barleys. The 
Mowing is a summary of results. 

The integuments that envelop the ripened seed of barley arise from four 
source: i) the nucellus, z) the true integuinents^ 3) the walls of the ovary 
and 4} the glumes. Of these only one has any function other than the pro- 
tectmn afforded by dead ti^e. The invating membrane of the nucellus 
develoi^ktotheseau-peimeableinembranei which is found to have re¬ 
markable sefective powers. 

In the develc^inmt of the barley grain the endosperm develops earEer 
and more rapidly than the embryo, but is the last to be completed, inas- 
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miicli as starch infiltration continues until the parent plant has ceased to 
live. The first starch is laid down in the centre of the flanks of the grain. 
Infiltration of starch takes place in centrifugal order. At maturity the 
starch is less dense about the periphery of the endosperm than in the centre. 
The embryo occupies a lateral position with reference to the endosperm at 
the proximal end of the grain. The epithelial layer is not functional 
until near maturity. 

During germination the embiy^o utilises the food stored in the endo¬ 
sperm. The conversion of the endosperm is effected by the enzymes secreted 
b}" the epithelial layer of the scutellum. Conversion proceeds slowl3'^ to¬ 
wards the distal end, working more rapidl\' through the la^^ers lying imme¬ 
diately beneath the aleurone la5’er. C3i:ase and diastase must both pro¬ 
ceed from the scutellum, and the proteolytic ferments most probably owe 
their origin to the same organ. 

The aleurone layer is not a secreting organ. Its function is probably 
mainly a protective one. 

The greater diastatic power of small-berried barleys is due to the fact 
that the secreting area is proportionately larger. The area of the epithelial 
layer as a part of the surface of a spheroid must decrease less rapidly than 
the volume of the endosperm as the size of the barley grain is lessened. 

The efficiency of conversion depends upon the shape and composition 
of the grain and upon the relative quantity of diastase secreted. The quan¬ 
tity of diastase in turn is dependent upon the size, vigour and condition of 
the epithelial layer. The greatest secreting area for a given grain is sectired 
with a scutellum extending welt over the edges of the adjacent endosperm, 
the greatest vigour in an epithelial layer of long, narrow cells, the highest 
condition of efficiency in a well-matuied, well-cured grain. 

The ideal grain of barley is one that is broadly oval with a scutellum 
of the type described. If a large,yield of malt extract is desired, the size 
of the grain should be large; if diastase be the main consideration, the size 
should be smaller. 

Barley grains with pointed ends and a narrow scutellum are to be 
avoided. Poorly matured grain should also be avoided. 

The highest ty^e of the barley grain is secured only -when climate, cul¬ 
ture and variety are all favourable. 

Pedigreed varieties are essential for securing barleys of superior 
morphological and physiological quality. Such varieties must for the most 
part be produced in the country, as imported pedigreed stocks are seldom 
satisfactory. , 

694 *- A Hewltieoty li tl» Feeding Power Gi Plants. - rmm, B. {OepartmeM of Sc*?, 

\ViscoiisinEx|3^t*ieiitStatk>is), ia Smenat, Vol. XHyl, No. ia6o,pp. 6i6*§iS. 

Pa., April 1:3. 1913. 

It has long been known that different species of plants show consider¬ 
able differences in their power of obtaining the various nutrient materials 
from the soil. Since phosphates in an avaSable form are generally 
in soils, they are suitable as an indication of the feeding power pteiite. 
They are also of considerable economic importance. 
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Assuming that the availability of raw rock phosphate in the soil is 
dependent upon the reaction expressed by the equation 

Ca, (FO*)^ 2H, C03 71 ! Ca^Hg {PO,)^ -f CaH, {CO3), 

the direction of which is determined by the quantities of the products of 
the right-hand side, it follows that the amount of soluble phosphate 
produced depends upon the amount of calcium bicarbonate removed 
either by the plant or by other causes. The writer was therefore led to 
formulate the following hypothesis: 

Plants containing a relatively high calcium oxide content have a rela¬ 
tively high feeding power for the phosphorus in raw rock phosphate. For 
plants containing a rdatively low calcium oxide content the convetse is t^ue. 

A calcium oxide content less than i per cent may be considered rela- 
tivdly low. In this class are maize, oats, rye, wheat and millet. A calcium 
oxide content above i per cent may be considered relatively high. This 
class includes peas, beans, clover, ^alfa, buckwheat and Cruciferae. 

On this theory it is possible to predict from an anabasis of the ash of 
a plant whether a soluble phosphatic manure is required. Under natural 
conditions other factors may affect the availability of the phosphate; 
thus ammonium salts increase its availability, since calcium bicarbonate 
is more soluble in a solution of ammonium sits and is therefore removed 
from the seat of reaction. 

It is also possible that the theory may be applied to the feeding potver 
of plants in a broader way, involving the use of other insoluble plant- 
food materials besides rock phosphates. The theorem would then be worded 
as follows ; The feeding power of a plant for an insoluble substance depends 
primarily upon two conditions, i) the solubility of that substance in 
carbonated water, and 2) whether or not the plant removes from solution 
all the products of the solubility reaction in the proper proportion, so 
as to allow the reaction to continue indefinitely. 

695 - Mlnenee of Phosi^orns and Magnesium on the Formation of ChlomphylL — 

E^a, in. Atfi deJla Reale Aceademta dsi Lincei, Rmdiconiit Vol, XXIV, Part 7, 

ist Half-Year, No. 7, PP* 755-76o. Rome, May 6, 1915. 

From cultures of maize (Zea mais) and buckwheat {Polygonum fagopy- 
rum), a) in complete nutrititive solutions, b) in solutions without phospho¬ 
rus, c) in solutions without magnesium, Stoxi^SA, Ssbor and Senft con¬ 
cluded that phosphorus forms part of the chlorophyll molecule, and that 
chloroplasts cannot be formed without it. On the other hand the important 
res^ypdf^ ei on the chemical composition of chlorophyll 

showed that pufe cMomphyl! do^ tmi generally contain phosphorus, or if 
it contains any it is in mere traces due to impurities. The formation of 
therefore be tndqjendent of piKisphonis. This don- 
tradiclioii' has attested to the writer to repeat the esqperiments of StoeiAsA, 
which gate results differing from other ob^rvattons previously published 
by the writar. 

The new experimmt^i ithich were first made with the solutions used 
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by Stoklasa, gave results contrary to those announced by Stoklasa and 
his colleagues, and confirmed, as regards magnesium, the previous experi¬ 
ments of the writer. But the poor development of the plants in the complete 
nutritive solution suggested a repetition of the experiment with other nutri¬ 
tive solutions, which yielded the following results: 

1. Vigorous development and intense green colour of the plants 
in the complete solution (water looo gms., calcium nitrate i gm., potassium 
nitrate 0.25 gm., acid potassium phosphate 0.25 gm., ammonium sulphate 
0.25 gm., magnesium sulphate 0.25 gm., iron sulphate 0.02 gm.). 

2. Fair development and pale colouring, almost etiolated, in the 
same solution but without magnesium sulphate. 

3. Reduced development and intense green colour of the plants in 
the same solution without phosphate. 

Thus this series of experiments also yielded results contrary to those 
set forth in Stcklasa’s recent work. The> contradict the lecythinic theory 
of the composition of chlorophyll and agree with the analytical results 
obtained by Wtllstatter and his collaborators as to the presence of 
magnesium and the absence of phosphorus in the chloroph}^! molecule, 

696 - Chemical Poisoning and Mutation in Maize. — jttngelsox, a., in Comptes Rendus 
hebdbmadaires des Seances de VAcadimte des Sciencest Vol. 160, No. 15, pp. 481-483.'Paris, 
Apri 12,1915. 

The writer obtained abnormal ears of maize from sound' or damaged 
seeds which had been kept from i to 24 hours in contact with a i to 2 per cent 
water solution of electrolytic copper sulphate. For the experiment a 
variety of white King was used. Whilst the normal ears are long and 
cylindiical with parallel rows of seeds, the abnormal ones showed: i) twisted 
rachis; 2) cylindro-prismatical shape; 3} pear shape; 4) dwarfed appear¬ 
ance; 5) curved shape; 6) bowed shape; 7) very few seeds; 8) deformity, 
that is amorphous rachis and covered with sterile seed; 9) androginity. 
The percentage of abnormal ears produced in each group was as follows: 


Percentage 

Treatment of the seed of abnormal ears 

Intact and poisoned.. 14.9 

Deprived of tegument and poisoned. ..... 20.0 

Scratdhed and poisoned. 37.0 

Mutilated and poisoned...' 35.4 

Intact, or deprived of t^ument or scratched or mutilated, 

bat not poisoned.- , . ..0.0 


Hence poisoning the seed has given the plant the property of produ^ 
cing new forms. 

697 - Hie Inberitaee a Reeunteg Somatic Variation in Variegated Ears of Maize. 

Emerson, R. A., In BuUetin of ihs ApkiMursd Experiment Station of NebrmHt Ho. 4, 
pp. 5 - 35 * I#inooln, Nebraska, Febmaiy 1914, 

The seeds used in these experiments were obtained from local and na¬ 
tional exhibitions and nothing was known as to their parentage <?r poii- 
nation. 
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The parentage of the red. variegated and white grains of any one ear 
was obviously the same and it is reasonable to suppose that the different 
sorts of grains in any one ear were pollinated with approximately the same 
kind or the same mixture of pollen. 

Breeding experiments with these seeds showed: i) that the more 
red pigment there is in the pericarp the more frequently do red ears occur 
in the progen^^; and 2) that such red ears behave just as if they were 
hybrids between red and variegated or red and white races, the be¬ 
haviour in any case depending upon whether the %>arent variegated ears 
were homozygous or heterozygous for variegated pericarp and whether 
they were self-pollinated or crossed with white. 

The waiter concludes that the occurrence of self-colour as a somatic 
variation is due to the change of a Mendelian factor for variegation into a 
factor for self-colour. The subsequent behaviour of the&e variations in 
later generations then becomes a matter of simple !Mende"*ian inheritance. 

These results are interpreted as follows: the genetic factor, V, for varia'- 
tion, is changed to a self-colour factor, S, in a somatic cell; all pericarp 
ceils directly descended from this modified cell will develop colour; and 
of the gametes arising from such modified cells, one-half will carry the S 
factor and one half the V factor if only one of the two V factors of the 
somatic cells is changed, or all such gametes will carry S if both V factors 
are changed. 

608 - Pure Strains of Wheat with more or less Ckjmplete Self-Fertilisation.- NIL^sox- 

EmE. H„ in Zcihchnrt tiir Vol. HI, Part i, pp. 1-6. Berlin, Marcli 1915. 

The writer carried out experiments to solve the questions of the influ¬ 
ence of heterogamy on variation in w^heats. 

The following w’heats were sow n in 1910 in alternate rows: i) Pudel- 
weizen (characterised by white, hairy, fairly dense ears and white grain) 
liable to degenerate; 2) Schw'edischer Sammetweizen (characterised by 
white, hai^, lax ears and red grain); and 3) strain Xo. 0728 of local origin 
(chaiacterised by a hairless, browm, lax ear and red grain) “which foimerly had 
always shown a surprising purity in its characters. Five rows of Pudelwei- 
zen and four rows of Schwedischer Sammetweizen were sown alternately 
with the rows of No. 0728 at 6 inches apart. Each row consisted of 30 grains 
sown in pairs at a distance of 2 inches. At harvest time four diff erent groups 
were made, viz,: i) the rows of Pudelwreizen; 2) the rows of Schwe&scher 
Sammetweizen; 3) the rowsof N0.0728 alternating with thoseof Puddh^sreizen; 
4) the rows of No. 0728 alternating with those of Schwedischer Sammetweizen. 

In 19x2 all the grains from each group were sown ^utigly at 2 inches apart 
in rows 6 inches apart. The results of this experimmt were as follows: 


Number 
of hybrids 
toial with bxowa 

number aud hairy 

of plants tars 

I. Rowrs pi l^Hidelwdbea.'. 777 7 

a. '»07138 altmiatiiig with ...... 610 o 

3. » * . 613 3 

4-. 10728 % . 611 o 
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From tliese results it follows that a certain number of plantsof Pudel'wei” 
zen and Schwedischer Sammetweizen were fertilised in igii by 2 s 0.0728, 
whilst the latter showed no effects of cross-pollination. The seeds of the 
hybrids of both crosses were sown and in 1914 segregation of characters was 
obseiA^ed as follows : brown-w'hite, hairy-smooth, etc. It was therefore evi¬ 
dent that the plants with brown and hairy ears were natural hybrids due to 
pollen from 0728. 

This difference in adaptation to fertilisation may be due in certain 
cases to the difference in flowering period between the different varieties of 
wheat. In this particular case, however, the flow^ering periods of the three 
varieties \vere almost identical. 

Similar differences in the tendenc}^ to heterogamy have ahead}’ been 
obsen^ed in diffetent races of cultivated plants, especially barley, rice and 
rye. With regard to wheat this phenomenon accounts for the different 
observations made by plant breeders with regard to the frequency of natural 
hybridisarion in wheat, since these observations concern a very large number 
of the most diverse varieties of wheat. 

The different susceptibility to hybridisation is very probably a most 
important source of the unequal degeneration of different varieties of wheat, 
though it may not be the determining factor. There are undoubtedly spon¬ 
taneous mutations also, due to the change from the dominant to the re¬ 
cessive condition, in both wheat and oats. Thus, for example, there may be 
as a result of this change ewned forms in an awnless variety. Such sponta¬ 
neous mutations vriU be much less frequent in the varieties with characters 
depending on the simultaneous presence of two factors than among those 
w’ith single-factor characters. It is for this reason that the apparent de¬ 
generation of different races of wheat may take a different appearance. 

699 ~ Correlation between tbe Yield of Grain and the Weight of 1000 Grains In Wheat. 

— Gjiabner, Emil, in Zeitschrijt rur PfUtmensuchtunz^ Vol. Ill, Part i, pp. 7-18. Berlin, 

March 1915. 

In determining the practical value of new strains of wbeat it is very 
useful to take into account characters other than the }ield per acre. The 
best character for this purpose is the weight per i 000 grains, which has 
a positive correlation with the yield of grain. 

This correlation is generally apparent in field crops, though there 
ate some exceptions. 

It can be observed: i) in different varieties grown in different sea¬ 
sons and different regions ; 2) in different varieties grown in the same sea¬ 
son ; 3) in any particular variety grown in different seasons and under 
differing cultural conditions., i:;, 

In illustration of this the writer gives several tables of results obtain¬ 
ed with different varieties of selected Hungarian wheats and other well- 
known varieties of wheats. Exceptions to this rule can always be explain¬ 
ed by abnormal influences. It follows that this oorrelation is of conaide3> 
able value as a means of control in determinations of the cultural value 
of different selected varieties of wheat. Further, examinatKW of fise 
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of exception to this correlation would be useful in fibtiding mistakes 
in the organisation of experiments, as well as influences disturbing their 
normal course. 

The -writer also discusses the question of the relative merits of the 
weight per unit volume and of the weight per i ooo grains in establishing 
this correlation He finds that the latter determination is to be preferred, 
because the exact determination of the weight per unit voltune presents 
more difficulties. However, the same correlation exists, though with more 
exceptions, between the -fv^eight per unit volume and the \ield of grain. 

700 - Contribution to our Knowledge of Cultivated Varieties of Winter Bye. — 

Grundmaxk, ill Zcitsckriit jur Pflanzcnzuchtun^^ Vol. II, Part r, pp. 27-41. 

Marcn 1915, 

From the results of variety trials carried out since 1910 at the Plant 
Breeding Station of the Agricultural Institute of the University- of Halle 
a* S., the -writer gives a description of the principal moiphological and 
physiological characters and the yield capacity of 21 varieties of winter 
ry-^e, comprising the most important cultivated varieties grown in Ger¬ 
many. They are divided into three groups according to the density- of the 
ear as determined by the length of rachis and number of spikelets per unit 
length of the ear, thus: i) lax-eared; 2) ears of average density-; 3) dense¬ 
eared. 

The lax-eared varieties are generally- distinguished by- very- large ears 
and strong robust stems with abundant foliage. The long, heavy- ears com¬ 
pletely counterbalance the weak tillering, so that these varieties are heavy 
yielders of both grain and straw. They^ have, however, the disadvantages 
of requiring a long growing-period and an abundant supply of wrater. 

The varieties of average density are more adaptable as regards con¬ 
ditions of soil and climate than the former. Their straw is long or of average 
length and generally- not very- strong, so that many of them are liable to 
lodge ; this is especially the case with those varieties combining long stems 
with high tillering powder. None of them have a low- tillering power, and 
those of high titlering power are generally early-maturing varieties. Sev¬ 
eral give very^ high yields, whilst others give poor yield of both straw and 
grain. The individual yield of some of these varieties is very poor. 

The dense-eared varieties are adaptable as regards conditions of soil 
and climate, and have moderate tillering power and high or very high 
yielding capacity^ They are resistant to lodging, on account of th^ short 
straw-, which is well able to support the short and heavy ear. The period 
of growth varies very much. 

As a result of Ms observatkms* the writer gives the following rules 
bearing on the breeding of rye, 

1. Very early ripening may be combined with maximum yield of 
straw and average yield of grain. 

2. Modemteiy early ripening may be combined with maximum yield 
of grain and inedhm yidd of straw-. 

3. I#ate ripening may be cx^mbined with maximum yields of both 
grain and straw. 
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4. Marked earliaess is always associated with average to ver}* high 
tillering power. 

5. Yery high tillering power is generally associated with thin culms 
and weak resistance to lodging, especially with tall varieties. 

6. Green grains have a higher percentage oi protein than yellow 
grains, and large grains have a higher percentage than small grains. 

7. The w'eight of i 000 grains is greater for green than for yellow^ 

grains. 

S. Veliow-grained varieties have a greater percentage of leaves 
than green-grained varieties. 

9. Plants grown from green grains have a higher individual fielding 
capacity with regard to grain and straw then those from yellow' grains. 

10. Strains with pure grain-colour be produced after only three 
years of selection. Green is dominant to yellow', the b^mrid between 
them being grey-green. Complete segregation takes place in the Fg ge¬ 
neration. 

11. Selection of the grains according to their size and purity of 
colour does not result in improvement. Increased \ield is only obtained 
b}' the selection of individuals and pure lines. 

As an appendix there is a description of a process for the examina¬ 
tion of the cultural qualities of winter rye. 


701 - Researches on the Conditions of Pollination and Fertilisation of Red Clover 
in Holland. — Mayer, G^ielin H , in Zeiischrift fiir Pflanzenztichtitng, Vol. Ill, Parti, 
pp. 67-75. Berlin, March 1915. 

The writer carried out experiments on the conditions of fertilisation 
of six different varieties of red clover {Trifolium praiense) at the Plant 
Breeding Station of Wageningen (Holland) in 1914. The plants w^ere grown 
in the open at distances of 12 in. each way, and produced a good crop of 
seeds whose colour varied even in plants of the same variety and in in¬ 
dividual plants. 

The inflorescences of 41 plants were isolated by small gauze-covered 
cages, with from 10 to 13 in each cage. Thirty-eight of these plants pro¬ 
duced no seeds, and the remaining three plants produced respectively" i, i 
and 7 seeds, the latter showing incomplete development. 

In a second series entire plants were isolated in cages into which bum¬ 
ble-bees were introduced. In this case 3 plants produced no seed, 2 plants 
1 seed each and 5 others respectively 12; 67, 83, 116 and 264 seeds. Most 
of the seeds of the last tw^o plants showed only incomplete developnient. 
Perhaps the somewhat better results of this experiment were due to the 
fact that the bees introduced carried pollen from other clover plants. 

In a third series of experiments the plants were isolated in pairs and 
bumble-bees were again introduced into the ca’ges. This time the 
produced seeds in abundance; thus, for example, of two plants isolated 
together, one having 35 inflorescenses prod.uced 1207 seeds and the other 
with 104 inflorescences produced 5^78 seeds; twro other plants prodtiqe^ 
3S47 and 3473 seeds respectively.. ; 

The writer concludes that the almost complete sterility of ted cl9v?r 
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from self-pollination is again demonstrated by these experiments, and that 
it is not too difficult to produce by means of continued isolation of plants 
in pairs and the introduction of bumble-bees, new types of red clover with 
uniform fixed characters. 

702 - Individual Selection in the Formation and Fixing of Varieties and Types of 

Mangels.— XsaTSCBLiSR/inZciischritt fur Pflanzenznchhin^, Vol. Ill, Part i, pp. 19-25. 

Berlin, :MaTch 1915- 

The question whether the artificial self-fertilisation of beets, plants 
naturally heterogamous, involves a change in the constanc^r of t^q^ical 
characters, or whether the method of individual selection renders the same 
character more constant, has not yet been satisfactorily settled from a 
scientific point of \iew. The writer gives the results of his observations 
on this question with respect to Eckendorf mangels ; it was desired to ob¬ 
tain greater fixity of the cylindrical t^’pe, which gives the highest yields. 
In these experiments the best shaped mangels from a single parent 
plant were set out separately and surrounded by gauze (individual se¬ 
lection) or planted in isolated groups (mass selection) and the percentage 
of mangels of the typical shape was determined in each generation. For 
example, the following percentages were obtained for beets of the cylin¬ 
drical f orm: 

X*er cent 


In the otfspring of the 9 best rows planted in one isolated group. 65.0 

s of selected individtials, first generation. 55.5 

‘ ‘ « « second " . 55 6 

» third '• . 53.1 

^ i » a fourth ' . 51 5 


Thus, the percentage of Uqiical cylindrical roots diminished with each 
selection. Though this diminution is not very great, it appears much more 
serious when one considers that the selections are made from the most 
typical roots in each generation, especially so when compared with the 
percentage of typical roots obtained from the 9 best roots planted in an 
isolated group vvith opportunity for cross-pollination. 

In another series of trials the best roots in a direct line from several 
parents wvre planted in groups after individual selection for one, two or 
three generations. The percentages of typical beets obtained in this man¬ 
ner are given in the following table; 

|alli 9 c^ted, Us ‘;52.2j 47,1; 40.ij 47.9 ; 57.4’ 56 | — 



, , — 56.2, — 66.7, 

, — 62.6 

57 i 

— 

ianisdated. 

50,8 48.5 j 

47.x 

58.3! 

4X.7 

3 ^ then ; j 


i 


\ planted in ooe group . - 

. 55.4 ; 60.6 1 

54-9 


63.1 

1 Isoth isc^ted. 

. •33.4,-60.7] 57.9:46.8 

5 S -9 ; 37 -«| 

4 Z.S 


2 generations' • in one generation, then ■ ! i 




f phuited in one ^eonp , * 

V — , 54-4I — ' 4 ^- 4 ’ 

—' 68.4; 

58-9 

’ 52.1 
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With a few exceptions, an increase in the percentage of t3''pieal roots 
occurs with the adoption of group selection. Also the diiterence between 
the percentage of roots isolated in several generations and of roots selected 
in groups after isolation increases in proportion to the number of isolated 
generations. 

Other combinations of individual selection and selection group 
the two methods alternating) afford further proof that selection by 
individuals is not able to produce any improvement in form or increase 
of the constancy' of typical characters of a particular variety of mangels, 
but that the contrary’ seems rather to be the case. The question whether 
the changes of the unstable type of mangels are due to self-fertilisation 
or to bad conditions of growth caused b^’ isolation can only be settled by 
experiments carefully carried out on scientific lines, though the favourable 
results obtained by selection in groups resulting in heterogamy seem to 
indicate self-fertilisation as the cause of this change. 

On the other hand it is well known that individual selection in man¬ 
gels is successful in producing a high content of dry matter or fixing some 
other character, provided the external characters are not seriously changed. 
Such strains furnish excellent material for In'bridising work, w'hich, when 
carried out with a definite object, is the best means of obtaining and fixing 
new' varieties and types. For this reason the writer recommends individual 
selection, in spite of the change in the typical form w’hich this method pro¬ 
duces. 

703 - Tobacco Mutations in Connecticut. •— hates, H. K. (Associate Professor of 
Plant Bree(?mg, University of Minnesota), in The Journal of Heredity^ Vol. No, 2, 
PP- 73-7S, 2 plates. WasMngton, D. C., February 1915. 

The type of tobacco know'n as Connecticut Cuban Shade was first 
introduced into America in 1904 from Cuba. A selected strain of this va¬ 
riety has been grown continuously since then and has showrn considerable 
evidence as to its homogeneity. Selection for high leaf-number during four 
years did not raise the mean from its original number 19.9. During the har¬ 
vest of 1912 certain plants were observed with a large number of unpicked 
leaves and no inflorescence. These were removed to a glasshouse w^here 
they blossomed in January and bore 72 leaves on the stem. Seed from these 
*new types sown in 1913 produced plants of uniform appearance but differ¬ 
ing from the normal Cuban in having leaves of a some*what lighter green 
shade, in a partial absence of green suckers and in a practically indeter¬ 
minate growth. Whereas the normal Cuban type bears a terminal inflor¬ 
escence after producing 14 to 25 leaves, this new type blossomed in No¬ 
vember after producing from 60 to 82 leaves per plant. In 1913 this new 
type, known as ^‘Stewart Cubanwas grown as a field crop and manu¬ 
factured by the Windsor Tobacco Corporation. The quality of !e^ 
was equal to the normal type and its yield 90 per cent higher. Owing to 
its prolonged period of growth seed cannot be obtained without 
planting to a greenhouse in the late autumn. 

Other mutations giving a higher leaf-number and an abnorma! gttw*- 
ing season have been observed in the case of l^hjch 
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has shown a tmiform type for over 50 years. The same mutation has 
appeared in different parts of the country, but has only appeared for a 
single generation. 


704 - Determination of the Mean Weight of the Grain as a Control of the Quality 
of Rice suitable for Export from Java. — JCoch, E., in Korte BericUm voor Landhouw^ 
Nijverheid en Hmidil, Year V, Xo. 5, pp. 75-79. Buitenzorg, March 1915. 

In addition to complaints of the diminished yield of imported 
varieties of rice, the exporters have complained of decrease in the size of 
the grains. The former appeared not to be impossible, but the second, 
resulting from degeneration, appeared much less probable, at least in cases 
in which care is taken to plant pure varieties. 

The writer has not obsen^ed an> degeneration, either sudden or gra¬ 
dual, during several years* cultivation of Carolina rice near Batavia. Experi¬ 
ence with I 000 cultivated varieties of rice in the plant-breeding station 
at Buitenzorg during the last eight years has not shown any diminution 
in the size of grain. The greatest fluctuation of mean weight of grain was 
less than i mgm. It is very probable that where considerable fluctuations 
occur they are due to a mixing of the varieties. 

It has also been su^ested that the greater precision of rice milling 
machinery may have resulted in smaller weight of the larger grains than 
formerly, when the machines were less perfected. This supposition has 
also been shown to be groundless. 

The writer proposes to remedy this degeneration by accurate w-eigh- 
ing of the samples on the market w'hich have been valued at sight. 
Such a control will help to remove the bad practice of mixing superior 
with inferior varieties of rice and increase the attention to pure planting. 


705 - Impurities in Seeds in Victoria, Australia (1). — Commimcated by s. s. Cameron,. 

Direeior of AgficuUure. 


Rei>orf of seed examined in February and March 1915. 



i 

. ! 

Weed seeds 

1 j 

Kind 

of seed 

Coantty j 

, of origin ] 

Spedes 

! tage 1 tage 

|o£«m-i ^ 

I^roea- i geimin- ^ 

f albk d^eaaes:' 

' 1 i «oas 


Qiiaa-^ 



ined < 


i tJaited 

Mie)* ... States 


j Doited 

Hm)"**. .: SMes 


Cm€$U& sp. . , . , 

. o.ii 1 1 



. 0,02 1.09 

nil 3 03s. 

Bfmm m»p 0 stns. 

, . O.OI ^ 


Cusimla sp . 

■ 1.80: 

nil 3 oz. 

Brmica mmpesiris. 

. 0.06 \ ; 



* Also contained 0.39 per cent of loadlaf.^ — ** Also confeimed 0.19 per cent of loading. 


{t] See also B. USay 1915, No, 487. 
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706 - The Proportion of Gram to Straw in Australian Varieties of Wheat. — pridham, 

J. T., in The Amctiliural Gazette of Kcn' South Wales, Vol. XNVI, Part 3, pp. 228-230. 

Sydney, March 1915. 

Since wheat is grown in Australia both as a grain and as a hay crop 
according to local circumstances, it is important to know the suitability of 
each variety for these purposes. The writer therefore carried out field ex¬ 
periments to determine the “migration ratio '\i. e. the proportion of grain 
to straw, in 40 Australian varieties of rvheat. The value of the ratio varies 
from 0.57 in the case of a new hybrid Yandilla King X Indian to 0.23 in the 
case of Zealand. The selection of varieties with a low^ ratio like Zealand is 
of great value in districts where wheat is grown for fodder. With regard to 
the varieties with a high ratio, it was found that there w'as no correlation 
between the yield of grain and migration ratioso that it is necessary 
to compare wheats from both points of view. 

707 - Nitrogenous Manures in Wheat Growing, — malpeavx, e. (Director of the 

Pas-de-Calais Agicultural College), in La Vie agricole el mrale, Year IV, No. 46, 

pp. 416-418. Paris, April 10, 1915. 

The writer lays stress upon the expediency of increasing wheat produc¬ 
tion at the present time and shows the necessity of having recourse for this 
purpose to the liberal use of soluble fertilisers, especially in the case of crops 
sowm late or injured by frost. He considers that the application of nitrogen 


Manures and crops, in U>s. per acre. 



li 


Dates of application 






Nov. 15 

Dec. 15 

Jan. 15 |i Feb. 15 

• March 15 

April 15 

Fertilisers 

















1 



Yield 

Yield 

Yield 

Yield 

Yield 

Yield 


, i 1 

i; Straw! Grain' 

{1 ; i 

Straw I Grain ' Straw Grain i Straw; Grain 

1 Straw 

Gram 

[straw 

Gram 

Control ...... 

J ' i 

'1 SJtsOjaiso j 

' 

4 goo 2120 

5100 

2140 

5 020' 2180 

, 1 

1 5100; 2190 

' 5800 

2140 

Nitrate of soda, 

' 1 >;i ' 



I 



1 


go lbs. 

5390 23SO ' 

5000! 3 300 

4700 

2330 

5 350| 2450 

' 5460:2410 

5S00 

2430 

Nitrate of soda, 

>1 ' 

! 



1 

! 




iSo Ite. 

' 55802860* 

5300,2150* 

5500 

2140 

3800: 244c 

1 5 6oo;2 090* 

5810 

1870* 

Sulphate of ammo¬ 


■ 




! 




nia, 67 lbs. . . . 

51302270 

52002140 1 

5000 

2300 

56ooj 2360 

i 5590I2250 

5600 

2140 

Sulphate of ammo¬ 

i, 1 

! i 




1 




nia, 535 lbs. , . . 

’• 5440:2300 

5 450; 2 410 1 

5100 

2100' 

5 450 2 240'! 5 600 2140 

5800 


Nitrate of soda, 

i ! 

,■ ; 



1 





45 ihs. 

1 ^ ! 

j 









5580,2300 

5350,2190 j 

5350 

2350 

5400, 2 280i 5430.2300 

5350 

2070 

Sulphate of ammo¬ 



1 


1 “ 


i 


nia, 3Z lbs. ... 

•1 ' 

1 

1 

1 

1 

1 



f 

1 

t 


* Plots lodged. 
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is particularly efficacious at the tillering period; it also increases resistance 
to disease, and is especially" useful in the case of '^straw-blight While 
nitrate of soda is preferred for top-dressing, in view of the possible loss of 
nitric nitrogen by leaching, sulphate of ammonia is recommended for autumn 
use. Nevertheless, the loss of nitric nitrogen is not always certain, as is 
shown by the experiments of tLs writer and following these of 

Muntz and Gaut)ECHON (i). The writer therefore made applications of 
nitrate of soda compared with sulphate of ammonia at various dates on se¬ 
ries of plots in a field sown with wheat in October 1912, The arrangement 
of the plots and the results obtained are given in the accompanying^table. 

February appears to be the best month for the application of both sul¬ 
phate of ammonia and nitrate of soda ; though there was seme less with 
autumn dressings of nitrate of soda, sufficient remained to induce lodg¬ 
ing in the case of the heaviest dressing. Other experiments have shown 
that a light dressing of nitrate before sowing helps the x^lant to resist the 
winter ; a dressing of 45 Its. per acre is specially to be recommended where 
the wheat is got in late after mangels, the rest of the dressing being given 
in spring, but not too late. Sulphate of ammonia may equal nitrate of soda 
on light land, containing lime: here again late top-dressing should be avoided, 
as it may induce lodging. 


708 - Hie Manuring of Rice Seed-beds in Bombay. — gonehalli, v. h. (Beputy 

Birector of Agticultwre in tbe Konkan, Bombay Presidency), in Annual Report of the 
Depaiimen^ of AqricuHurej Bombay Pmidencyf 19x3-1914. Bombay, 1915. 

In the rdb system of growing rice, organic manures are burnt on the 
seed-beds, but owing to the scarcity of materials such as dung, loppings of 
trees, etc., the seed-beds are often insufficiently burnt. Experiments w^ere 
therefore tried to determine a more efficient means of using the rab ma¬ 
terials, since the application of substitutes without the burning process 
failed to realise turo important advantages of the burning sy^stem, viz .: the 
destruction of weeds and the easy" uprooting of the seedlings. 

It was found that the effects of the burning are apparent during the 
following year and that by burning one-half of each seed-bed each y^ear the 
desired economy" and efficiencyr could be obtained. 

Mimmes were applied to the seed-beds at the rate of 100 lbs. of ni¬ 
trogen per acre and the following results obtained: 


Tueiatnieat of scedi-beid 


I. Cowdimg i:#> Cbuntt).. 

IWb mamme appikd li>seed-bed tatrat tbe pne^ioas year 

3, Eatmi cake to seed-bed tswat tJhe psmkm year 

4. Urioe earth ai^ilkd to seed-bed laitrat the previooB year 


Yield Its IbB. per acre of fie^d 

Oxaia j 

Straw 

18S0 

3200 

1:840 

j 2S00 

Z200 

[ 2600 

2040 

r 2B00 


1 


{Ed.) 


See B. Kazeb 1914, No. aog. 
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Thus, the practice of imperfecth' burning allseed-beds may be replaced 
b}’ one in which the whole available supph’ of materials should be burnt on 
as much of the ai-ea of seed-beds as it is sufficient for, and the remaining 
area treated with ordinary manure. 


709 - Scientifically devised and Commercial Seeds Mixtures for Pastures. — heixrich, 
Xl , in Fuhhn^s UruhbtsckaTthcke Year 6.;, Part ;-S, pp. ih7-200 Stuttgart, 

Aijr’ : diiri 15, iQ.o 

To determine the composition of a good seeds mixture it is necessary 
to have an exact and complete knowledge of forage plants; it is not suffi¬ 
cient to know the high or low forage value of a plant in an absolute sense : 
its requirements with regard to soil and climate, its duration, manner of 
growth and the period of greatest value as forage must also be known. 
The writer indicates the procedure and the points to keep in view in the 
choice of the plants which should enter into the composition of a seeds 
mixture, in order that it will answer its purpose under the given condi¬ 
tions. 


FORAGE CROPS 
MEADOW’S 
AXD PASTURES 


I ~ Duratioc of pasture: as i to 2 years; b\ up to 5 years; of indefinite len^gth 

II — Kind ot pasture : iv production of foiage, dry or green; b) gi’^zing; c) production ci 

hay followed by grazing. 

in. — Kind of stock: a) horses, 6) catUe, c) sheep, d) pig.5. 

r\’. — Hiunidity • level of water-table, rainfall): a) wet soil; b) moist soil; c) drj’ soil; 
4 ; soil irrigated by iloofling; e) soil irrigated on the catchwork system. 

V. — Nature of soil fsintability for clover, lime content): a) peaty soil; b) mineral soil 
'day, loam, sand, gravel), light, medium or hea^y. 

Yl. — Climate; a) exposed to extremes; b) protected against extremes. 

VII. —- Situation {ele\'ation above sea-level): n) exposed slope; b) sheltered (sunounded 
by woods). 

Thus, for example, supposing a seeds mixture is required for pasture 
of an indefinite period, for sheep grazing on dry light sandy soil with a low 
water-table and a rainfall of 20 inches, in a region exposed to extreme con¬ 
ditions and in an open situation at an altitude of 90 ft. above sea-level, a 
search will be made for all plants possessing the required qualities. They 
must be perennials resistant to grazing and trampling of animals. Since the 
grazing is for sheep, inferior plants unsuitable for cattle may be admitted. 
Further, the plants must not be exacting with regard to soil and climate. 
The writer enumerates the plants suitable for such a mixture. Some 
of these plants may be eliminated for special reasons, such as difficulty 
of obtaining pure seeds at a reasonable price. 

The proper proportions of these species then require consideration; 
as a general rule the bottom grasses should form 60 per cent p{ th® 
mixture and top grasses and clovers the remaining 40 per cent. The 
mixture should include grasses of tufted habit and others of creeping 
habit, so as to obtain a dense continuous sward. 

Commercial mixtures cannot answer to the requirements oi a 
seeds mixture with regard to either the different species or tile 
tion of each in the mixture, considering the very vambte 
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soil and climate and the different purposes for which each mixture is re- 
ouired, Though the price of commercial mixtures generally appears \’eiy 
low, in comparison with their utility it is actualh" much too high. 

jio - A New System of Cotton Culture and its Application. — Cook, o. f., in 
U. S. Department of Agnculiure, Barmens^ B2ilIeHn Xo. 6oi, 12 pp. Washington, 1914. 

The system which is here described and recommended has been 
successfully tested in several localities of the United States, both by the 
Bureau of Plant Industry of the Department of Agriculture and by prac¬ 
tical farmers. 

The way to secure an early short-season crop of cotton is to thin the 
plants later and leave them closer together in the rows than is now 
customary. ISidther of these policies is advisable if used alone, but they 
give a real advantage when properly combined. Keeping the plants 
closer together dtixing the early stages of growth restricts the formation 
of v^etative branches and induces an earlier development of fruiting 
branches. 

The spacing of the plants and the stages at which thinning should be 
done will depend upon local conditions and will have to be determined ex¬ 
perimentally in every case. 

So long as the plants are dose together they do not form vegetative 
branches; hence by thinning them when the stalks have grown beyond 
the stage in rrhich vegetative branches are produced, the latter axe controlled 
or suppressed. This makes it possible to leave more plants in the rows 
than is now customary and yet avoid injurious crowding. 

The control or suppression of the vegetative brancies also permits an 
earlier development of fruiting branches and leads to the production of an 
earlier crop. In regions where the period of crop production is limited 
either by short seasons or by the presence of the boll weevil, increased earli- 
ness is a means of securing larger yields. Hitherto no other w^ay has been 
suggested whereby it is possible for the farmer to gain such direct control of 
the behaviour of his crop and to ensure larger yields in short seasons. The 
danger of weevil injury is greatest under conations that favour the luxu¬ 
riant growth of the young plants and induce the formation of large numbers 
of v^et ative sterile branches, and it is under such conditions that the control 
of the formation of branches becomes most effective as a method of weevil 
resistance. 

~ 'Ite dasslficatlijii ^ Grading of Ootton — Kms, n. B., and bmk, w. s. (ofiice 
■ ol AgikidturalTedbiiciSf^aad^ttcmStmite V. S. Deparimeni of Amcul- 

StM$n Ko. 591,23 pp., 16 figs. Washington, B. C., 1914. 

The full grades of cotton in both American and European markets are 
as follows: 

Pair ] ’ / 

Bair J lifiddliiig > Oood 
Good Madding ) f. Ofdlt«or. ^ 

Tte American half grades are obtained by prefixmg “ Strict'' to each 
# tfese full grade names and the European half grades by prefixing'' Fully. 
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The word Barely ” is used in both continents to present the quarter 
grade below. 

The United States Department of Agriculture has prepared cases of 
standard grades for distribution to the principal cotton centres. These 
standards are compared with a permanent standard consisting of 50 sets 
of the official grades stored in Urge vacuum tubes. There will therefore 
be no changing of the standards from year to 3"ear as formerly. 

The grades Tow :\Iicldling, Mddling and Good Middling cover tie bulk 
of white cotton grown in an average season, and a knowledge of these three 
grades is usually sufficient for the grower’s use. 

Fadovs inflmncing the grades of cotton. 

Leaf, dirt and sand. — The presence of these impurities in the crop is 
dependent on the weather. An early frost before picking kiUs the vegeta¬ 
tion and dead leaves become mixed with the crop. Dirt and sand are intro¬ 
duced by wind and rain. The use of up-to-date machinery removes these 
impurities and leaves little cotton below Tow Middling. 

Motes are immature seeds or ends of seeds that are pulled off in the 
ginning. Their number depends upon the variety and w^eather conditions 
during maturity. 

yeps and cut fibres. —These are small white dots and bunches caused 
by feeding the gin too fast, by using a gin in bad order, or by the presence 
of unripe or damp fibre. Cotton containing these defects is generally re¬ 
duced in value from I to 3 cents per lb. 

Stringy cotton. — This is also due to unripe or damp cotton and some¬ 
times to a wrong adjustment of the brushes in the gin. 

Cat seeds. — These are caused by fast ginning with a hard roll and by 
broken or bent gin-saw teeth, 

. Unripe fibres have a glossy appearance and are usually matted to¬ 
gether. They are very ’weak and lower the value of the grade. 

* Colour. — Thefactorsinfluencingcolour are weather and soil. Early 
pickings should have a bright creamy colour If left too long the colour 
changes to a ** dead ” or bluish white, and if exposed to rain it may become 
tinged or stained according to the character of the soil. Frost often 
causes spots, tinges or stains on late bolls before they open. Frosted cotton 
has a yellowish or buff colour and is usually weaker than other tinged cotton 
owing to the forced opening of the boUs. 

712 - New or Little-known Tanning Substances.— r. (Deutsche Versuchs- 

anstalt fur l>derkidustTie), ia CcMegium, No. 541, pp. 197-209. Frankfoit-OE- 3 Mhin, vielehshs oils. 
May X, 19x5. " ' DVBS Aim 

A description and analyses of a number of new or little-known reget- * 
able tanning substances of various origins, A table showing their princir 
pal characters is appended herewith. 
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Country Taimin 

Name of Origin — 

— — per cent 

" Cueros bark (i).South America 16.8 

Cassia or «turvar» bark [Cassia auriculata ly.). . , . East Indies — 

<5 Morocco a wood, similar in appearance and qualities 

to «qucbraco -> wood. — 19.0 - 22.6 

Ajzclia wood. Unknown 15.2 -15,7 

Pods of #barbatimao» {Stryphnodendron barhatmiao 

Mart) .. Brazil 27.0 

f lyingue » bark [Persea Hngne Xees). Chili 22,1 

a Pangin a, probably the pulp of the fruits of an un¬ 
known plant. Unknown 20,5 

ii Guaras, ground pods of a kind of «divi-divi» {PauU 

Una stifhihs Mart.). — 

ft Carabin a, formerly called • vainii’e»j probably the 

pods of Caesalpma iinctona Benth. — 30.3 

Sumac. Turkey 20.5 

Sumac .. Caucasus 20.0-23.0 

Ueaves of *inangue» or «nian^». .. Brazil 31*6-33.3 

t Bablah pods of Acacia arahica llljld. — 20.2 

i Aiaca bark (2) . . .. Brazil 18.4 

t-Cascara» bark, plant unknown.San Francisco 25.0-28.5 

KCebiU bark |3). Argentina 17.0 

F 4 ^hant roots [Ekphantorrhiza barchelU^mXK) ... — 17.5 

«Ganib ^ roots [Hydnom hn^icoUis Wdw.).German South- 

West Africa 32.0 

ft Garcuille ■, cortex of roots of Qumus coccifcra X,. . — — 


Sunlethet bones», fruit of unknown plant, probably 
one of the Caesalpvicae: 


ix)ds with seeds. . .23,6-27.2 

pods without seeds.5^.5-56.6 


The writer also gives an analysis of Pistacia leniiscits 1^., which is 
used to adulterate Sicilian sumac. 

713 - Experiments in Strippii^ Sugarcane by Hand before Planting. — rosenfeld, 
A. H. IDifector, Experiment Station, Tucumdn), in The Intermtimai Jmmmlig- 
Vol XTII, No. 196, pp. 183-184. Ermdon, April 1915. 

It is maintained by some authorities that the hard prchir^nt-Hfee leaves 
of the sugarcane retard the development of the shoots of planted canes and 
that it is an advantage to remove them before ^teiting; On tte other hand, 
other autkiritks maintain that th^ dried leaves prevent evaporation from 
the canes during dry weather. Experiments were begun in 1911 to test this 
point and after two fmts* ham^ it was found that stripping the leaves 
had no ^iificant tofluenee on the yield of cane. 


|i) Plaat bdoagittg to the Malp%hiaceae {cf. Dekker, Die Gerbsioffc, Berlin, 1915), 
{2) ProbaMy «aia^d», a plant belonging to the genus Psidium (cf, Pereira, H. Ap^ 
pmii sui k^nami diUo SMo di San Paoio. San Paolo, 1910). 

(3) Acacia ccbU Gris. (d. Wehher, C. Die Pfianzensioffe. Jena, 1911), (Ed.) 
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714 - Determination of the Maturity of Sugarcane in relation to its Fungoid and 
Insect Pests. — 3Krx, X, in Archer loor de SinhennAuvjii in XtievhivJschfriie, 
Year XXIII, Part 9, pp. j 5^-353- Soerabaia. :March 1915. 

Every sugar manufacturer takes care to harvest his cane only when 
fully ripe, a state which is determined b> testing the sugar content of three 
different parts of the stem to see if it is uniform throughout. This method 
is excellent in theory, but in practice it is found better not to wait until the 
composition of the juice is uniform, since the cane is then liable to be 
over-ripe. The cane should be cut at the moment when the fields of 
juice of the lower and middle portion are equal and differ by about 
one degree from ihat of the upper portion. A diseased condition of the 
cane may give rise to an unequal maturation of the stem and influence 
the increase in yield of juice. In determining the yield by analysis, it 
is necessary to see if the cane is healthy or affected by disease. In this 
way is attained the twofold object of determining with greater certainty 
the state of maturity and of controlling the presence of disease in the plan¬ 
tations providing the cuttings for the formation of new plantations. 


715 - A New Variety of Hop. — Svlmox, E. S. fM^xologist to the South-Eastern Agri¬ 
cultural College. Wye, Kent), in The Journal ot the Board of A mcultitre, Vol. XXIT, Ko. 2, 

pp. 136-1 }o, figj. 1-6. Uondon, May 1915. 

During 190O and 1907 one particular hop plant in the experimental 
hop-garden at Wye College atiracted attention by reason of its vigorous 
growth and prolific cropping qualities. Since then this plant has been pro¬ 
pagated and its qualities tested. 

It is characterised by dark-green or red blotches on the leaves; it is 
very fruitful, matures late, and produces small to medium sized hops of 
high resin content. 

Its great superiority lies in its resistance to the attacks of the eel- 
worm {Heterodera schachtii) to which it is perfectly immune. It is fairly 
susceptible to mould ” (Sfhosrothsca Jmmtdi), but partially resistant to 
blight {Aphis). 

Thot^h not sufficiently delicate in flavour for the manufacture of pale 
ale it is very suitable for replacing foreign hops. 

7 i6~Ck>mparisonof Apple Plantations on Tilled Soil and with Sod Mulch.— See above 

Xo. 686. 

» 

717 * Saatol {Sattdoricum koetjape}^ a New Fruit in the Philippines. — wester 

F. Philippine Amculiural Revieit\ Vol. VUI, Xo. i, p. 58. Manila, 193; 3. 

The fruits of santol (Sandorkum kosijape) are generally so inferior as 
to be unsaleable in the markets, but recently mutations have been found the 
fruit of which rivals in flavour the best fruits of the tropics. Its greatest 
defects are the laige seeds and the adherence of lie flesh. The pulp is 
translucent, separable from the pericarp as in the mangosteen, subadd, 
juicy and of a vinous, excellent flavour. Its thick tough rind should 
it to be shipped without difficulty. 
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718-Sects Pine grown in Sweden from Seed from Different Countries: Contribution 
to the Question of the Influence of Origin.— schotte, g., in Meddeianden /m;^ sta- 
tens Sko^^sjorsoksanstaltf Part II, pp. 61-107, iS figs, Stockholm, 1915. 

Three series of acclimatisation experiments with Scots pine {Pinus 
sylvestris) were carried out in Sweden, comparing seed from: a) different 
parts of Sweden ; h) Sweden and Germany; c) various countries in Europe. 

Series L — These experiments were a continuation of others already 
communicated {Meddelmden jrdn Statens Skogsfdndhsanstalt, VI, 229* 
238); they confirm the fact, previously mentioned by the writer and by 
Exgler, that in Scots pines from the most northern latitudes or from 
the highest alpine districts the needles sooner turn yellow in winter and 
take on a more decided yellow colour than in those raised from seed of a 
more southern origin. 

Series II. — This series was carried out on heath land in Southern 
Sweden; the plots show that trees raised from Xorrland seed develop more 
feebly than those of German origin; it thus appears that the former ate 
little suited to plantation on the heaths of Southern Sweden, where the 
trees must be able to dominate the growth of the heath-plants as quickly 
as possible. 

Series III. —These experiments were begun in 1907-0S as the Swed¬ 
ish section of the international series of trials of Scots pine seed from dif¬ 
ferent countries, organised by the International Association of Forestry 
Experiment Stations. The results obtained were to have been presented in 
a joint report to the International Congress of Forestry' Experiment Sta¬ 
tions proposed for September 1914, but on account of the international situ¬ 
ation, ever>i:hing was suspended and only partial results were published. 
The two accompanying tables show the more important results. 


Development of one-year Scots pine seedlings at Sollefted [lat 63‘^N.). 

' Percen- ■ Gro’svtli of seedlings in length 

Country rf oti,^ ^ Keefflcs 

of seeds tioa in the, -j- 1 — -i-i-j- 



nurser>' 


av. 

max 

av. 

max. 

av. 

• 

|, in. 

in. 

in. 

in. 



Russia, Penn .... 

46 

5-3 

3.2 

1.6 

1., 

0.90 

0.4; 

« Conrland. . . 

40 

4.1 

2.9 

1.9 

1.3 

1.02 

0.71 

» . . . 

31 

SI 

3*2 

1.8 

M 

1.06 

0-75 

Scotland. 

510 

4*3 

2,7 

1.6 

i.i 

1 I-IO , 

. 0.71 

« I 

iB 

4*3 

2,9 

; 1.85 

' 

1.06 I 

0.79 


32 

4-9 

i 2.9 

1.8 

, 1.4 

1.30 1 

0.79 

. .... 

2 t i 

; 5.1 ' 

1 3*2 

1.9 

■ 1.5 

1,10 1 

I 

0.83 

Bamta.. 

j 33 ; 

4*7 

3*3 

' 1-9 

! 1.4 

I.14 ; 

0.75 

Prance .... 

22 i 

4*5 

! 2.9 

' [1.8 : 

1-25 ; 

0.98 

0.71 


1 
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Development of 7-S year trees planted out {auiimui 1914). 


Height of trees Diameter at base of stem 


Growth classes 
'pel ceil tagesj 


Coimtrjv' 

c£ ongi.: 

Bispgarden 
, (iat 62® 59’? 

max. av. 

Hassleby 

"(iat.37'"3S’); 

max. V. , 

Bispgarden 
(lat-62° 59') 

max av. , 

Hassleby 

(lat. 57° 3S’) “ 

' A § i . ASA 
max. ; av. ^ v £?• 

III 

‘s b 


:r4. 

in. 

in. 

in. . 

in. 

in 

in. 

in 



Russia, Vral . . 

— 


7S.7 

3S.7; 

— ' 

— 

2.1 

0.7 1 — 44 — 

;; 

' — 54 

Ccuriaod . 

30.7 

14.5 

630 

307 ' ' 

09 ^ 

03 

i.S 

0.53'; 22 25 I 

I 

S7 74 

« » 

: 43-S 

15 0 


3-5 1 

1 2 

0-3 

1 6 

0.9 1 iS 20 I 

0 

Si 80 

Scotland . . 

jr-5 

9.5 

669 

25 r 

0 6 

0 2 

1.9 

0.6 9 j iS 2 

4 

89 78 

Prussia, Bast . 

434 

t34 

70.9 ' 

31.9 '' 

I.O 

03 , 

22 ' 

0.8 ! 4 1 14 1 

I 

95 85 

t Braadeaburg 

37.S 

150 

51.2 

2(5,0 

0.7 

0.2 

1.6 1 

0.7 j, I ' 18 0 

2 

99 So 

Belgium 

31-5 

13 s 

66.1 

13-4 

0 6 

02 . 

1.4 : 

0.9 j 0 9 I 

3 

99 88 

Bavaria. . . . 

^7 5 

H.z 

720 

26 0 

05 

0.2 

2.2 ' 

0 

00 

0 

0 

6 

. 98 1 94 

France ... 

22 S 

73 

51 2 

20 5 

05 

0 15! 

I 8 

0,6; 2 ^ 4 1 0 

3 

98 , 93 

Sweden, Xorbotten 

— 

— 

63 0 

256 

— 

— 

1.6 

06 1' — s' — 

t 

; — i 91 

Hungary', Saepes . 

— 

— 

51 

275 

— 

— 

I 3 

o.55|: — , 4 ; — 

' I 

; — ' 95 

’I pressburg 

__ 

— 

3S6 

197 ’ 

— 

— 

0.7 ' 

0-5 ji — : 0 . — 

0 

1 — 100 

Bulgaria 

, — 

— 

503 

17.7 

— ' 

— 

1.4 

0.55;! _ 1 ip 1 — 

N i 1 

' 0 

j — 1 90 

i i 


It should be mentioned that the plantations at Bispg^rden and Has- 
deby were attacked respectively by Lophodermium pinastri and Phacidium 
infestans, . 

The difference in latitude, and consequent!}’ the differing climatic 
conditions, of the two plantations, had a considerable influence; in fact, 
the inferior development at Bispgarden in comparison with the luxuriant 
growth at Hassleby is marked, in spite of seeds from Xorrland being used in 
both cases. In both plots the Courland pines had grown better and with 
‘^traighter stems; this shows that the celebrated Biga race has a very 
great power of adaptation to Swedish conditions. Nevertheless, it should 
be noted that the pines not of Scandinavian origin are by nature more or 
less ill adapted to the climate of Sweden. 

7n> - Seed Production of Western White Pine. — ZON, Raphael (Chief of Forest Inves- 
dijationst, in Bulletin n/ the I S DeiJtirfmeni o ; Agriculture , No. 210, 15 pp. Washington, 
April I/, 19Js 

In measuring the seed crop of forest trees, three things must be deter¬ 
mined: I) the seed production for the stand per unit of area {not for indi- 
iddual trees^ ; 2) the quantity of seed and 3) the viability of the seed. The 
weight of germinable seed par unit of area must be accepted as the stand¬ 
ard for measuring seed crops. If /? is the weight of dean air-diied seed 
obtained from one acre, and p is their germination pa: cent, thett 
crop may be expressed by the formula x = ap. 
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The best method of studying seed production is by means of sample 
areas of from one-quarter to half an acre in extent in accordance with the 
density" of the stand. Each sample area, however, should include at least 
100 trees of the principal species composing the stand. 

Considering light as a necessary condition for seed production, this 
vari^ in accordance with the crowm development of individual trees. The 
sample plot must therefore include representatives of all groups of trees, 
viz: I. dominant, II. co-dominant, III- intermediate, lY. oppressed and 
Y. suppressed. 

This method of investigation was applied to the study of the seed¬ 
bearing characters of the western white pine (Pinus monticola Dougl.) in 
Idaho, in the Kaniksu and Coeur d’ Alene Xational Forests, with the following 
results: 

In 1911, which was a fairly good year for the production of seed, 98.8 
per cent of all the seed w^as produced by the first tw^o classes (dominant and 
co-dominant) wMe the third contributed only 1.2 per cent. The classes lY 
and V did not bear any seed at all. 

Thus if in a plot the percentage of seeds produced by each class be 
divided by the average percentage of such trees in that plot, the ratios in 
which the different classes bear seed are roughly obtained. 

The ratio of productivity of trees of different classes in round figures 
was 3^5, 1*5, 0'05, 0‘0. Thus a tree of class I bore 70 times and a tree of 
class II 30 times more seed than a tree of class III. 

The participation of the different classes in the production of seed 
may serve as an index of the seed crop. In exceptionally good seed 
years even the oppressed trees have occasional cones, w^hile in poor seed 
years con^ are to be found only in the dominant class and even then not 
on all trees or on all parts of their crowns. The abundance of the seed crop 
can, therefore, be prognosticated very early in the summer by obsening, 
in the forest, the kind of trees that bear cones. 

The development of the crown seems to be the most important factor 
governing the quantity of germinable seeds, as the largest amount w^as 
invariably produced by trees chiefly of the first and second classes. 

The age of trees evidently has an effect upon the amount and quality 
of seed produ<^. Thus the younger trees, ranging from 72 to a little 
100 years in age, produced practically in all three classy a larger quan¬ 
tity of germinable seed than the older trees. Apparently age has al^ some¬ 
thing to do with the average length of the cones, rincethe younger trees 
possessed, on an average, longer cones yielding a larger number of pure 
seeds per cone than the older trees. The germination percentage w^as also 
greater in the younger trees than in the old ones; the highest reached 
(90 per cmt) was found in a tree 72 years old. 

The relation between the length of the cone and the size of the seed 
(the number of seeds per pound) is clearly shown. Thus the largest cones,^ 
8 inches and over, yielded 22 000 seeds to the pound, while cones 5 inches 
long occasionally yielded as many as 57 ooo seeds to the pound. 
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The vigour of growth apparently influences favourably the amount and 
quality of seed produced. 

While a relation between the size of the seed and its germinative vi¬ 
gour (determined by the percentage of seed which germinated within 144 
days after being sown) is not clearly brought out, yet there seeras to be a 
tendency for the larger seeds to have the higher germinative vigour. This 
was highest (42 per cent) with the seeds numbering 25 000 to the pound 
and lowest (13*4 per cent) with seeds numbering 32 oco to the pound. 

The size of the seeds and the germination percentage are clcsely con¬ 
nected, as are also the lengths of the cone and the quality of the seed. The 
larger or heavier the cones the larger is the seed, and the larger the seed the 
'greater is the germination percentage: therefore the larger the cones the better is 
the quality of the seed. 

The largest yield by an individual white pine tree was 2 % ounces, or 
6 000 germinable seeds, formally stocked stands bear from 2 to 5 pounds 
of germinable seed per acre. A yield of 3 pounds, or 9^ germinable 
seeds, per acre, for a moderately good seed year, may be accepted as the 
average seed crop for the white pine in the Kaniksii and Coetir d'Alene 
Xational Forests. 

720 - The Length of Wood Fibres in relation to the Resistance and the Uses cf the 
Wood. - Gerry, E., in Science , Vol. XI/I, No. 1043, p. 179. Lancaster, Pa., 1915. 

As the result of the determination of the length of 100 fibres in each of 
66 specimens of Pinus strobus, it was found that the length varies accord¬ 
ing to the situation in the plant. In a disc taken from a trunk 250 years 
old at about 24 inches from the base and also in ano ther taken at a height 
of about 80 feet, the shortest fibres were found near the pith. It appears 
that the length increases towards the periphery, but in an irregular manner. 
No constant fibre length was attained. 

In 26 samples (bolts) taken at about 2 to 3 inches from the pith, 
at 4-foot intervals between the butt and the top of the tree, a tendency 
towards an increase in average length of fibre was apparent for about two 
thirds of the height of the tree. 

The relation between the fibre length and the strength values was* 
indeterminate: no direct effect dependent on length alone can be found. 
The following indications however were obtained: i) from butt to top the 
specific gravity and strength decreased, but average fibre length increase; 
2} in some loblolly pine {Pinus iaeda L.) the late wood was about twice 
as strong as the early wood, the relative fibre length being as 2.69 is to 
3.03 mm.; 3) in Rotholz the fibres are also stronger (in compression) and 
shorter than those in normal wood. Thus the shortest and at the same time 
thickest-walled fibres were present in the strongest specimens. 

The general range of variation in fibre letigth was not found to be 
greater within the species than in the individual tree. From 1700 measure¬ 
ments of 15 specimens of longleaf pine (Pinus palusiris) and 900 measure¬ 
ments of Douglas fir (Pseudoisuga taxifoha) it was found that the Imgessl 
fibres occurred in the earliest spring wood; the then decrea^ 
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gradually and tlie shortest fibres were present in the last formed layers 
of the ring. 

The root fibres of longleaf pine and white pine were found to have a 
fibre length as long as or even longer than that of the trunk fibres. This 
may enable the pulp mill to utilise stumps obtained where land is being 
cleared, or the chips from which resin has been extracted, for a strong craft 
pulp. 

In general the hardwoods or angios|>erms have a shorter fibre than 
the softwoods or g^mmosperms. All other things equal, the strength of a 
pulp varies with the length of the fibres composing it. 

The early or spring-wood fibres are al-wa^’s longer than the late or sum¬ 
mer-wood fibres. The data obtained from about So specimens indicated that 
less than one-fourth of the fibres found in every hundred macerated fibres 
were summer-vrood. In two case the summer-wood fibres made up about 
one-third of this amount; in both cases this large number of fibres was 
found in wood from very low down in the tree. The percentage and cha¬ 
racter of the summer-wood fibres are significant factors in determining 
the character of a wood to be used for pulp. 

72 Ligneous Mass and Shape in Spruees vrith Different jTypes of Branching. — 

SVLVEN, X., in Mcddelmden Statens Skogsfdrosksmstalt^ Fart ii, pp. %s. 20i 

Stockholm, 1915. 

In preceding researches on spruce {Pimi excelsa), the writer had estab¬ 
lished the existence of five types defined by the appearance of their se¬ 
condary" and upper branches, viz, type a) pure pectinate, h) irregular pec¬ 
tinate, c) ligulate, d) laminate, e) brush-like, in addition to all the inter¬ 
mediate forms (i). For his present researches, the writer has had more 
abundant material at his disposal and he has undertaken the study of the 
sylvicultural qualities of these types of spruce. 

It would appear in the first place that spruces of the pectinate type consist 
of forms imiting good forestry properties with certain botanical charac¬ 
ters. In fact by means of their pectinate and pendent secondary bran¬ 
ches, they expose their needles to the light in the most advantageous man¬ 
ner, while the reciprocal shade cast by the various branches is relatively 
slight; this tends to favour their development. The trees wth brush- 
liiSe branching come next in order, as regards the favourable exposure of 
their assimilating organs; these are followed, at a certain distance, by the 
ligulate and laminate forms, which, owing to the thicker ^ade among their 
branches and the unilateral exposure of their needles in the upper part, 
presumably pcjssess weaker assimilatory activity. 

The chief results of the measurements taken are summarised in the 
accompanying taWe, which is based on data referring to a varying number 
of trees (le^ than a thousand) in the stands of Central Sweden (Malingsbo 
and Grfesinka} and Smithem Sweden (Sundsmarken). 

The superiority of the pectinate type is evident and exceeds the limits of 
error i it is also confirmed that these trees form an early type, resistant to 
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rot, and that pectinate branching is hereditary. The writer has also deter¬ 
mined that in zones of heavy snowfall, pectinate spruces are abundant, 
as has also been observed in the Alps, for instance in the Engadine; this 
shows the special resistance of the type to the -weight of snow, which would 
be a factor of natural selection. The writer therefore concludes that 
ever3i:hing possible should be done to promote the spread of pectinate 
spruces in the forests of Sweden, care being taken to select cones for seed 
from trees of this t^pe ; this would certainly tend to increase the yield 
of the Swedish forests; the same applies in general to stations where 
heavy snowfalls are destructive to stands of spruce 

722 -Method of Preserving Acorns for Sowing. — Oxlieff. a inspector of Forests^ in 
Liesmi Journal (Forestry Review j. Tear XI^V, Part i-c, pn 255-259 Petregracl. 1915, 

A method of keeping acorns for seed adopted in the Forestry Domain 
of the Province of Elasan since 1906 appears to be the best hitherto tried, 
probably because it approaches most nearly to the natural s^^stem. The 
ground chosen for storing seed acorns is a small clearing of about half an 
acre, on a north slope surrounded by dense, old broad-leaved trees, so as 
to be vrell sheltered from the winds, which in this region are x^iy strong, 
especially in spring. The spot selected is thoroughly cleaned of all acorns 
and forest Utter (in order that the mice cannot make their nests in it); 
round it is dug a ditch one foot deep and wide, with incUned sides and 
embankments on the outer side; to this is connected another ditch excav¬ 
ated the whole length of the slope of the clearing to carry off the water. 
This protecting ditch is absolutely necessary’ to prevent, or at least hinder, 
the invasion of mice, which are very numerous in the place where the method 
is applied. After the ground has thus been prepared, it is covered with a 
layer of dry leaves (preferablj’^ oak) about an inch deep; upon this is placed 
a layer of selected, dry acorns about 2 ^ inches thick; these are then 
covered with more leaves and branches to protect them from wind. When 
the winter has set in for good and the snow no longer melts, if it has not 
fallen in sufficient quantities, it is piled up to a depth of 2 ft. on the place 
where the acorns are buried ; then a layer of straw of 7 to 10 inches thick 
is spread over the snow and the acorns are left until the spring. From ten 
days to a fortnight before the time of sowing the acorns are uncovered 
and left either in the clearing ot on the place where they are to be sown till 
they b^in to germinate. It is best to make several of these deposits of 
acorns upon the same area and to tmcor^er them one after the other as 
required. 

This method is the most satisfactory, in the writer's opinion, because 
it does not entail all the precautions necessary for preventing the acoms 
heating and rotting and for protecting them from frost; ftirtber, by the 
aid of this system, the largest percentage of well preser^^d acorns fit for 
sowing is obtained with the smallest outlay. 
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723 - Hie UtQisetion of Fenis in Camiola* — E. E., in Ceniralblat: tUf ms ^esawte Forstme- 

sen, Year XI^, Part 9-10, pp. 408-410, i fig. Vienna. 1914. 

The common bracken (Pleris aquiliHa) ivS very plentiful in Carniola, 
where it often dominates sunny sioi)es and is gathered in the autumn 
for litter. In damp places, ferns of the genera Asfidhtm and Nephro- 
dmm are very common, especially the male fern, from th». roots of which 
filicine is prepared; these plants are, however, onh^ collected to a limited 
extent. The gathering of another fern has developed into a real industry, 
greatly to the advantage of the owners of the wood, the gatherers and the 
trade. This fern {Aspidiiim aculeatum Sw., in its subspecies lohafum Sw. 
with 8 forms and auiularc W. with numerous variations) is gathered in 
large quantities for decoration. Permission to cut it is given by the owners 
on payment of a farthing or more per acre. The ferns are collected by 
men, women and children from the end of October to x\pril according to 
the season ; fronds are cut just above the roots and tied up in packets of 
50; a thousand perfect fronds fetch lo.^ or even is id in dry years; and 
one person can pick three or four thousand in a day. The agents, of 
whom there is a special society at Upper Laybach, store the ferns in cellars 
and despatch them to order, packed damp in cardboard boxes, to all parts 
of the w^orld ; the chief centres of consumption are Berlin, Paris, Tondon, 
Constantinople and New York. Several million boxes are sent annually 
at the rate (without postage or packing expenses) of is 9.^ to 2 S 2d per 
thousand, or is yd per lb. 


LIVE STOCK AND BREEDING. 

724 - The Ph^siopatholf^ of Fat^e In Anisaals In Connection with Diminished Re¬ 
sistance to Mections Disease. ~DAL6,FER3smccro (institute of Compaiative Pathology 
of the Royal Veterinary College of Milan) in U Moderno Zooiairot Series V, Year IV, No. 4^ 
pp. 165-174. Bologna, April 30,1915. 

The results obtained by many experimenters, which the writer briefly 
review's, allow fatigue to be considered as a real form of self-poisoning, 
which naturally diminishes considerably the natural means of defence of 
the organism against various diseases. That fatigue favours the develop¬ 
ment of diseases due to micro-organisms has been directly demonstrated 
by Charrin and Roger. It is well known that perfectly healthy sub¬ 
jects are often the habitual hosts of pathogenic germs, and that if the re¬ 
sistance of the organism diminishes through any internal or external cause, 
the pathogenic power of the germs increases and proves superior to ihe 
means of defence possessed by the organism. 

Professor GcrERiiiNi, Director of the Institute of Comparative Pathology 
of the Royal Veterinary Collie of Milan, hasdemonstrated that in the blood-* 
serum of tired animals substances (chenotoxins) are present which 
inhibition of the phagocytal properties of leucocytes, and has arrived 
following conclusions: i) Leucoc3rtes that have been kept h conlart 
the serum of tired animals show a considerable fall in the|iiago«5f^ 
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namely from 15.2 to 4.4. 2) This sinking of the phagoc}i:al index is a func¬ 
tion of the degree of fatigue of the animal, and varies directly with it. 
3) The fact must be due to an action caused by the serum of the animals, 
because it was observed also when the leucocytes extracted from tired 
muscles were well washed in physiological solutions. 

As there is no doubt that the ph^ocytal action of leucocytes is one of 
the most efficient means which an organism possesses as a defence against 
the spread of pathogenic germs, and considering that a fatigued organism 
is real!}' much weakened in almost all its organs, which become the seat of 
self-poisoning, and that the leucoc3d:es of such an organism show only a 
very limited action against bacteria, there are sufficient grounds to warrant 
the conclusion that fatigue is one of the chief predisposing causes of infec¬ 
tious diseases, 

73 5 - R^searehes into the Presence of the Antibodies of Bacillus abortus infectiosi 

in the Blood and Milk of Milch Cows suffering from Abortion. — reixhardt, r., 

and Gauss, K., in Zeitschrift fUr In^eUtomkrsLnkheiien^ Voi. XVI, Part 4, pp. 219-238. 

Berlin, 1915. 

After Bang and StriboW had demonstrated that contagious abortion 
in cattle is caused by a specific organism, it was endeavoured to ascertain : 
i) whether in the blood of cows suffering from abortion specific anti-bodies 
are formed as is the case in other infectious diseases (i) ; 2) whether the 
serological methods (notably the agglutination and complement-fixing re- 
actions) (i) can be used in the diagnosis of suspected animals ; 3) whether 
the above-mentioned methods are capable of furnishing positive results 
of practical value. 

The w^riters give a summary of the experiments carried out by Hoeth, 

GruNSTEBT, Sven WAi<n, Habeey, Beach, Zwick, Zebeer and others 
as to the utility of the twro methods. All these investigators are unani¬ 
mous in a^rting that the agglutination and complement-fixing reactions 
brought about by the action of Mood serum are undoubtedly capable of 
dmonstrating infection, by Bacillus aborim infectiosi. 

The question then arises as to whether there are present in the milk 
of cows sujfferk^ from abortion any specific anti-bodies whose existence 
be demonstrated. This question is not merely of scientific interest, for ^ 
by a simple analysis of the milk, which is ea^y obtained, it were possible 
to determine the presence or absence of agglutinines, or substances capable 
of fixing complaments, it would be easy to ascertain the existence or other¬ 
wise in the herd of the organism caudng abortion. Since the experiments 
made on this subject (Me Fabvean, SrocicmK, Sven Waee) had not yet 
furnished any practicM results, the writers proposed to continuethe 
invest%atk)m The experiments referred to the milk of two artificially 
to Jihat of cows which had spontaneously contracted 
the> and had abcnrii^; the object of these experiments was to 

ascertain : i) whether the miSk of animals •suffering from abortion contains 


U) See tieloir No. 745, mxmitpmying ttote. 
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agglutinines and complement-fixing substances capable of detection; 
2) whether the examination of milk is of use in the diagnosis of contagions 
abortion ; 3J the proportion of immunising substances in blood and milk ; 

4) how soon after infection products of the reaction appear in the milk; 

5) when they attain their maximum importance and how long they are 
present in the milk. 

From the total results obtained the writers draw the follow ii:g import¬ 
ant conclusions: 

In the case of animals suffering from abortion, specific anti-bodies pass 
regularly into the milk and remain there for a considerable period. Their 
presence can be detected in the milk serum by means of agglutination and 
complement-fixing methods. 

In order to obtain the milk serum, the milk should be coagulated with 
rennet in a w^ater-bath at 45° C. The anti-hcdies are found in smaller quan¬ 
tities in milk seium than in blood serum. 

The agglutination standard in the milk of animals infected with the 
organism of abortion varies between i :20 and i : loco, the average being 
I :ioo to I :50c. The complement-fixing reaction may be considered as 
positive w’hen it is induced by the addition of 0.2 cc. of serum or even less. 

In the case of milk serum from healthy animals, no agglutination 01 
complement-fixing takes place. 

^lilk serum is very w ell adapted for revealing the presence of contagious 
abortion by means of the agglutination and complement-fixing reactions. 

For practical w'ork the use of milk is preferable to that of blood, being 
easier to procure; further, the fact that many owners object to their animals 
being bled is the source of a certain amount of dijQficuIty. 

For the examination of the milk serum and smilarly with the blood 
serum, the combined use of agglutination and complement-fixing is to be 
recommended. If, with the assistance of these two methods combined, the 
milk serums of several animals of a herd are examined simultaneously, es¬ 
pecially the serums of those that have aborted a short time before the ana¬ 
lysis, the diagnosis can be made with as much certaint}’^ as in the case of 
examination of the blood. 

The article is followed by a Bibliography including 25 w'orks. 

726 - Swine Tubereolosis and the Possibility of its Practical Control. — i. bang, o- 

Bacteriological Researches Respecting S^\ine Tuberculosis. — II. Holm, K. The Control 
of Swine Tubereolosis, in Mde Beretnin^ fra ForsBgsJaboraioriet (88th Report of the Research 
I^aboratory of the Royal Veterinary" College of Copenhagen), pp. 5-28 and 29-63. Copen¬ 
hagen, 1915. — Communicated io the International Insitlute of Agricultnre hy the 
Correspondent, Baron Rosenkrantz. , 

I. -— The object of the researches in question was to determine 
whether, under normal conditions, mammals can be infected by fowl tuber¬ 
culosis, and conversely fowds by the bacilli of the mammalian form of the 
disease. The latter half of the question, in so far as infection by foQdsstuSs 
is concerned, can be answered in the negative. The case, however^ i$ qttile 
different where the food of large mammals contains the of JWPH 

tuberculosis. The writer has made various research^ on tim and 
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with the veterinary surgeon Rasmussen of Faaborg, was the first investi¬ 
gator in Denmark to draw attention to the frequent connection between 
swine and avian tuberculosis on the same farm. 

The conclusions derived from his experiments were as follows : 

1. The bacillus of mammalian tuberculosis is the principal cause 
of swine tuberculosis, especial^ in the severest forms of the disease, 'which 
are due, in the majority of cases, to infection by cattle. 

2, Local glandular tuberculosis is very frequently caused by the 
bacilli of avian tuberculosis. In July 1913, a slaughterhouse in South 
Seeland sent in bacteriological preparations from all the pigs signified as 
tuberculous by the authorities during the month. Inoculation experi¬ 
ments by means of these preparations gave the following results : 

In all the 18 cases of mesenteric tuberculosis the bacilli of avian tuberculosis were present. 

Out of 24 cases of local tuberculosis of the neck, the ba cil li of avian tuberculosis were found 
in 19, those of the mammalian form of the disease in 4, while in one case the inoculation gave 
a negative result. 

In all the 22 cases of general glandular and organic tiiberculosis the presence of the bacilli 
of mammalian tuberculosis was recorded. 

Thus in more than half the cases examined disease was due to the bacilli of avian tubercu*- 
losis. 

Local glandular tuberculosis was produced, in 90 per cent of the cases, hf the bacilli of 
avian tuberculosis, while on the other hand organic tuberculosis was due to the bacilli of mam¬ 
malian tuberculosis. 

Other experiments, of which the report gives a summary, confirm these conclusions. 

The experiments have further established that local glandular tuberculosis in pigs may be 
due, in certain cases, to the contagion of tuberculous human beings. 

The report in question gives in detail the results of tuberculin injec¬ 
tion experiments on pigs. The injection at the base of the ear was effected 
in these experiments by the intracutaneous method; that is to say, a small 
quantity of tuberculin was injected into the skin itself. In the case of tu¬ 
berculous pigs a large swelling makes its appearance at the place of injec¬ 
tion in the course of 24 hours and the reaction attains its maximum 48 hours 
after the operation. A large number of injections were made and each re¬ 
action was at once controlled by killing the animal and examining it, thus 
enabling the value of the tuberculin test to be checked. It was found as a 
result of these experiments that a positive reaction to tuberculin practically 
always means that the animal is infected when it is a question of bovine tuber- 
cndosis, but the reaction gives no indication of the extent of the disease. 
These results were obtained with tuberculin prepared from the bacilli of 
mammalian tuberculosis. Avian tuberculin, as far as the disease caused by 
the badlE of avian tuberculosis is concerned, possesses a diagnostic value 
which is at least equal, and sometimes even superior, to that of bovine 
tuberculin, 

II. ^— According to the statistics of the large Danish slaughterhouses, 
4.7 per cent of the total number of pigs slaughtered were tuberculous ; this 
caused a decrease in the receipts amounting to i or 2 milHon crowns (£ 50 000 
to £ 100 000), the importation of the meat of tuberculous animals into Eng- 
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land being forbidden by law. All the cooperative slaughterhouses, which 
pay for the animals according to their value on slaughtering, give less for 
tuberculous pigs (the price varying in the different establishments), but this 
reduction, especially in the case of animals which are totally condemned, 
does not cover the loss. By still further reducing the prices they pay, the 
slaughterhouses could do much to assist the control of swine tuberculosis. 

As a result of some correspondence with the Director of the Jutland 
slaughterhouse on the subject of the control of this disease, the Research 
laboratory of the Royal Veterinary College organised several series of prac¬ 
tical experiments with a view to combating swine tuberculosis in West Jut¬ 
land, where it is very common. About twenty farms were selected as hav¬ 
ing supplied a particularly large number of tuberculous pigs, and on these 
fanns measures for the prevention of tuberculosis in pigs were carried out 
according to instructions supplied by the Laboratory. The pigs used for 
the purpose were marked and first subjected to the tuberculin test to ascer¬ 
tain their freedom from infection. Each sty was cleaned and disinfected 
and it was forbidden to give the pigs any unboiled milk (i), or the remains of 
the cows’ food, nor were the pigs allowed to run about in the cow-houses. 
Care was taken to keep all fowls and pigeons away from the pig-sty and the 
men were forbidden to spit. In many of the farms of this region, the pig¬ 
sties are built in the cow-houses and situated just behind the cows, so that the 
excrements and urine of the latter animals often fall into the pigs’ troughs. 
The danger of infection in these cases is very great, for it is possible that one 
or more of the cows be suffering from tuberculosis of the udder, lungs, 
or uterus. In these experiments the pig troughs were provided with covers. 

As the principal result of these measures it has been recorded that 40 
per cent of the farms are completely freed from tuberculosis, while the per¬ 
centage of tuberculous pigs in the remainder has greatly decreased. The 
results would have been still more conclusive had all the experimental 
animals been reared on the spot. 

In Etinen, many experiments were made for the purpose of preventing 
the transference of tuberculosis in poultry to pigs. Seven farms were se¬ 
lected where the tuberculin test had proved the cattle to be healthy and 
the pigs to be infected with tuberculosis. The latter animals had been 
bred on the premises. The pig-sties were protected from the poultry by 
enclosing them with high wire-netting and fixing automatic closing appar¬ 
atus to the doors. The result of these precautions has been excellent, the 
percentage of tuberculous pigs having fallen from 28 (the figure for the 
preceding year) to 2 per cent, while three out of the seven farms are, at the 
present time, entirely free from the disease. 


U) It whole inilk wljich is here meant. It is illegal in Denmark to give eitji^ skim 
1)1 buttermilk to live stock unless it has been previously heated to at least 80^ C* 
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73 7 - The Chemical Composition of Some Weeds and their Value as Fodder and Manure.— 

KlinGjM, (Speyer Agr. Expt, Station), in Die landwiytschafthchcnVersuchs’-SfaiionenjVdl. 

EXXXV, Part VI, pp. 433“469. Berlin, 1914 . 

The writer has analysed some of the commonest weeds growing in the 
vineyards in the Palatinate: bindweed (Convolvulus amnsis T.), goosefoot 
(Chenopodimn), chickweed {Siellaria media Cyrillo), field thistle (Cirsimi 
Scop.), sowthistle (Sonchus olemceus ly.), and Mefourialisannua h/, 
these are fed by preference to cows, in addition to other weeds and chopped 
vine shoots. 

After reference to the few existing analytical data the writer gives the 
results of his analyses in extenso. The first point these bring out is that the 
species analysed remove large quantities of fertilising substances from the 
soil. Thus, anab/sis of their dry matter gave from 2.77 to 4.45 per cent of 
nitrogen, 0.85 to 2.01 phosphoric acid, 4.91 to 11.78 potash and 1.03 to 5.30 
lime. Care should be taken therefore that these fertilising substances are 
not removed from the soil; on the contrary they should be placed at the dis¬ 
posal of the cultivated plants by digging in the weeds as soon as they appear. 

When, however, it is impossible to prevent the growth of weeds, those 
that are suitable can be used as fodder; for this purpose the plants must 
not be cut very near the soil as otherwise too much earth is introduced and 
they require washkg before being fed to cattle. 

With the exception of Memmalis amua, the weeds analysed make 
very good green fodder, especially for milch cows. Bindweed has the high¬ 
est nutritive value, with dry matter 16.90 per cent; the following is the com¬ 
position of the dry plant freed from soil: crude protein 22.60 per cent, albu¬ 
men 13.64, fats 3.48, N-free extract 42.35, crude fibre 19.68, phosphoric 
acid 0.94, potash 1.87 per cent. 

In the green state the above-mentioned weeds are far from possessing 
the nutritive value of clover or lucerne, but in the dry state they are undoubt¬ 
edly superior to these. 

Mercufklis amua, m spite of its high nutritive value, is npt suitable for 
feeding purposes, and can only be used for green manure. As has been 
seen above, all the species examined are rich in, nitrogen and potash; chick- 
weed and goosefoot especially have a considerable percentage of potash 
{10.9 per cent); thus the manurial value of these weeds is by no means 
negligible. 

The article is followed by an appendix with 15 bibliographical 
references, 

72S - Xygsidmm or Death (^mas. harsh, c. b., cuwson, a. b , ana marsh, h. — 

BulMin of the V, S. Department of A^iiMuret No. 135, 46 pp. Washington, D. C., 
13 } 1915. 

Various species of Zygadenus grow abundantly on the stock ranges of 
the western United States and have long been suspected of being poisonous 
and of causing serious losses to sheep breeders. Experiments were carried 
out during five seasons in Colorado and Montana for the purpose of ascer¬ 
taining the effect of the various species on sheep, cattle and horses. 

In the greater part of the experiments, Z. venmosm was used, but 
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comparative trials with Z, elegans and Z. paniculatus showed that the two 
latter plants were of equal toxicity, while on the other hand Z, coiora- 
densis had to be fed in very large quantities in order to cause symptoms 
of poisoning to appear. The plants prove poisonous throughout their 
entire period of growth and develop a maximum of toxicity at the time of 
flowering. Their seeds subsequently become by far the most poisonous 
part of the plant. In spite of the greater toxicity of mature plants, cases of 
poisoning on the open range would be more likely to occur during the ear¬ 
lier period of growth, because at that time other forage is scantiest. 

The dose required to produce serious toxic symptoms varied consi¬ 
derably with individual animals and with the manner in which it was ad¬ 
ministered. When fed mixed with the daily ration, up to 5 lbs. of the green 
plant per 100 lbs. live-weight was taken without ill effects. But in the ma¬ 
jority of cases the animals showed a marked aversion to consuming the 
plant with their other food and it then had to be administered in the form 
of a drench or a ball; in such case the toxic dose was reduced to about one 
tenth of the above quantity. 

The principal symptoms of poisoning were salivation and nausea, 
followed by muscular weakness and coma. No satisfactory antidote was 
discovered, but the sick animals were kept quiet and usually recovered, 
death only occurring in about 15 per cent of the cases and then only with 
sheep, which formed by far the most numerous subjects of the experiments. 

729 - Some Experiments on the Mendelian Laws of Heredity. — ptjcci, carlo (Director breeding 

of the Zootechnical Eahoratory of the Royal Agricultural Institute of Perugia), in H 
Moderno Zooiatfo, Series V, Year IV, No. 4, pp. I 45 -I 53 » 6 figs. Bologna, April 30,1915- 

L — Inheritance of coat colour in rabbits. — The waiter mated some 
grey Blemish giant rabbits with: i) white pink-eyed Polish rabbits, and 
2) spotted Dutch rabbits. 

I. Before beginning these crosses between the Blemish and Polish 
rabbits he assured himself, by repeated breeding during several seasons, of 
the fixity of the characters considered. In Bj the grey colour of the 
Blemish parent was dominant to the white of the Polish, but almost all the 
rabbits showed whitish spots. The Bg generation consisted of 58 indivi¬ 
duals, of which 52 were pigmented (38 grey and 14 black or blue) and 16 
white. The pigmented coats were as follows: 

7 grey, sdf coloured. 

iS grey, spotted. 

13 spotted yellowish grey. 

s black, self coloured. 

2 blue, self coloured, ' ' 

10 spotted blue. 

Thus, beades the iutense and dilute grey, black and blue appeared, 
the latter being a dilute black. Grey proved, as it generally does, domi¬ 
nant to black, while contrary to what should be expected from the observa- ■ 
tions of Hurst, Castir, etc., the spotted type appeared dcanimwit ;to tie self 
cotoured. The number of white rabbits compared witi thet of the pig- 
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inented ones follows the Mendelian ratios. From the results hitherto ob¬ 
tained it appears that the self coloured individuals of the Fg generation 
behave as heterozygotes and the white as honiozygotes. 

2. From the cross l)etween Flemish and Dutch rabbits, in the Fj 
generation there resulted some only partially coloured individuals. All 
of these heterozygotes showed white spots round their necks, as had already 
been observed b}" Hurst, and the great majority also showed spots similar 
in extent and size to those of the Dutch breed. 

II. — The convex profile of ihe face in Peyi^gio skeei>, — At the Casalina 
estate (near Perugial xi^ogressive crossing is carried out between Rambouillet 
Merino rams and Middle Tiber Valle}'- ewes, the latter being allied to the Val 
di Chiana sheep. One of its most marked characters is the very convex 
profile of nose and forehead (while in the Rambouillet Merino it i« quite 
straight); its fleece is open and the head, throat, belly and limbs arc devoid 
of wool. The restilts obtained lead the writer to conclude: 

1. In Fj all the crosses have a straight face profile. 

2. In Fg the convex profile appears in a ratio very nearly following 
Mendel's law. 

3. The extent of the fleece is greater in individuals with a straight 
profile and seems to follow, like this latter character itself, the laws of 
dominance and of the numerical constancy of reversion, 

PIGS 730 - Comparative Fattening Experiments with Pigs in Denmark (i).— uund, a. v. 

Reprint from: Syde fra den Ki^l Vetertmer- ojj Landboh0fskoles Laborafiim tor 

Iand0kofwmiske Fors0^ (87tli Report of the laboratory for Agricultural Research, Royal 
Veterinary and Agricultural College, Copenhagen). — Commmuah’d by the CarrespOHde}ii 
%n Denmark, Bami Rosenkrantz. 

At three Experiment Stations situated in different districts of Denmark 
there were carried out from September i, 1913. to September i, 1914, fatten¬ 
ing experiments with 63 to 93 lots of pigs, each lot containing 4 animals. 
The latter were fed exclusively on cereals and skim milk; both feeding and 
slaughtering were carried out under the supervision of the Research labora¬ 
tory of the Royal Veterinarv" College. The pigs, which were sent to the 
Experiment Stations at 6 to S weeks old, all came from farms where either 
the native Danish breed or Yorkshires were raised. These farms were scat¬ 
tered throughout the countr}*^ and were selected by the Commission on Pig- 
breeding ('* Svineavlens Eedelse ") as being especially suited to supply 
pure-bred animals. The owners of the breeding establishments in question 
receive an annual grant from the State on condition that their premises are 
subject to official control, and that they sell breeding animals at special 
prices. They further undertake to supply the Station in their district, at 
ordinary market prices, with a certain number of pigs for experimental 
purposes; such animals must have been bred on that particular farm, be all 
of the same litter and the offspring of parents that are regarded as the best 
of the herd. 

(i) For tbe 85tb Report of tbe Royal Veterinary College of Copenhagen on this subject, 
seeR. Kov. 1914, Ko. 1032. {Bd.) 
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In this the Breeding Commission is kept constantly informed, by 
means of the fattening and killing data obtained at the Experiment Sta¬ 
tions, of the crossing and bacon-prodticing properties of the x>igs belonging 
to each breeding establishment. In these experiments attention is not only 
paid to the meat yield, but naturally also to other qualities, such as consti¬ 
tution and fertility and the milk production of the so\vs ; by judicious con¬ 
sideration of all these factors, it is then possible to form a judgment as to 
the merits of each herd. 

As has been already mentioned, there are in Denmark establishments 
which breed both the native race and Yorkshires (Eatge Whites), but the 
former are much the more numerous. The data included in the 87th report, 
of which the following table gives a summary, show^ that the Yorkshires 
are superior to the native breed as animals for the butcher and in the per¬ 
centage of meat they yield for export, while from the point of view of growth 
and thriftiness the two breeds seem equal. 

Although Danish pigs are inferior to Yorkshires in these respects they 
seem to be improving greatly, and will doubtless before long, thanks to the 
work of the Stations, attain the desired ideal and form a race of pigs which 
are equally good both for breeding purposes and for the butcher. 

At the present time the advantage in the market lies with the Yorkshires, 
while the3^ are inferior as breeding stock, being scarce^ strong enough to 
stand the conditions obtaining in Denmark. 


Average Results oj the Fattening Experiments. 



1 

1 

1 Number 

j of 

1 pigs 

1 

1 

Average 

Average weight 
in lbs. 

_ . 

Forage units 
necessary for *4 kg. 
increased weight 

Per cent of meat 
for export 

Score given*; 0-15 

_ . 

Breed 

age 

when 

killed 
(in days) 

At beginning 
of 

experiment 

At end 

of experiment 

Consis¬ 

tency 

of 

meat 

1 

1 

1 

1 Sides 

! 

1 

Hams 

Quality 

Native. . . 

i 

1 

.1 648 


30.6 

0 

H 

S.6q 

60.3 

12.7 

i 

I 11.4 


12.1 

Yorkshire. 

. 241 

1 

1 198 i 

1 i 

31-3 

199.9 

3.62 

62.0 

13-5 


12.7 

13*3 


* Scale: 15 *= excellent; 13 = very good; 9 «= good, and so on. 


In the report of the Bregentved Experiment Station, mention is made 
of the new method adopted of marking pigs (tattooing), which will eventually 
replace the older and less satisfactory methods of notching the animals* 
ears and of affixing numbered buttons. In the new system the numbers are 
imprinted on the ear by means of a special kind of tongs ('"MarMerungszange'^ 
of Hauptner, Berlin), and Indian ink is rubbed into the marks, so that as. 
the ears grow the numbers become increavSingly msible. 
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pouLTKY 731 -- Mendelian Inheritance of Fecundity in the Domestic Fowl and Average Flock 
Production. •— pearl, Raymond, in The American Naturalist, Vol XEIX, No. 581, 
pp. 306-3x7, Lancaster, Pa., May 1915. 

As a result of the investigations cariied out on the inheritance of fecund¬ 
ity in poultry, the system of so-called mass-selection, or indiscriminate 
breeding from all fowls having a high egg production, has been abandoned 
at the Maine Experiment Station. Bming the last two or three seasons 
another system’ has been introduced in its place, viz. the organised mating 
of selected strains of fowls whose gametic composition has been previously 
determined. Though the change of method is so recent there is already 
a marked increase in the average egg production as compared witli the num¬ 
bers obtained when simple mass-selection was practised; moreover the 
increase is most pronounced during the winter season, a factor to which 
special attention was paid in the breeding. 


FARM ENGINEERING. 

AGR1CDLTUR.AL 732 - Sowiug aud Weeding Rleefields with the Aid of Machinery. — BRANaiiNi, a. 

MAcniNERy in UItalia Amcola, ycar’53, No. 4, pp. 155-159) 5 figs. Piacenza. April 15, 1915. 

and For some time past rice-growers have been endeavouring to sow rice 

iMPLEM^Ts control weeds in rice-fields with the help of machines (i). 

Since 1903, in the province of Pavia, Italy, experiments have been 
made with drills, the. use of which has spread to a certain extent in the 
province, and the problem of sowing rice may be said to be completely 
solved, while that of controlling weeds has not yet been so generally and 
successfully dealt with. 

In 1909 Sig. CABRiNiof Vigonzone (Pavia),-starting from the principle 
that rice in shallow water grows rapidly and vigorously, while both rice 
and weeds grow slowdy and feebly under a greater depth of water, construct¬ 
ed an implement to throw up smaU parallel ridges about i foot apart, on 
which the rice was sown. The crop grew vigorously while in the furrows 
the weeds came up badly owing to the greater depth of water. 

In 191^ and 1911 the experiments were repeated and the weeds 
were removed by small iron hand rakes. 

In 1912 one ridging implement was fitted with a rice drill to sow the 
ridges and another one was provided with teeth to harrow the furrows. 
The teeth were mounted on small converging iron bars which could be shift¬ 
ed at will so as to harrow a greater or less width of furrow. In that year 
the new system was applied to a rice field 8 % acres in extent. The results 
were satisfactory , and the experiments were successfully repeated in 1913 
and 3:914 onlarger areas and with still further improved implements. The 
yield was abundant and the cost of weedmg considerably reduced. 

The system is especially suitable for heavy and medium soils, while 

(t)See B. Feb. 1913, Ho.;B. Ang. 1913,No.934 ; and B. Sept. 1914,Ho. 841, {Ed.). 
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on light soils and where large quantities of rather rapidly running water 
are given, the ridges are apt to give way. 

With a pair of oxen and an implement 10 feet wide, 8 % acres per day 
can be sown, and with one horse about 10 acres can be weeded in the same 
time. 



» Cab»ini*s machine for ridging and sowing ricefields. 


733 - Windmill with Vertical Shaft. — VmuERS, R., in La Naiuuy No. 2171, pp, 310-312. 

Paris, May 3 , 1915* 

The main feature 01 this windmill (fig. i) is a vertical shaft bearing a 
horizontal wheel or drum, the circumference of which is composed of a 
number of vertical slats bent in such a manner that they oblige the wheel 
to revolve always in the same direction irrespective of the direction of the 
wind, which acts both on entering and on issuing from the drum. 

The slats, see fig. 2, are bent strips of sheet iron, a, 6, c, i. wind v 
on entering the drum passes between the slats and causes the drum to 
revolve by reaction in the direction x. The wind v' on issuing glides along 
the general inclination of the sail and also drives it in the same direction. 

Thanks to the bent part b of each slat the sail utilises thq dperenc® 
between the thrust of the wind v'" and that of sotJmt 
efficiency of the windmill is very high when the indWtiaa ^ tte/di^^ent 
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parts of tlie slats is saitably designed. As much as nine-tenths of the 
diameter of the drum can be utilized for useful work, and this whatever 
be the direction of the wind, as this mill requires no orientation. 



-I, r~ Wiiidmill with vertical shaft. 


The mechanism being very simple it is of course very cheap {about 
£24 everything included, or one-third of the cost of the usual windtoills). 
It does not require any special tower or column; i! there is sufficient space 
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the ■whole shaft can revolve with the drum, being held in position at the 
top by a pivot witli guy-ring and stays. 

This arrangement also has the advantage Halt it does not necessitate 
any climbing to the top lor inspection and frequent Inbrification, for the 
covered bearing in i/vhich the pivot works keeps the lubricant for some 
years and can be fed from below by means of a pi|>e:, and the drum is hauled 
up and down by ropes and pulleys. 

The rotar}^ motion of the shaft is transmitle d to the pump, which can 



Fig. 2. — Theory of the action of the ’wiamf oa the slats. 


be situated at any distance from the windmill, tiyaneans of a wire rope and 
an excentric, which automatically adapts the stto&e of the pump to the 
power of the wind. 

In the larger sizes the drums can be made ^^ith adjustable slats so 
that the speed of the drum can be regulated at or it can be stopped 
altogether^ but for the small sizes for market gardeii*e;rs this is not necessary; 
the pump need only be thrown out of gear aikrl the the drum can go on 
revolving without any danger of injury or wear. 

734 ~ Humphrey Gas Flltnps. — I. America’s first large -explosion pmnp will irrigate 
Texas lands. — Record^ Vol. 71, Ko 19, pp. New York, May 8,1915. 

— IT. An Egyptian piijnping station. —> The Indian Ynmial^ Vol XNIV, No 278, 

p. 37s. Bombay, 193.4. 

I. — An installation for irrigating an estate oJ 6700 acre‘> at Bel Rio, 
Texas is now partly completed. The water vtll l>c “taised by a Humphrey 
producer-gas pump which will deliver not ihm 28 000 gallom and 
perhaps 30 000 gals, per minute, to a height oi \'p feet 

The pumping station is situated upon the of the Bio 

The pump cylinder and the pla5’‘ pipe are 66 lucbesnj 
length of the play pipe is about 100 feet In these pumps the imxture bf 
gas,and air is exploded directly over the surface oi 4ib^ or 
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moving parts being used. The increase in pressure resulting from the explo¬ 
sion, all valves being closed, drives the water in the pump-head downwards 
and sets the whole column of water in the play pipe in motion upwards ; 
as this column of water moves at a high velocity it does not stop suddenly 
when the pressure in the explosion chamber falls below atmospheric pres¬ 
sure ; when this takes place the valves open, some air and a certain amount 
of water enter, part of the water follows the moving column in the pipe and 
the rest rises in the explosion chamber. As soon as the column of water 
in the play pipe stops it starts to move back, the valves shut and the air and 
spent gases are greatly compressed and again force outwards the column of 
water. The pressure is again reduced to below atmospheric pressure, at 
which a fresh charge of air and gas is drawn into the explosion chamber 
and compressed by the water in the play pipe. It is then ignited to start 
a fresh cycle. The Del Rio pump wiH average about 12 complete cycles 
per minute. 

The gas used is producer-gas made from mesquite wood (i), which 
abounds in the locality. The producer wilt have a capacity of 50 000 cubic 
feet of gas per hour. 

The estimated cost of the pumping station, including head works, di¬ 
version dam, etc., is $60 000, of which amount the machinery including 
the producer represents approximately 50 per cent. The annual cost of 
maintaining and operating, including fixed charges and depreciation, is 
I13 600. This amount is based upon irrigating the entire tract of 6700 
acres to a depth of 3 feet, corresponding to a fuel cost of 30 cents per acre 
irrigated and a gross charge of $2.06 for all fixed charges and maintenance, 
including fuel. 

II. — Another large installation of Humphrey pumps is that in course 
of construction near Alexandria in Egypt, for the draining of Take Mareotis. 
Eighteen of these pumps, each capable of delivering 100 million gallons of 
water per day through a lift of 20 feet, have been ordered, ten of which 
will be used at first, five to be built at Glasgow and five at Milan, Their 
cylinders will be 8 ft. 8 in. in diameter* The great economy of these pumps, 
both in first cost and in running expenses, allows them to be used where 
other pumps would not pay. 

735 " Apimratus lor the Utlllsafioii of Blood and other Slaughterhouse Offal as Food 

tot IMe ^ Wiener Lmdmriscimftliehe Zeiiunsii YesLt 65f No. 38, pp, 310-311, 

2 figs. Viesma, Hay 12,1915* 

At present great quantities of valuable material, such as blood, tripe, 
trimming, intestines and other offal, are wasted in the slaughterhouses, 
while they cx>uld they be converted into good concentrated food for pigs, 
poultry, etc. 

In order to render this offal generally available it must be prepared so 
as to keep good for a length of time and this can be done by cooking and 
drying. K. Hiessen, a dvil engineer of Munich, has constructed a desic¬ 
cator for the purpose. 

(i) Prosopis fidifhra and P. pubescens, {Ed,), 
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It consists of a boiler enclosing an agitator and surrounded by two 
steam jackets and another, connected with a ventilator, in which air can be 
warmed. The agitator and ventilator are driven by power, an electro¬ 
motor being generally used. 

The boiler is covered by a lid balanced by a counterweight, for con¬ 
venience in handling, which can be shut down steam-tight by thumb¬ 
screws. The boEer is filled with offal to about two-thirds of its capacity, 
the lid closed down and steam at about 4 atmospheres is turned on into the 
inner steam jacket and the agitator is set going. WhEe the offal is thus 
cooking it loses water vapour, which escapes by a special pipe. When cooked 
to a uniform dense pap, steam is aUowed to enter the second steam jacket 
and warms the air in the third compartment to 65 to 70® C. {149 to 1580F.), 
whence it is driven through the offal which is kept constantly stirred by 
the agitator. When almost aE the moisture has been extracted, the agi¬ 
tator and the admission of steam are stopped and the inner jacket is fed 
with condensation water; the mass is left for an hour or so to dry and is 
then taken out through an opening in the bottom. The whole operation 
lasts from 2 ^ to 4 hours according to the offal used, and the amount of 
steam required for 100 lbs. of moist offal is about 60 lbs. 

The apparatus is constructed in three sizes : 22, 44 and 66 gallons avaE- 
able capacity, which cost £ 93, £ 103 and £ 122 los respectively. 

736 - Review of Patents. 

Tillage machines and implements. 

Aiistria 69 152. Ditching machine. 

69 345. Harrow with series of revolving toothed rollers. 

United Kingdom 1 14S. Cultivator. 

t 250. Hotor ploughs propelled by a spiked chain. 

I 423 - Device for supporting and adjusting tool-carrying frame in power- 
driven cultivators. 

United States 1134149 — 1135 879 — 1136 448 — i 137 646. Ploughs. 

1134 194 — 1 135 305 ~~ 1 135 756 — I 137 331 — I X 37 621. Cultivators. 

1134 462. Shovel plough. 

1134 5.48. Cultivating tool. 

1134 639 — 1134 654 — 1 136 043 — I 136 661 — 1137 560 — 1137 644- 

Harrows. 

I 135 031. Alfalfa cultivator. 

1135 091. Uand packer. 

1135 403. Adjustalile coulter for ploughs. 

135 508. Disk harrow. 

1 135 755 * Weeder. 

1135 79 «>* Cotton chopper. 

I 136x72. Subsoil plough. 

1136 2q 6. Thistle eradicator. 

1 136525. Coulter attachment for gang ploughs. 

1136 833. Plough beam adjustment. 

1136 930. Cotton chopping machine, 

1136975* Harrow attachment for com planters., 

1137031, Ploughing machine. ' - ; , , 
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Manure disfnbutors. 

United Kingdom 517. Truck for transporting manure distributors. 

United States i ^35 492. Fertilizer distributor. 

Drills and sowing machines. 

United States i 134 891. Marker for com planters. 

I 134894. Beet and grain drill attachment. 

I 135 433. Corn planter and fertilizer distributor. 

Reapers, mowers and other harvesting machines. 

Austtia. 69 125. Hay rake on wheels. 

69 127. Scythe heel. 

United Kingdom 1168. Side delivery rake and tedder. 

United States i 134 158. Cotton picking machine. 

I 134 171. Side rake attachment for hay loaders. 

I 134 184 — 1 134 206. Tobacco harvesters. 

I X34 339- Attachment for mowing machine. 

I 134 465 — 1 135 366. Grain shockers. 

I 134 575- Com harve.ster. 

I 134 588, Cutter bar. . 

I 134 629. Potato-vine cutter. 

I 134 928. Machine for gathering and bunching hay and grain. 

1135 096. Cotton harvester, ' 

I 135 369. Hay stacker. 

I 135 463. Attachment for mowers. 

I 135 715. Sheaf shocker. 

I 135 ^31. Grain rake. 

I 136 151 — I 136 79S. Harvesters. 

I 136 264. Shock loader. 

I 136 403. Folding grain-harvester reel. 

I 13^ 565. Hay rake attachment. 

I 136 624. Com harvester and husker. 

I 137 594« Peanut harvester. 

I J37 630. Mower and tedder. 

I 137 667. Corn cutting machine. 

Machines for lifting root crops. 

Austria 69 121. Beet topping machine. 

Denmark 20 136. Root lifting machine. 

United Kingdom 1165. Potato digger. 

United States 1134 ^05 — i 135180 — 1136 461:. Potato diggers. 

X 134 221. Beet harvester, 

I J35 173 I 135 9S8. Beet toppers. 

Threshing and winnowing machines. 

Austria 69 100. Cereal hu^ng machine. 

United States 1136 966. Band cutter and feeder. 

Macht ne$ and implements for the preparation and storage of grain^ fcdder, etc, 

2 226. Improvement in presses. 

20137. Straw baler. 


Cuba 

Denmark 
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United States 


1134 245. Combined com busker and stripper, 
T 134 449. Com husking machine. 

1 135 249. Hay sling 
I 135 395 - Potato sorter. 

1 136 584. Double-belt potato sorter. 

I 136 650. Gearmg for ensilage machines. 

I 137 059. Baling press. 

I 137 334 - Ensilage cutter. 

I 137 611. Silo. 


Dairying machines and implements. 

Denmark 20 120. Apparatus for cooling freshly-drawn milk. 

United Kingdom. 180. Cow milker 
1 629. Chum. 

I 898. Milking machine. 


Other agnculUml mi chines ami implements, 


Cuba 

2 225. 

Netherlands 

627 

t 

631 

United Kingdom. 

87 

I 184. 


1189 

I 839. 
I 873 - 
I 908. 
1994. 

United States 

1135 079. 
1135 187 

1135 288 

1 135 559 - 


1136511. 
1137 loi. 


. Conveyor for sugarcane. 

Apparatus for the industrial separation of lint from plant stalks, 
especially of ramie. 

Machine for cutting French beans and the like. 

— 1329 Sack holders. 

Fence posts <lroppers and stmts. 

— I 190. Sugarcane mills 

Macliiuc for cracking or crushii^ nuts and the like. 

Machine for decorticating nuts, fruit and seeds, 

Apparatus for removing dust from heckling and similar machines. 
Machine for cutting and slicing vegetables. 

Com topping machine.# 

— 1137 652. Tractors. 

Dust spraying machine. 

Traction belt, 

Tractive force measuring appliance. 

Machine for raising and lowering well piping. 


AGRICUIvTURAL INDUSTRIES. 


73 7 -ChemicO'Analytical Researches on the Maturation of Grapes and their Conver¬ 
sion into Wine, — Baragiola, W. I., and Goonx, Ch , in LandmHschaftliche Jahrbuche}\ 
Vol. XlyVII, Part 2, pp. 249-302 Berlin, December 33, 1914. 

The writers have studied the changes in composition of grape juice 
during the maturation of 10 samples of grapes of the Rauschling variety 
collected each week during the period August 27 to October 27, 1912; also 
the changes in composition of the wine made with the same variety of 
grapes, during and after fermentation. 

The changes observed by the writers are compared with those found 
by W. Kbbhofbr in 1907 in grapes of the same variety. The detailed 
results are collected in numerous tables and illustrated by numerous dia¬ 
grams. The most important of these results are summarised in Tables 


INDUSTRIES 
mU’ENDlNG 
ON PtANT 
PRODUCTS 
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Table I. — Changes in the compositioi 

Properties or components of the juice. 

-- 

Changes occurring from Aug. 24 to Oct. 28, 1907 
(favourable year) 

I. Spedficgravity (Oechsle degrees). 

Gradual increase from 19° to 68.1® j 

2. Invert sugar. 

The curve follows exactly that of the spedfic gravity during * 
{0.77—14-76 %) 

3. Total addity. 

Increases from 31 -7 % to 35,3 % Nov. 7, then decreasto 
to 13.1 %. 

_ . Oechsle degrees 

4. Ratio: - .... 

Sugar content 

Gradually falls from 2.47 to 4.6. 

5. Extractive without sugar . . . 

Increases first from 41.4 to 45 gms. per litre (Sept. 7) then 
decreases to 29.1 gm. per litre. 

6. Total nitrogen. 

Gradual increase from 0.263 to 0-899 gin- per litre. 

7. Ammoniacal nitrogen. 

. 

8, Protein nitrogen ....... 


9, Ash. 

Increases regularly from 2.0 to 3.1 gms. per litre (juice 
|rom fruit alone without stalks). 

10. Potassium. 

11. COjradide. 

12. PO4 radicle. 

13. Alcalinity of ash (Farnsteiner). 

14. Sulphates. 



15. Free sulphiirotts add. 
i6.,Flsced stilphiirous.acid 

17. Organic adds 
by titratioa , , 

18. Organic aci<is deieitmned by ii- 

tration. .. 

r^/liilaEc acid... 

20. Tartaric add ...... 

Falls almost to 5cero (j^ice from grapes alone) 


not determined 


21 . Tannic acid. 
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grape juice during maturation. 


Clianges occurriog from April 27 to Oct. 27,1912 
(unfavourable year). 


Increase from 28° on Aug. 20 to 55° Oct. 8, then constant, 
thp two years 

(25 8-110 gms. per litre October 8) 

Decreases from 33.5 to 17.6 gms. per litre Oct. 8, then remains constant. 

Falls from 10.9 to 5 0-5.2 end of Sept., then remains constant. 

Decreases from 46.8 to 35 gms. per litre ; decreases more slowly than in 1907. 

Increases from 0.47 to 0.91 gm. per litre Oct. 15, then remains constant. 

Increases very slowly from 0.25 to 0.27 gm. per litre. 

Increases uniformly as maturation progresses, then with the advent of an unfavourable period 
remains constant. 

Generally increases from 2.8 to 3.16 (juice from whole branches with stalks) 

Very considerable increase, then decrease from Oct. 8 to 22, followed by a further increase. 
Decreases with decrease in organic acids and their salts. 

Continuous increase. 

Diminishes fairly regularly from 33.5 to 16.5 cc. N. on October 22. 

Difference between sulphates in juice and ash is 1.5 to 3.8 cc. N.; the latter being 2 to 4 times 
greater than the former. 

Remains almost constant. 

Increases as the maturation increases. 

Remains almost constant. 

Decreases uniformly until October 8. 

Falls rapidly and uniformly. At the beginning g is in the free state and at the end the free add 
is more than double that in the half-combined condition. * 

Falls uniformly but less rapidly. At the beginning of the experiment ^ is in the free state 
and on Oct. 8 the free and combined add are in equal porportxon. 

Generaly falls, but remains above that of 1907, 
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Table II. — Changes in wine during and after fermentation. 


Properties and constituents of wine 


Changes occurring between Oct. 21, 1912, 
and January 6, 1913. 


Specific gravity .; Falls rapidly from 1.0537 to 1.0030. 

Alcohol content.1 Directly after fermentation attains the definite 

I amount of 6.3 % in volume. 


Total extractives and sugar-free 
extractives. 


Falls throughout the fcnnenUition period, then re¬ 
mains almost constant 


Acidity . . 
Total nitrogen 


Nitrogen as ammonia 


Nitrogen as protein 


Falls verj’' slowly but continually from 16.4 to 14.7 
gnis. per litre. 

Falls considerably during fermentation (from 1.19 
to 0.82 gins, per litre in 2 weeks), then remains 
constant 

Diminishes especially at the beginning of fermen¬ 
tation (from 0.31 to o.it) gm. per litre in i week) 

Dimimshes more strongly towards the end than at 
the beginning of fermentation. 


Ash. 


Alkalinity (after Farnsteiner) . . . 
Strength in sulphates. 


Potassium 


1 Weight diminishes rapidly during fermentation, then 
I very slowly (in all from 3.202 to 2.104 gms per 

I litre). 

1 Diminishes rapidly and constantly during and after 
I the fermentation (from 17.9 to 5.0 cc. N). 

! 

' Diminishes during fermentation and increases again 
! after fermentation. 

» 

I Diminishes by one half after fermentation. 


PO4 radicle . 


The absolute quantity diminishes a little, but the 
petcentage increases about 7.5 %, 


CO3 radicle. 

Mineral matter {pure ash) 
Acidity (organic). . . . 
Malic acid.. 

Tartaric add. 


Diminishes considerably after the formation of 
tartrates and other organic salts. 

Diminishes by about 30 % of the original quantity. 

Diminishes regularly. 

Falls slowly from 9.6 to 9.4 gms per litre both in 
the free and in the fixed state 

; Fails slowly from 5.0 to 4.8 gms. per litre; during the 
fermentation the portion in the free state increases 
[ slightly ; the portion in the fixed state diminishes 
I slightly, then both portions diminish. 

I Falls slowl5» from 0.26 to 0.29 gm. per litre. 


Tannic acid. 
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By means of these data and the meteorological records for 1907 and 1912 
the writers show the connexion between the maturity of the grapes and 
meteorological conditions. 

After a period of 10 months during which metabisulphite of soda was 
added at the rate of 6 gms. per hectolitre and the wine was drawn off and 
placed in fumigated casks, the wine was analysed again on November 17, 
1913, when it was found that the only change of any importance was an 
increase in the concentration of sulphates, which rose from 3.8 to 7.5 cc. N. 
per litre. In consequence of this the alkalinity by Farnsteiner’s method 
had dropped from 5.0 to 2.4 cc, jST. The organic acid content remained al¬ 
most the same, owing (in the opinion of the writers) to the low temperature of 
the cellar. A sample of the same wine fermented and stored at the ordinary 
temperature during the same period without any other treatment diminished 
in total acidity from 192 to 122 cc. N. (equivalent to 36.4 per cent) as a 
result of the biological decomposition of the acid. During this decomposi¬ 
tion 124 cc. N. of malic acid were changed into 65 cc. N. of lactic acid. 
Further, the total nitrogen content and the ammoniacal nitrogen content 
were greater in this wine kept at a higher temperature. It is therefore pos¬ 
sible to change the very acid wines of eastern Switzerland into fairly sweet 
wines by keeping them at a higher temperature in casks not excessively 
fumigated. 

The writers refrain from generalising from these results, since the^’^ 
only concern one variety of grape, and were obtained in an unfavourable 
year. 

73S -The Influence of Sulphurous Acid upon the Fermentation Processes due to Yeasts 

and Bacteria in Wine, Perry and Cider, — MitixER-THUROAu, h., and oster- 

WALDER, A., in Lmidwirischafiliches Jahrbuck der Schweiz, 28, Part 4, pp. 48o-’548. 

Berne, 1914. 

During the last few years the writers bawe been continuing their re¬ 
searches as to the the way in which sulphurous acid acts in wines and ciders. 
These earlier researches, like those of other investigators, had given very 
divergent results and, in the case of certain phenomena, had afforded no 
satisfactory explanations. Their present object was to obtain a satisfac¬ 
tory solution of the question under discussion by the emplo3rment of more, 
accurate methods. The sulphurous acid was introduced in the form of 
potassium metabisulphite into the unfermented or partially fermented juice: 
of fruit and grapes; after one hour, or sometimes a longer period, had 
elapsed the amount of free and combined sulphurous acid was determined 
according to Ripper's method by titration with a N/50 iodine solution. The 
numerical results of these experiments, which are given in numerous tables, 
have led the writers to the following conclusions: 

In order to estimate exactly the effect of sulphurous acid, when intro^ 
duced into fruit , and grape juice or into wine either by fumigation or by 
the addition of potassium metabisulphite, and to be able to determine 
accurately the amount necessary for retarding and regulating the fermenta*^ 
tion and also for preventing disease, it is necessary to be 
*mth the method of action of sulphurous acid. That is to say whether it 



978 


WINB-MAKING 


occurs free or in combination, and, furtber, the comparative capacity of the 
different juices and wines for fixing sulphurous acid. The latter capacity 
depends essentially upon the soundness and the degree of ripeness of the 
fruit. The juice of grapes infected by Botrytis possesses the power of fix¬ 
ing sulphurous acid to a much greater extent than that of'healthy grapes 
of the same kind. In the case of pears the property of fixing sulphurous 
acid increases with the ripeness of the fruit, the increase being especially 
striking when the pears become soft. The juice of soft pears can immedi¬ 
ately and completely fix considerable amounts of this compund (300 mgms. 
and more per litre). The increased power of fixing sulphurous acid 
occurring in grapes attacked by Botrytis does not depend directly on their 
higher oxydase content, but probably on the amount of acetic aldehyde pre¬ 
sent. The great capacity for fixing sulphurous acid shown by sleepy'* 
pears must also be attributed to their high aldehyde content. The same 
applies in the case of over-ripe apples. In these juices a very pronounced 
and rapid fixation of sulphurous acid, in the form of stable sulphurous 
aldehyde, takes place, while other juice free from aldehyde (that cf sound 
grapes, various sound apples, not over-ripe, and pears rich in tannin) fix 
sulphurous acid less quickly and in lesser quantity in the form of a com¬ 
pound that contains glucose and is less stable than sulphurous aldehyde. 
In the juices first mentioned there is found besides sulphurous aldehyde, 
if the quantity of aldehyde is small, sulphurous glucose and free sulphdurous 
acid. In the other juices, which are free from aldehyde, only sulphurous 
glucose and free sulphurous acid are found. During the subsequent 
cellarage of the unfermented juice of fruit and grapes the sulphurous acid, 
in the presence of air, is more or less rapidly transformed into sulphuric 
acid. The sulphurous aldehyde, on the other hand, proves to be very 
stable, even in the presence of a certain amount of air. When in addition 
to free sulphurous acid there is also sulphurous glucose present, the former 
is first converted by oxidation into sulphuric acid. The state of chemical 
equiEbrium is then destroyed, a further dissociation of the sulphurous glu¬ 
cose taking place, and by the gradual conversion of this dissociated portion 
into sulphuric acid the complete disappereance of the sulphurous acid is 
eventually brought about. 

During fermentation the sulphurous add, wHch, on the addition of 
the potassium metabisulphite, had at once combined with the aldehyde, 
remains unchanged. TSiis sulphurous aldehyde proves to be stalle even 
in the pr^ence of organic fermente. On the other hand, the sulphurous 
glucose is decomposed in proportion as the glucose is converted kto alco¬ 
hol by fermentation, while the snlfdmrous acid which is liberated subse¬ 
quently behaves as free sulphurous add. Directly fermentation begins, 
the stdphurous add is no longer converted by oxidation into sulphuric acid 
on account of the Hberation of carbonic acid. It is, however, fixed very 
quicMy and is subjected to a subsequent oxidation whereby it is changed 
into sulphuric acid. 

During alcohoEc fermentation acetic aldehyde is produced as an 
inteimediate compound between sugar and alcohol. This combines with 
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the free sulphurous acid when it is present and is thus subjected, in the 
form of sulphurous aldehyde, to a further reduction to alcohol. As the 
aldehyde of fruit is gradually reduced to alcohol during fermentation, only 
a small portion of the sulphurous acid added during this process is fixed 
at once, the greater part remaining at first in a free state and being only 
gradually fixed by the aldehyde that forms., When the sulphurous acid 
is not added until towards the end of the fermentation, a large amount 
remains at first in a free state. If slight fermentation is again produced, 
part of the sulphurous acid can subsequently be fixed by means of the alde¬ 
hyde in the form of sulphurous aldehyde. Later, by the action of the 
oxygen of the air, the free sulphurous acid is gradually oxidised into sul¬ 
phuric acid, but some of it can also be fixed by the acetic aldehyde pro¬ 
duced by the oxidation of the alcohol. 

Only free sulphurous acid is capable of retarding, or even preventing, 
fermentation; the sulphurous acid first fixed by the aldehyde has not this 
property. Probably the sulphurous glucose is not without a retarding action 
on fermentation in view of its ready deccmposition into glucose and free 
sulphurous acid. Yeasts can stand a certain amount of free sulphurous 
acid, in the presence of which they slowly begin to grow and produce fer¬ 
mentation. 

The amount of sulphurous acid necessary to prevent alcoholic fermenta¬ 
tion is very diferent in the case of different juices, for this action only 
depends on the sulphurous acid that remains free, and the property of 
fixing sulphurous acid varies considerably in the juices of grapes and other 
fruits. Fom this point of view the nature of the initial yearst fliora must 
also be taken into account, for the various species or races of yeast have 
not the same powers of resistance to sulphurous acid. The oxydase content 
may also exercise some influence in this respect, since the suphurcus acid 
disappears more rapidly in juices rich in this ferment. If the sulphurous 
acid kills all the yeasc cells quickly or exercises a slew paralysirg effect, 
gradually destroyirg them, no fermentation takes place at all. But if 
only the most susceptible cells are killed and the remainder, owing to 
their greater resistance, are not affected, the latter resume their activity 
as soon as the amount of sulphurous acid has undergone a certain de¬ 
crease. The particular moment when the sulphurous acid is added is also 
not without effect upon the result; in the juice of newly pressed grapes the 
effect of the addition of a certain amount of sulphurous acid is greater 
than if the same quantity were added after the fermentation had begun, 
because in the latter case part of the free sulphurous acid would be faed hy 
the aldehyde produced during the fermentation process. The reverse is the 
case in the juice of '' sleepyj^ars, for the aldehyde present in the fru^t 
immediately fixes a considerable amount of the added sulphurous acid, 
whereas at a more advanced stage of fermentation the fruit aldfhyde 
has in a large measure disappeared., 

The biological decomposition of malic acid, which in the wines 
as the objects of these experiments was caused usually hj 
graoiU, can be prevented by the addition of smaller qpaj^tities of free 
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sulphurous acid than are necessary for hindering to any great extent, or 
completely suppressing, alcoholic fermentation. To prevent the decom¬ 
position of the acids in wines and ciders poor in acid content, the best 
plan is to add the sulphurous acid before fermentation, for the decomposi¬ 
tion of the former compounds often begins during alcoholic fermentation, 
or shortly after its cessation. 

Small quantities of free sulphurous acid are sufficient to prevent 
wines having a taste of lactic acid. In the case of perry rich in aldehydes 
and poor in acids (made from over-ripe or sleepy pears), larger quantities 
must always be added, for a considerable amount of the sulphourous acid 
is fixed by the fruit aldehyde. Consequently if some of the aldehyde has 
disappeared owing to fermentation, a smaller amount of sulphurous acid 
is required.' Sulphurous aldehyde, however, if present in large quantities, 
can also have an unfavourable action on the sensitive lactic acid bacteria, 

739 - Deaicoholised Wine, a New Product of the Wine Industry. — Cettolini, s„ m 

Vltaha Agficola, Year 52, No. 5. Piacenza, May 15, 1915. 

Deaicoholised wine is a quite different product from so-called alcohol- 
free wine. The first is obtained from real wine produced by the fermenta¬ 
tion of grape-juice, and then deprived of its alcohol, whfie the latter is 
unfermented grape-juice that has been filtered, sterilized, rendered spark¬ 
ling hy the addition of carbonic acid and bottled. 

Deaicoholised wine as prei^ared by Dr. GiNoCiAPEm^s process and by 
the plant devised by him, contains all the components, minus alcohol, 
which go to make up real wine, and among others the ethers (ethyl- 
acetic, butylic, propylic, etc.) and aldehjries to which its pleasant taste and 
stimulating properties are due; it contains also the same acids, and espe¬ 
cially tannic acid which has such a protective action against the germs of 
cholera and typhus, as has been demonstrated by Prof. Tavernari of the 
University of Modena and by Bodin at Rennes. 

The operation of depriving wine of its alcohol must be carried out in 
such a way as not to lose any of its other valuable constituents, and this 
is done by a fractional distillation under relatively low^ pressure. 

The very small quantities of ethers and higher alcohols which give 
the perfume to wine are separated at 25 to 30^ C. (77 to 86® F.), the ethylic 
alcohol is then extracted at 50 to 53® C. {122 to 131® F.), after which the 
ethers are mixed with the remaining wine, and the result is a wine contain¬ 
ing less than X per cent of alcohol, and all the other components ot wine in 
a slightly increased quantity, with theexceptionperhapsof some of the vola¬ 
tile acids. The lack of the^ is made good by the addition of carbonic acid, 
which, together with a small quantify of sugar (about 3 per cent) in the case 
of a very dry mne, render it very palatable. 

The dealcdholisation of wine is accomplished in Dr. Ciapetti^s app'athtds 
(see figure). The ^ine enters into the distributol T, whence if flows into 
the apparatus as soon as a sufficient vacuum is formed by the pump 0 . 
In K th^ ethers and higher alcohols distil over; the wine then enters the 
toiler T, The more volatile portions rise in the column Z where the 
others are separated from the small quantities of alcohol wfiich accom- 
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Nm^ plant for the continuous dealcoholisaiion 0/ wine. 



A. 

Distillmg column. 

M. 

Alcohol receiver. 

B, 

Alcoholometer. 

0. 

Vacuum pump. 

C.E. 

Coolers. 

P’ 

Pneumatic chamber. 

D. 

Ether emulsilier. 

R 

Tanks for the deatcohoHsed wine. 

R, I 

Worms. 

S* 

Boiling-water tank. 

F. 

Water-bath. 

T, 

Distributor. 


Water heater 

r 

V Boilers, * 

H. 

K. 

Dephlegmator. 

Ether and higher alC('»hoh separator. 

z. 

Absorbing cbhwMjK 

■’} * 
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party them. From Z the ethers descend into the worm £ in which they 
condense and fall into D where they mix intimately with the dealcohol- 
ized and cooled wine which comes from A after having passed through 
the refrigerator C. 

Meanwhile the warm wine from which the ethers have been extracted 
flows into the still A, where it is further heated by a warm-water jacket 
and deprived of its alcohol. The phlegm is dealcoholised in E, U, and I 
and then returned to the wine. The dealcoholised wine collects eventually 
in R R, whence it can be removed at pleasure, even while the work is 
progressing. 

Another advantage of this process is that the alcohol obtained at 
low temperatures and in partial vacuum is of great purity, being free from 
higher alcohols, fusel, etc. 

The following table show^s the composition of a red Tuscan wine 
before and after dealcoholisation: 




Composition of Tdne 



Before 

dealcDholisaiion 

After 

dealcoholisation 

specific gravity at 15® C. 


0.9967 

1.0067 

Alcohol by vol. per cent. 


10.20 

0.60 

Extract. 

. . . per 1000 

24^64 

24.66 

Glycerine. 


6.22 

6.25 

Tannin. 


2.02 

2.05 

Glucose . 


1.62 

1-55 

Eotassium sulphate. 


I.IO 

1.12 

» bitartiate. 


3*15 

3.20 

Ash. 


2.52 

2.50 

Phosphoric add. 


0.32 

0.33 

Total acidity. 

• ..» 

1 

7*65 

7.42 

Volatile’acidity. 

.» 

1.70 

I >55 


740 “ The Proteolytiel^JZFineS in Blalt. —Westergaakd, Emie, in journal of the Institute 
of Brewing, VoL XXX, No. 4, pp. 344''J55. Eondon, April 1015. 

The writer gives the results of experiments which show the presence of 
two forms of peptolytic enzymes as well as a proteolytic enzyme in germi¬ 
nating barley. The latter, which causes the hydrolysis of proteins to pep¬ 
tones, has an optimum temperature between i33<>andi36<^F. (56<>and58oC.); 
the two peptolytic enzymes, which hydrolyse the peptones to amino-acids, 
have optimum temperatures between 77^ and 99^ F, (250 and 37® C.); one 
of them is destroyed at 122^ F. (500 C.) and the activity of the other is 
greatly decreased at this temperature. 
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The optimuin temperatures of these enzymes are of considerable import¬ 
ance in brewing, since ^^east possesses extremely little proteol3i:ic activity 
but considerable peptol^^ic activity. 

741 - On the Colloidal Swelling of Wheat Gluten.— upson, f. w. and Calvin, j, w 
(I^aboratory of Agricultural Chemistry of the University of Nebraska) in The Journal 
of the American Chemical Society^ Vol. XXXVII, No. 5, pp. 1295-1304, figs. 1-3, 
2 plates. Easton, Fa., May 1915. 

These experiments on wheat gluten are almost identical with those of 
Wood {Journal of Agricultural Science, Vol. 2, 1907). Starch-free gluten pre¬ 
pared by washing dough in distilled water was made into discs of uniform 
size. The discs were placed in varying concentrations of acids and salts 
and their increase in weight noted. The experiments showed that gluten 
behaves like animal colloids in that salts retard the absorption of water 
from acid solution, non-electrolytes being much less effective than salts. 
The absorption of water from an acid solution of given concentration in¬ 
creases with increase of temperature. Aqueous extracts of flour and bran 
have an effect similar to, though less marked than, that of salts. 

It is considered that these results are of importance in relation to 
certain theoretical and practical problems of milling and baking, and also 
in relation to the problem of the mechanism of water absorption and se¬ 
cretion by living plants. 

742-Durra (Sorghum vulgar^) as a Substitute for Wheat in Bread-making.— 
Caselli, Alberto, iu VAgncoUura colonitUe, Year IX, No. 4-5, pp. 217-227. Florence, 
April 30-May 3X, 1915. 

At the suggestion of the writer, Prof. GaspERini, Director of the Hygiene 
Bureau for the City of Florence, carried out an experiment in bread-making 
using wheat flour mixed with 25 per cent of durra flour. The sorghum grain 
employed was of the white Feterita variety, which is very common in Egypt 
and the Anglo-Egyptian Sudan. The total whiteness of the grain renders 
it most suitable for bread-making. The average weight of 100 seeds of 
this variety is 2.57 gms.; the weight of the bushel is 61.88 lbs. The flour 
is of excellent quality, being fine, soft and smooth, its colour white 
inclining to pink. It was mijced with good quality wheat flour in the pro¬ 
portion of 25 per cent. The resultant loaf was well risen, light, with smooth, 
brownish-yehow, hard, friable crust adhering completely to the crumb; 
this latter was uniform in colour, light, elastic, with numbers of small 
round eyes uniformly distributed, while its flavour was excellent, Superior 
to that of other bread made from wheat with the addition of rice, rye or 
potatoes. The following table giving the results of numerous analyses, 
permits of a comparison between the constitutuents of sorghum and those 
of other dereals. - ' 

Analysis of- a sample of bread made with a mixture of wheat flour and 
25 per cent of sorghum flour gave the following percentages: starch 50.79, 
ash 1.66, fats 0.44, nitrcgenous matter 8.35, water, 35.23, fibre (by 
difference) 3.55, - , , . ' 

Sorghum is impotted in considerabfer quantities into ft 

is employed for various purposes; in Austria, ft>r instance,-it is^ WlkS- 
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CompamtivQ analyses of durra and oiMt cereals. 




1 

Water 

Nitro¬ 
genous i 
matter 

Pats 

N — free 

estra.ct 

Crude 

fibre 

Asli. 

Nottn African 

durra flour, . . 

10.69 

10.96 

3.88 

03,99 

2.66 

2.82 

North American 

» 

» , . 

11,00 

10.30 

4.ao 

69,90 

1.50 

1.60 

Abyssinian 



14.20 

10.04 

6.67 

6-4.96 

2-43 

l.IO 

Hungarian 

» 


19.87 

10-43 

3-83 

62;s8 

2.12 

1.17 

Hungarian 

» 

» 

10.58 

9.56 

4.18 

1 83.43 

; 1.86 

1 2.97 

Sudanese 


j) 

11.45 

11.07 

2.68 

1 ?o. 3 iO 

1-95 

1 2.57 

Feterita 

» 

«... 

8.45 

I2.9S 

3-30 

1 73 * 4-5 

1.03 

I.7I 

Wheat flour. . 



16.00 

15 50 

r.8o 

62.50 

! 6.10 

i 2.10 

Rye » . * 



13-37 1 


1.68 

69,36 

; 2.16 

! 2.24 

Maize » . . 



13.00 

9-6 

3.2 

i 7^*7 

1 1.4 

1.1 

Barley » . - 

. . . 


12.95 

9.68 

I 96 

' 68.51 

1 4-40 

2.50 

Potato » . . 

. . . 

. . . . . 

74-93 

1.99 

0.15 

1 20.86 

i 

j 0.98 

1 

I.Q 9 


ing poultry and calves, in England for the manufacture of alcohol, starch and 
beer and also as a cattle feed. 

Other bread-makiiig experiments had been made in Italy in 1892: 
they did not give tmifoxm results, but in these cases the quality of the grain 
employed was itself variable. The writer gives comparative figures show¬ 
ing the amount of broad and fine bran and of flour in sorghum, wheat 
and maize respectively. He also gives the results of experiments made 
on samples of bread of pure durra and of wheat mixed with diferent propor¬ 
tions of durra, in comparison with bread from rye, maize and wheat. 

The following conclusions have been reached: 

1. Durra is a complete food containing a suf&cieat amount of pro- 
teid substances and a large quantity of starch. 

2. Its grain yields less bran than wheat and consequently more 
flour : about 79 per cent, 

3. It lends itself better than inaize flour to bread-making and very 
weH to mixing with wheat flour. 

4. Sorghum bread contains much more nitrogenous matter than 
maize bread (on'an average 7 per cent as against 4 per cent). 

743 - The OTlIsatioh of Cotton Stalks in Paper-Making. — oud$, w. c., in jmmai of 
the pf Aft$, Vo^. LXIII, No. 3259, p. 580. London, 1915. 

A pulp mill of 50 tons daily capacity is being erected at Greenwood, 
Miss. (U. S. A.) for the manufacture of pulp for paper-making from cotton 
stalks. In view of the increasing scarcity of pulp materials through¬ 
out the world this process will be of great economic value to both the paper¬ 
making itidustry and cotton growers. The annual supply of cotton stalk , 
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in the United States is estimated at 75 million tons, capable of producing 
24 million tons of paper worth more than £ 10 per ton. 

The fibre of the cotton stalks consists of a thin-walled tube which col¬ 
lapses in a peculiar twisted manner in the beating process and interlaces in 
the felting process much better than any other fibre, thusfoimimg a strong 
flexible and durable tissue of light weight and with double the tensile 
strength of stock used as ordinary wrapping paper. 

When nitrated it forms an efficient and convenient forp of smoke¬ 
less powder. 

744 -Preliminary Study of the Relations between the Composition of Baw Rubber 
and the Mechanical Properties of the Vulcanised Product.— CHENE\siA.u, c.; heim, 

F.; Marquis, E.., in BuUetin de I’Office Colonial, Year 8, No. 87, pp. 128-133. Meliia, March 

1915- 

Since the industrial value of a sample of rubber depends ujon tie phy¬ 
sical properties of the vulcanised product, the value of raw rubber is best 
determined after vulcanisation. Experiments made with a series of samples 
of rubber of Manihot glaziovii and Hevea show that the figures expressing 
the value of the rubber in terms of its mechanical properties are propor¬ 
tional to the ratio between the combined sulphur and the caoutchcnic con¬ 
tained in the raw rubber, i. e, the coefficient of vulcanisation. Thus the 
greater the percentage of caoutchouc in a sample of rubber, the greater will 
be the quantity of combined sulphur; at least, with rubbers of different 
botanical origin, the vulcanisation value of the rubber is generally propor¬ 
tional to the percentage of caoutchouc. 

Other experiments tend to show that the protein substances exert the 
greatest influence on the coefficient of vulcanisation, and that the numerical 
value of a type of rubber varies according to the variations in the quantity 
of protein, with a maximum corresponding to a certain ratio between the 
quantities of caoutchouc and protein. 

This maximum value, which varies with the botanical species of the 
rubber, can be considered as the optimum numerical value of the grade, 
and may be called the optimum quality of that particular grade. The study 

of a series of Manihot rubbers shows that the optimum ratio is 

^ caoutoiLOuc 

reached in rubber from trees of a certain age, which should be considered 
as the optimum age for exploitation. 

Thus an appreciation of the influence of the various cultural factors on 
the optimum ratio provides a criterium for a rational system of rubber cul; 
tivation. Similarly the optimum method of coagulation will be' that which 
assures the precipitation of pure rubber and proteins as nearly as |K>ssible 
in the same proportion as the optimum ratio. It is also necessary to modify 
current opinion regarding the market value of a sample of 
establish a valuation based on the mechanical properties of. the 
product rather than on the percentage of pure caoutchouc., . 
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745 “ On the Presence of "Complements’* in Milk. — Hewlett Tanner, R. and Revis, 
Cecil, in Centralblatt fur BakteriologUf Parasitenkunde md InfektionskrmMiciten^ 1 . Abt., 
Vol. 75, No. 4, pp. 337 - 347 . Jena, January 1915. 

The specialists who had studied this question being far from unanimous 
as to the presence of compiements in milk (i), the writers determined to 
carry out further researches on the subject. They examined the blood of 
a single healthy cow, a mixture of the milk of several healthy cows, colos¬ 
trum, and the milk of cows affected with ver> slight inflammation of the 
udder or of animals with defective udders. 

The method followed was that of Pfaundter and Mora, but the doses 
used were those recommended by Bauer, viz. milk i cc., 0.5 cc. of a 5 per 
cent suspension of the corpuscles from the blood of guinea-pigs, 0.2 cc. of 
inactive bovine serum. The writers drew the following conclusions from 
the results of their experiments: 

Milk after calving (colostrum) until the end of the lactation period may 
contain complements Colostrum and the milk of cows suffering from 
mastib's contain larger amounts of these substances than ordinary milk. 
The milk of cows affected by mastitis may also contain the** amboceptor 
(i), but its piesence is impossible to detect when this is mixed with other 
milk. *' Complements can be recognised in colostrum, even if the latter is 
diluted with other milk in the proportion of 5 per cent. Even in the light¬ 
est forms of mastitis, the ** complements " are present in the milk Idhg 
after the inflammation has ceased; nevertheless their occurrence is not 
a specific diagnostic character of the milk of cows suffering from this disease. 
It is not possible to find any connection between the number of the cellular 
elements and the presence of ** complementsalthough the appearance 
of the latter is often accompanied by an increase in the number of the 
former. The above-mentioned haemol5i:ic method is an extremely delicate 
test of milk. The real nature of the ** complements ” of milk is still little 
known. 

746 - Experiments In Pasteurising Milk by means of the " Universalpasteur ” in Den¬ 
mark.—E und, A. V., in B6^Befetmng fra dm Veterimer-ogLandbr)h 0 jsMes,Laborato^ 
fimi for Land0konomiske Forsog (86th Report of the Agricultural Re&earch Eaborator3% 
R<jj)’al Veterinary and Agticnltural College, Copenhagen). — Commumcafedby the Dmiish 
correspondent^ Baron Rosenkrantz. 

Whereas in Danish butter and cheese factories it was formerly only 
the cream and a portion of the skimmed milkusedincheese-mrkirg that 
were pasteurised, it is now almost the rule to pasteurise the whole milk 
before separation. 


(i) If certain celb (bacteria, blood corpuscles, spermatozoa) are introduced into the blood 
of animals, antibodies variously known as immunising bodiesi amboceptors or sensibilisers are 
formed. Alone these antobodies are incapable of exerting any immunising action, but in com¬ 
bination with certain subslahbes normally presentinthebloodandcaUedco?K^/mcnfe, they fbtm 
cytofoxins, which have the property of destroying the very cells to which they owe their origin, 
(cf. Hammarsten : Lehrbuch dcr physiohgischen Chmie^ p, 71. Wiesbaden, 1910) —See also 
No. 725 above. [Bd ) 
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In Denmark, under tlie law dealing with the measures for combating 
tuberculosis in domestic animals, the pasteurisation of all skimmed milk 
and buttermilk given to cattle, so that it gives a negative reaction to Storch's 
test (i), is obligatory; i. e, the milk must be heated to at least So^ C., the 
fatal temperature for tubercle bacilli. 

Of recent years, the body appointed to superintend the enforcement 
of the said law has received a relatively large number of milk samples 
giving a positive reaction to Stcrch's test, although the managers of the dai¬ 
ries maintained that the thermometer had registered several degrees above 
the critical temperature. On. further enquiry it was found that the appara¬ 
tus used for heating the milk was the “ Universalpasteura regenerative 
heating apparatus made by Buaas of Aalborg. This machine is so arranged 
that the milk, after being heated, is cooled before leavirg the pasteuriser, 
a point which has made it popular in dairies where the milk is pasteurised 
before separation. In order to clear up the matter a number of experi¬ 
ments were carried out and gave the following results. 

1. If the milk from an ordinary pasteuriser has, on reaching the weigh¬ 
ing receptacle, a temperature that would stiU allow of a positive reaction 
to Storch’s test, the capacity for such reaction can be neutralised by the 
enttrance into the vessel of superheated milk added subsequently. 

2. This, however, cannot happen if the milk comes from a " Uni- 
versalpasteuror similar apparatus, for the milk is cooled immediately 
and before it leaves the apparatus. Hence, if milk capable of giving a 
positive reaction enters the weighing receptacle, it retains that capacity 
in spite of any subsequent rise, however great, in the pasteuriser itself. 

3. The reading of the thermometer on the Universalpasteur ” 
taken at the same time as the sample thus affords no evidence as to how the 
milk in the weighing receptacle will react. 

4. A relatively small quantity of milk capable of positive reaction 
can, when added to the volume of milk in the weighing receptacle, cause the 
former to react. Hence, as mixing is continually taking place, the milk in 
the receptacle can give a positive reaction a considerable time (even 
several hours) after the actual milk capable of causing the reaction has 
emerged from the Universalpasteur 

5. As the various milk particles probably have somewhat different 
temperatures when they reach the top of the '' Universalpasteurand the 
thermometer can only register one temperature at a given moment, the 
latter must always be higher than the critical temperature of the reaction 
{80“8i<> C.) in order that the least warmed particles of the milk, and conse¬ 
quently the whole bulk of the milk, shall not give a positive reaction, 

6. For this reason, the maker now makes a point of mentioning in 
the directions for usiu^g his apparatus that the thermometer should always 
register at least 83® C. if the milk is to pass Storch's test. This atrange- 

(i) The determination of the peroxydase in the milk by means of a 2 per cent parapheny- 
lenediamine solution. (Cf, SossjiSERFEnn, Handhmh der Mikhhundfif p. 737. Wkfebaden, xpop). 
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ment will doubtless be all that is needed, and the working of the machine is 
not affected thereby. 

7. The rapidity with which the milk cools after being heated seems 
to have no effect upon its reactive capacity. 

8. The milk of Jersey cows and ’ of goats behaves in a precisely 
similar manner to that of Danish cows in respect to its reaction to the 
Storch test. 

747 - Ihe Alcohol Test in Relation to Milk.— Ayers, S. H., and Johnson, W. T., in Bulletin 
of the Department of A -riculiure^ No. 20;?, pp. 1-35. Wasliington, D. C., May 12, 1915. 
The alcohol test has been adopted in various European countries as 
a reliable test for indicating the quality and condition of milk samples. 
It usually consists in mixing 2 cc. of milk with an equal quantity of 68 per 
cent alcohol, and any resulting precipitate is taken to mean that the milk 
is abnormal, owing either to a pathological condition of the cows which 
produced it or to changes caused by bacterial fermentations. 

As authorities are by no means agreed on the value of this test, a 
series of experiments was carried out to determine its reliability under 
various conditions. A distinction was established between tevSts made on the 
milk from individual cows and those made on mixed samples as drawn from 
market supplies. Milk from a single cow was shown to jdeld a precipitate 
for a period after calving which might extend to 25 days, but it was found at 
the sanie time that such milk wotdd not seriously contaminate a consign- 
ment from a herd, as the positive reaction was only obtained when the 
colostrum milk made up 80 to go per cent of the total bulk. 

The remaining experiments were made on ordinary mixed market 
samples. The results confirm those of other investigators in that a pre¬ 
cipitate was obtained with the alcohol test when lactic acid or rennet-form¬ 
ing fermentations had occurred, but no definite relation was observed be¬ 
tween the alcohol test and the number of bacteria in the milk, owing prob¬ 
ably to the fact that bacteria may increase in large numbers before there is 
much acid or rennet produced. Moreover, as the bacterial flora of market 
milk is very varied, many species of organisms may increase without in¬ 
fluencing the alcohol test. Nor was the test, a better indication of the 
bacterial condition of the milk when carried out by a different method, 
viz, ,when a definite volume of milk was titrated against alcohol until a 
precipitate was produced. 

Taking the result as a whole, it would appear that a positive reaction 
with the alcohol 1;est indicates a certain abnormality in milk and should 
be taken as a .si^itfiat the source of supplies and subsequent handling of 
the product must be investigated. 

74 » in dieese-maklng from Milk of BMerent Fat Contents.— 

A V., m B^etmn^ fra dm Kgt yeterinaer- og Landboh0sfsk0les, Laboratorium for 
tm^hommiske Fors 0 g (S6th Report of tlie Agricultural Research I^aboratory, Royal 
Veterinary and Agricultural College, Copenhagen). — Communicated by the Danish cones- 
pmdent^ Baron, Rosenkhantz. 

In Denmark, where cheese-makitig has recently received consider¬ 
able impetus owing to the different measures adopted for its promotion, 
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dairy cheeses have always been differentiated into distinct types according 
to tlbe amount of whole milk present in the cheese milk ” (a mixture of 
whole milk, skimmed milk and butter-milk). The cheeses are known as: 
entirely whole-milk cheese {HeU Sodmaelksost), half whole-milk cheese 
{Halv Sddmaelksosfj, wholt-rni\k cheese {Kvart Sodmaelksosf}, etc., 

down to skimmed milk cheese (Skummetmaelksost) in the preparation of 
which no whole milk is used. 

As a means of distinguishing between these various classes of cheeses, 
either at exhibitions, or on the market, the proportion of fat content to 
albuminoid content was used. Tor this purpose, about 14 years ago, the 
Experimental Laboratory compiled a table (based on numerous analyses) 
giving the ratios in the different classes. 

Subsequently the dairy managers proposed that these figures should 
be revised and others added expressing the ratios for fresh and stored cheeses, 
the coarse or fine division of the curd, similarly those for cheeses made 
with pasteurised and unpasteurised milk, the milk of Jersey cows, etc. 
Investigations were begun, and led to the following results: 

1. The coefficient of the cheese, L e, the relation between the fat 
content and the albuminoid content, can be very accurately estimated from 
the fat percentage of the “ cheese milk'' and, conversely, the fat percentage 
can be calculated from the coefficient. The factor to be used in the case of 
the milk of ordinary Danish cows is 37 % (= X loo). 

2. It follows that the coefficients of the different kinds of cheese 
known commercially as whole-milk cheese, half and quarter whole-milk 
cheese and skimmed-milk cheese are sufficiently distinct to allow of the 
various kinds being distinguished by their means. In spite of the very con¬ 
siderable variations in the values of the same sort of cheese, it has been found 
that the minimum values found for whole-milk cheeses are higher than the 
maximum values for half whole-milk cheeses, while the minimum value 
for the latter are in their turn higher than the maximum values of quarter 
whole-milk cheese, and so on. 

3. Such factors as whether the cheese is made with pasteurised or 
unpasteurised milk, and whether the curd is coarsely or finely divided, cer¬ 
tainly exert some influence upon the coefficient of the cheese, but not to 
the extent of appreciably modifiying the conclusions in § 2. 

4. The coefficients remain almost the same whether the cheese 
analysed is fresh or has been kept some time. , The method of storing 
also has little effect upon the coefficients as determined by analysis. 

5. As the coefficients determined by the experiments are merely 
experimental figures, and do not correspond to the conditions obtaining 
in practical cheese-making, in trade, or at exhibitions, they cannot be 
used as type values, but may serve as guides for the determination of 
the latter, 

6. The 3deld of cheese can be roughly estimated whqn the amount 
of fat and albuminous substances in the cheese milk ** is known- 

7. Cheeses made, from the milk of Jersey cows ww 

higher coefficients than those made from the milk of ordmW^Bwi^h^ciowi; 
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yet the coefficients of the former were relatively too low, owing to the large 
amount of albuminoids in the milk of Jersey cows, 

8. In the case of the milk of the Jersey cow, the factor 37 ^ 
given in § i cannot be used; it is necessary here to employ the factor 30 
(= ®/io X 100). 

9. The milk of Jersey cows gave a much larger cheese yield than 
ordinary milk; this is entirely due to the larger fat and albuminoid content- 
of the former. 

10. Judging from a single examination^ there is no characteristic 
dijSerence between the quality of cheese made from the milk of Jersey cows 
and that made from the milk of ordinary Danish cows. 

11. Any given cheese milk ” can be altered by the addition of 
skimmed milk or whole milk (or even cream}, in such a way as to obtain 
the desired coefficient in the cheese to be produced. 


749 - A Method for the Estimation of Chlorides in Cheese. — Cornish, d. c. v., and Gold¬ 
ing, J . (Dairy Research laboratories, University College Reading i, in The A nalystj Vol. XI#, 
No. 470, pp. 197-20J, I fig. X^ondon, May 1915. 

The usual method of estimating chlorine in cheese by water extraction 
from the incinerated solid and subsequent titration with silver nitrate gives 
unsatisfactory results unless the incineration is performed at a very low 
temperature. ■ , 

The writers have devised a more rapid and more accurate method as 
follows: about 1 gram of cheese is ground in a mortar and placed in a 
Kjeldahl flask with about 20 cc. of strong nitrogen-free sulphuric acid and 
a few small pieces of pumice are added; the flask is connected to a wash- 
bottle containing a solution of silver nitrate and nitric acid. Since the 
corks of the flask are liable to corrode under the action of the strong acid 
fumes, they 4te dispensed witi and the vapours drawm through the wash- 
bottle by attadhiUg the latter to an aspirator pump. To prevent con¬ 
densation of the acid vapours in the neck of the flask during distillation, 
heat is applied to the neck either by means of another burner or by a 
watet-batth. 

“^Ohen the reaction is completed hours) the silver chloride is 
.filtered ofl and the residual silver nitrate determined VoJhard's method 
of titration with potassium thioc^’^anate and iron alum. 

The accuracy of the method was determined using pure sodium chlo¬ 
ride and the following results obtained : 

Ajttottjat taken Amount found 


0.1128 

0.2362 

0.184 

0.1005 

0.0S79 


0.2469 

O.1139 

0.2364 

0.1865 

0,0995 

0.0886 


Further experiments with cheese were then carried ■ out. giving the 
foBovring results 
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Chlonne expressed as sodium chloride in white and discoloured 
portion of Stilton cheese. 


Discoloured portion 

White portion 


I. 

2.519 per cent 

I. 

2.617 



2.468 » » 

2. 

2.750 


3. 

Average 

2.433 » 

- Maximum Error 

2.473 ± per cent. 

3. 

4 - 

Average 

2.536 

2.584 

2.622 

Maximum Error 
+ 4.9 per cent. 


The results show no marked difference in the chlorine content of the 
discoloured and the white parts of the cheese, but the degree of accuracy 
which may be expected from this method may be seen from them. 

The advantages of this method over that of incinerating and water 
extraction seem to be: i) Greater accuracy and rapidity ; there is no 
danger of loss of chlorides, and no necessity for lengthy and careful heat¬ 
ing. 2) The same cheese residue, in the same flask and with the same sul¬ 
phuric acid, may be used for the nitrogen estimation in the solid cheese by 
Kjeldahl’s method, part of the necessary heating having been carried out 
in the chlorine estimation. 

750 - A Bacteriological and Chemical Study of Commercial Eggs in the Producing 
Districts of the Central West. •— PENmNOTOir, M. B. (CMef, Food Research labor¬ 
atory); Jenkins, M. K.; St. John, B. Q.; and Hicks, W.,B .—Btdletin of the U. S. Depart¬ 
ment of Agrictdture, No. 51, 77 pp,, 8 coloured plates. Washington, 1914- 
Fresh eggs. —Are those which are not more than 24 hours old and which 
are kept in a cool place. Previous investigations by Mr. Penning ton have 
shown that they contain an average of 2 organisms per gram in the white 
and 6 per gram in the yolk with an incubation temperature of 37^ C, 
and respectively 7 and 9 organisms per gram with incubation at 20<^. 
These eggs were gathered between February and November inclusive, 
aiud opened under aseptic conditions. StnBS and Bates, who did not clean 
the shells before opening them, found higher figures. Matjufr reported 81.9 
per cent of the eggs he examined to be sterile and stated that, of the 18. i 
per cent infected, 82 per cent were infected in the yolk, 25.9 in the white, 
and only 7.9 per cent in both yolk and white. 

The bacterial content of fresh eggs varies considerably as regards the 
character of the organisms present but their numbers are small. Neither 
Pennington nor Maurer found Bacillus coli in fresh eggs opened after 
cleaning and it may be affirmed that it is practically never present in the 
well handled fresh egg. 

' Egg protein in fresh eggs contains a minute quantity of loosely bound 
nitrogen which is split by the action of a weak alkali. This form of nitro¬ 
gen is much increased, thought still small in account, in eggs that' have de¬ 
teriorated, and its amount is at the present time the best and shnptest iiidex;^ 
of the chemical stability of the, egg. The analyses mad? 
show that most of the loosely bound nitrogen is found m the yolk of the 
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where it averages 0.0033 per cent. Whole eggs gave 0.0013 per cent as aver ■ 
age. The maximum and minimum variations are 0.0010 and 0.0015 per 
cent respectively. 

The moisture content attains its maximum in August and September, 
when the industry considers the quality of the eggs lowest. In the early 
spring when the quality of eggs is highest the water content is lowest, 
and in autumn it occupies an intermediate position. It may be that there 
is a connection between the amount of water present in the egg and its resis¬ 
tance to decay. Some analyses by the writers gave the following percen¬ 
tages of moisture : 


spring. in the white 87.90, in the yolk 47.44 

Summer. » 88.19 » 47.96 

Autumn. » 87.99 » 47.54 


As a general average (from the writers' and other analyses) moisture in 
the fresh whole egg may be taken at 72.44 per cent., 

The fat of an egg is almost exclusively in the yolk. The ether extract 
of the yolk varies from 33-33 to 31.44 per cent, the average being 32.68. 

All the above data refer to new-laid eggs. 

Market eggs. — JJnmciibated eggsl The writers call “ stale eggs " those 
that show an enlarged air space and the yolk commonly above or below the 
normal position, and “ settled yolks " those in which the yolk has become 
more opaque and has fallen to the pointed end of the shell. Generalh^ their 
odour is good and their taste not objectionable. 

IncuhaM eg^s. The writers distinguish between : i) those eggs that 
show before a candle a small darkened area on the yolk, as in eggs that 
* have been incubated for about 34 hours at 103° T.; 2) those that before 
the candle show blood rings about the germinal disk (eggs which have been 
incubated about 48 hours). In these two classes the embryo was either 
alive or only very recently dead and the odour of the egg when opened 
was good; 3} eggs in which the embryo was dead, where incubation had 
continued for more than 48 hours, and the white and yolk were not well 
separable. The odour was sometimes good and sometimes stale. 

An examination of the total bacterial content of individual eggs opened 
aseptically, showed that the greatest percentage of second-grade food eggs 
examined, the medium stale eggs, hatch-spot eggs, dirty eggs, cracked eggs, 
and eggs with yolk partially mixed with albumen, contained less than 1000 
bacteria per gram. B, coU were not present in the whole-shelled second- 
grade eggs and present in only 5.9 per cent of the cracked-shelled eggs. 

Blood rings and the last five types of eggs represent eggs ordinarily dis*^ 
carded as unfit for food purposes. 26.5 per cent of the eggs with adherent 
yolks, 50 per cent of the eggs with dead embryos, 75.9 per cent of the mouldy 
eggs (mostly FemciUifm, almost alwa:ys accompanied by bacteria), 66.7 pet 
cent of the “ white rots {eggs in which the partially ’With ' 

white), and 100 per cent of thettadk xboo ot^ani^s per' 

gram. With the exception 6f the vtiite and Mack rots, S. coU ^ete present 
inrHit'few of the eggs. ‘ ' ‘ ^ ' ■ '' ’ 
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The results obtained in the laboratory with samples made tip with 
several eggs of the same class and opened commemallv showed : 

1. That the samples of July and August firsts contained very few 
organisms and in many cases no bacteria of the B. coli group. 

2. The majority of the samples of clean shelled seconds had a compa¬ 
ratively low bacterial content, only 8.3 per cent of them containing over 
I 000 000 organisms per gram. 

3. The percentage of bacterial counts over i 000 000 per gram in 
samples of dirties, checks, eggs with jolk partially mixed with albumen, was 
16,6,18.8, and 20 per cent respectively. No greater number of B. cdi was 
found in these samples than in samples of seconds. 

4. The samples of blood rings contained comparatively few organisms. 
The large blood rings in most instances showed more infection than the 
small rings. Most of the specimens contained less than to B, coli per gram. 

5. The amount of protein decomposition as shown by the ammoni- 
acal nitrogen in the preceding six types of eggs was greater (as would be 
expected) than that found in strictly fresh eggs, but ‘was no greater than that 
found in some grocery eggs. Although a cracked or dirty shell may be a 
factor in facilitating infection and subsequent decomposition, the data ob¬ 
tained show that checks and dirties are as well preserved as the clean whole- 
shelled seconds or the July and August firsts. 

6. The eggs constituting the samples of July and August firsts, {se¬ 
conds, dirties, and checks can be used without compunction by the household, 
baker or confectioner. 

7. The majority of the samples of the white rots, eggs with yolk 
lightly adherent to shell, and all the samples of sour eggs, black rots, eggs 
with green albumen, and eggs with yolk heavily adherent to the shell were 
infested with bacteria. B. coli were present in most of these samples, form¬ 
ing the predominating organisms in the samples of sour eggs. 

8. The eggs mth the yolk lightly adherent to the shell were, chemi¬ 
cally, slightly lower in qn ality than were the second-grade food eggs, whereas 
the sour eggs, white rots, eggs with green albumen and eggs with yolk hea¬ 
vily adherent to the shell showed much more deterioration. Black rots had 
five times as much ammoniacal nitrogen as any of these types of eggs. With 
the exception possibly of the eggs with yolks lightly stuck to the shell, 
none of the eggs in these samples would be used by the housewife or reput¬ 
able baker or confectioner, 

751 - Recent Experiments on the Storing of Grapes in Various Gases. — g., 

in La Rtvista di ViHcoltura^ Enoh^iiia ed A^raria, Year XXI, Series V, No. 10, pp, 317*219. 

Coneailiano, May 15, ioi 5 - 

A few years ago Prof. Sannino carried out some experiments on the 
storing of grapes in inert, gases, with the object of preventing their drying 
up or turning mouldy. The grapes, however, while retaining fora certain 
length of time a good appearance jexteru^lly, acquired a taste which skoif^ed 
that some fermentation bad taken place rendering them unfit the 

The writer has repeated lie e:?^ri|i^ts, with 
carbcn dioxifie and fieoxygenated ait, then with active gases, such as ozo- 
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nised air and oxygen, but with no better results. With carbon dioxide, 
both in the diflEused light of the laboratory and in the darkness of the cel¬ 
lar, alcoholic and butyric fermentation took place. With deoxygenated air, 
after 53 days, alcoholic fermentation set in with liberation of carbon dioxide. 
With ozonised air and with oxygen the colour kept better, but fermenta¬ 
tion had set in as in the case of deoxygenated air. 

In practice, therefore, though this method prevents the formation of 
mould and preserves the appearance of the grapes, it is not to be recom¬ 
mended, for in less than two months the composition and taste of the fruit is 
much altered. 

752 - The Use of Sulphur and Lime in the Storage of Potatoes. -- Shandbr, r., in Deutsche 
LmdwitschaftUche Presse^ Year XEH, No. 40, p. 361. Berlin, May 19, 1915- 

The writer gives the results of three years'experiments, those of the last 
year being given in detail. To fcur heaps of potatoes (Up-to-date) were 
adde4 0.5 or 0.25 per cent of quicklime and 0.15 or 0.05 per cent of sulphur. 
A fifth heap remained untreated as a control. The results of this experiment 
are given in the appended table : 


Heap 

Treatment 

Initial weight 
of tubers stored 
in autumn 

Weight of 
sound tubere 
in spring 

Weight of half 
rotten tubers 

Weight of rotten 
tubers 

Total weight 
of 

unsound tubers j 

'1 ' 

% 

.a 

1 

1 

N oj 

Percentage 

rotten 

Percentage loss 
in weight 



lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 




I 1 

-1 

0.5 % lime. 

4862 

4302 

178 

166 

345 

2x6 

88.5 

4.4 

7.1 

2 1 

1 

0.25 » ». 

5326 

4 591 

281 

128 

408 

327 

86.2 

6.1 

7.7 

S "! 

0.X5 j» sulphur . . . 

5591 

4 602 

257 

324 

579 

409 

82.3 

7.3 

X0.4 

4 ! 

0,05 » » ... 

5326 

4589 

369 

144 

513 

225 

86.2 

4*2 

9.6 

5 ■ 

control. 

i 

5 459 

4717 

253 

218 

471 

271 

86.4 

4.9 

8.6 


It thus results that sulphur is of no value in preventing potatoes from 
rotting, the percentage of rotten tubers being even higher in the treated 
heaps. Eisqieriments during the winter of 1913-14 shewed that the germi¬ 
nating power of potatoes treated mth sulphur had diminished in a notable 
manner. 

On the other hand the heaps treated with quicMime showed a lower 
percentage of rotten tubers than the control heaps, as in the case of previous 
experiments. A great advantage in the use of quicklime consists in its 
drying effect on rotten tubers, forming as it does with the liquid resulting 
from the putrefaction a solid mass which prevents the spread of the disease 
to healthy tubers. 

Since potatoes treated with lime acquire a rather dirty appearance, 
this treatment is only employed for the storage of seed tubers and those in¬ 
tended for the manufacture of alcohol. For table purposes potatoes are pre- 
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served in peat-dnst, the disinfectant effect of which is well known and which 
absorbs moisture from the tubers. From r to 2 lbs. per cwt. of potatoes are 
required- 

Dry sand is less effective and more expensive than either peat-dust 
or lime. 

These methods of preservation may be used for potatoes stored in cel¬ 
lars, in which case the height of the heaps should not exceed 2 ft. 6 in. 
in winter and 2 ft. in summer, so as to prevent the development of too 
high a temperature, which favours rotting. 
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PLANT DISEASES 


DISEASES DUE TO BACTERIA, FUMGI 
AND OTHER LOWER PLANTS. 

753 - Plant Diseases studied in Mia in 1913 - 14 . — See above, No. 671 

754 - Determination of the Maturity of Sugarcane in relation to Fungoid and Insect 
Pests. —See above, No. 71 xj. 

755 - New Variety of Hop, Resistant to Aphis and Eelworms. — See above, No. 715. 

756 - Note on Copper Spraying Mixtures (1). — fonzes-diacon, in compfes fendus hebdo- 
maiaim de$ Simces de VAcademic des Sciences^ 1915, ist Half-year, Vol. 160, No. 16, 
(April 19 sitting), pp. 528-530. Paris, 1915. 

The researches of the writer show that acid mixtures contain most 
tetra-cupric sulphate; they also contain in solution free copper sulphate 
and the elements of tetra-cupric sulphate; their fungicidal action is very 
remarkable. 

Alkaline sprays contain very little tetra-cupric sulphate; the super¬ 
natant liquid contains in solution copper bicarbonate, which decomposes 
very rapidly by the action of the air, yielding the less active copper 
hydrocarbonate. 

757 - Fungus Diseases of Cassava (Manihoi sp.) in Trinidad. — rorer, James 
Birch, in BulUHn of Department of AgricuUuref Trinidad and Tobago, Vol. XIV, Part 2, 
pp. 36'68. Port-of-Spain, Trinidad, 1915. 

Cassava in Trinidad has been comparatively free from diseases up to 
the present. This is undoubtedly due to the fact that tliis plant is, or 
rather was, grown as a catch crop interspersed at wide distances among 
other crops. 


fi) See also B. Oct. 1914 , No. 954 ; B. Nov. 1914 , No. {Bd), 
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Under these conditions fungus diseases cannot spread rapidly or pro¬ 
duce much damage; certain plants are attacked here and there, but the 
infection does not take on an epidemic character. 

This state of things is about to change, owing to the requirements of 
three factories recently established in the island, involving the planting- 
up of extensive lands under this crop. Considerable attention is therefore 
required to prevent serious losses in the future. 

The diseases attacking cultivated manioc consist of: i) leaf diseases; 
2) stem diseases; and 3) root diseases. 

Leaf diseases attributed to different species of Cercospom (C. mani- 
hotis, C. cassavae, C. IienningsU) and to Gloeosporimi manihoiis have been 
recorded in Brazil, the neighbouring countries of South America, Cuba, 
Florida and Tropical Africa. Species of Cercospora cause leaf-spots, 
whilst G, manihotis attacks the petiole, causing the wilting of the entire leaf. 
Two leaf diseases are generally known in Trinidad; one, known as white 
leaf-spot'', is onlyslighthy injurious, while the other, known as ‘'brown 
leaf-spot ”, causes premature shedding of the leaves. 

At San Paulo (Brazil) two stem diseases have been recorded, of which 
the more serious is produced by Bacilhis manihotis. The first mark of the 
disease is the appearance of small damp spots along the stem, which extend 
until the whole stem is affected; the leaves wilt and the stem falls over 
and breaks. Gloeosporium manihotis, already mentioned, is also the 
cause of a stem disease at San Paulo. 

With regard to root diseases, a little-known rot of fungoid origin has 
been recorded in Jamaica, whilst in the Bast a bacterial rot is known 
to exist. 

75S - BsLcterium vascularum causing Gummosis in Sugarcane in Java. — 

Grobnbwege, J., in Mededeehn^en, van het Proefstation poor de Java- Stiikerindustne, 

Vol, V, Part 3, 7 figs, Soerabaia, 1915. 

When young canes are attacked with gummosis the majority of the 
roots die. The stem becomes marked with red lines and numerous brown- 
coloured cavities appear. There is also a remarkable excess of buds pro¬ 
duced. The red lines.are continued into the leaves, which have white 
striations later turning brown. Finally the leaves dry up comj)letely. 
The leaves of diseased plants have sometimes great difficulty in unfolding, 
since the surrounding leaves are fused together at the edges. Month-old 
plants may take the disease. 

In the case of ripe cane the red coloration does not extend beyond the 
nodes and increases more and more towards the tip of the stem. ^ In, the 
case of the '‘sareh” disease (i) the red coloration also occurs, but it 
creases towards the base of the stem. AH buds become diseased; ,ip ypfl-pg 
cane, whilst on ripe canes both diseased and healthy buds occur. 
elements of the roots contain masses of bacteria as well as gum,,, 
nomena are more accentuated in the stem, but both bacteria 
only found in the woody tissues. 

' 1 . ' , ■% 

(i) See B, May 1^15, No, 55-^., , 
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Pure cultures of the bacteria may easity be obtained from various 
parts of the diseased plants, and infection experiments with these cultures 
have given positive results. The bacteria enter through the lesions of the 
roots and may spread from diseased roots to healthy neighbouring plants. 
The bacteria measure 0.7 (ji X 0.3 p.; no spores have been observed. 

Cobb in Australia has described a disease of sugarcane which is 
identical with gummosis observed in Java and has established that Bac- 
teymm vascularum is the cause of this disease. B. msculamm belongs to the 
same group as B, solanacearmn, but is distinguished from it by its different 
behaviour in nutritive solutions. 

The red coloration of the bundles is a fairly general phenomenon in 
diseased cane and is due to enzyme action. The cavities are due to a drying 
of the tissues, and aU other external phenomena of the disease are caused 
by disturbance in the transportation of water in the vascular bundles. 

The same disease is found in almost all countries where sugarcane is 
cultivated. 

In Java some varieties are almost immune, while others are very 
badly attacked. It is especially in soils which dry easily or where the roots 
are subject to injury that the disease causes most damage. Since the 
young plants soon die and the old ones attacked no longer produce shoots 
for propagation, there is no fear of spreading the disease by planting shoots 
from diseased plants, and disinfection of these is quite unnecessary. 

759 - Phoma destractiva, the Cause of a Fruit Rot of the Tomato in the United 

States and Cuba. — Jamieson, Ciara O. (Bureau of Plant Industry), in Journal of 

Agricultural Research, Vol. IV, Ho. i, pp. 1-20, plates A-B and I-VI. Washington, 

D. C., April 15, X915. 

In March 1912 the Bureau of Plant Industry received from Cutler, 
Florida, specimens of tomatoes affected with a fruit rot, which was stated to 
have caused great loss among the farmers of Bade County, Florida. Some 
of the fruits were green, some beginning to colour and others ripe. Most 
of the green and ripe fruits werf marked on the sides and at the stem end 
with slightly sunken spots, the surface of which was membranous or crust- 
like, I to 3 cm. in diameter, brownish black in colour, with definite outlines. 
Tiny dark pustules were observed on the surface of the largest spots. On 
the ripe fruit the diseased tissue was surrounded by a more or less watery 
zone. 

Microscopic examination showed that the diseased tissues of both 
green and ripe fruits contained a dense network of mycelium, with numerous 
pycnidia apparently belonging to Phoma as well as bacteria and sometimes 
spores of Macrosporium. However, the abundance of pycnidia in all spots . 
examiaed suggested that the Phoma is the primarj^ cause of the rot and this 
fungus was therefore isolated from the diseased tissues. Almost two years 
later an identical Phoma was isolated from tomatoes from Cuba and 
Florida showing a similar appearance. 

With the cultures of this fungus, now more precisely determined as 
Phoma desirmiiva Plowr., the writer carried out a long series of inocula¬ 
tion experiments on green and ripe fruits and leaves of tomatoes {Lycoper^ 
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sicum escidenium) under glass, on green and ripe fruits in the laboratory’'and 
on plants growing in the open air. The leaves of young and old plants 
were also inoculated with the cultures obtained from the fruits. Experi¬ 
ments were also conducted on the infective power of the fungus on egg¬ 
plants {Solanum melongena), the tubers and haulms of potato (S. tuherosum)^ 
sugar-beets {Beta vulgaris). Datura tatula, peas {Pisum satixum), beans (P/^a- 
seoliis vulgaris) and pepper {Cafs^m amuium). 

These experiments showed that Phoma destructiva behaves as an ac¬ 
tive wound parasite on green and ripe tomatoes, and that it causes the for¬ 
mation of spots on the leaves of tomatoes and potatoes. The Phoma 
was also isolated from the inoculated tomatoes under glass, in the laboratory 
and in the open field. The behaviour of the fungus towards its host and 
its cultural characteristics are minutely described. The vitality of the Phoma: 
fungus is considerable, stem cultures living for nearly a year. The peri- 
thecial stage of the fungus has not yet been observed in culture or on 
host tissue, but only the pycnidia. The minimum temperature for the 
development of this Phoma is about 6^ C., the optimum about 28^ C. and 
the maximum between 32® and 33° C. 

Besides the above localities, the parasite has been recorded from Flo¬ 
rence (South Carolina), at Miamisville (New York) and at Herrington 
(Kansas) and it is probably still more widely distributed. 1 

76 o-Formalin as a Spray against American Gooseberry Mildew {i).-—Deutsche Land- 

wirischafiliche Presse, Year No. 36, p. 329. Berlin, May 5, 1915. 

B. Panifn, of Kazmierz, Posen, reports the results of spraying with 
a I per cent solution of 40 per cent formalin against American gooseberry 
mildew (Sphaeroiheca mors-uvae). The bushes were sprayed in early spring 
before the appearance of the leaves and again before flowering, taking care 
to wet all the wood and both leaf-surfaces. 

By this method the lichens and mosses growing on the older bushes 
were effectively destroyed. During 1913 and 1914 the bushes sprayed 
were quite free from attack, whilst those in neighbouring plantations were 
very severely attacked. Bordeaux mixture (2) had been tried for three 
years without success, as all the bushes had become attacked by the disease* 

761 - Sources of the Early Infections of Apple Bitter-Rot [Glomerella cin^^ 

lata). -^Roberts, John W. (Bureau of Plant Industry), in Journal of Agricultural 

Research, Vol. IV, No. i, pp. 59-64, plate VII. Washington, I). C., April 13, 19x5, ' 

The researches of different investigators on apple bitter-rot in , Ame¬ 
rica have shown that Glomerella cmgtdata, the fungus causing it, can pass 
the winter in mummied apples of the preceding year and also in the cankers 
produced by the fungus, from which infection begins in the succeeding yeaL ' 
Other plants than the apple may serve as sources of infection. 

According to observations made by the writer in the Ozarks (Arkansas)^ 
the fungus can winter on almost any cankered or dead parts of the diseased 


(1) See also B. Dec. 1914, No. 1188, 

(2) See .B, Nov. 1913, No. 1301. " 
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trees, iaduding the cankers due to the Illinois apple-tree canker fungus 
{Nummularia discreta), in the dead tips of fruit spurs, the dead parts of 
limbs due to injury by freezing or death of the roots on one side of the tree, 
branches injured by mechanical means, cankers caused by the pear-blight 
organism {Bacillus amylovorus) and by the apple-blotch fungus {PhyllosHcta 
solitaria),. 

The cutting-out of cankers greatly reduced the number of early in¬ 
fections of the disease, though removal of all small dead parts is obviously 
practically impossible. 

762 — The Treatment of Peach Leaf-Curl (Exoascus deformans).— Gandoi;fi, c., 
in II Coltivatore, Year 61, No. 14, pp. 435-437. Casale Monferrato, May 20, 1915. 

The writer reports experiments carried on for several years in Northern 
Italy on protecting peaches from the attacks of leaf-curl. Fifteen un¬ 
grafted trees in the open were used, as well as 7 ungrafted cordons on trel¬ 
lis and 8 more against a south-west wall protected above by an 18 in, glass 
roof. 

Of the 15 trees in the open, 6 were covered in February with a muslin 
net stretched to the tops of four poles and supported by two cross canes; 
the remaining 9 were left uncovered and sprayed twice with Bordeaux 
mixture, at the end of November and again in the middle of February. 

None of the cordons were sprayed with Bordeaux mixture, but those 
on the trellis were covered with a similar net, except for two in the middle 
of the row. 

The result was that none of the covered-in trees, whether sprayed or 
not, showed any trace of leaf-curl; the others were all badly attacked even 
when treated with the fungicide. The difference was particularly striking 
in the case of the trellis trees, where the two uncovered trees alone were 
diseased, those almost touching them on either side being pefectly free. The 
wall-cordons protected by the glass roof were also free from infection. 

The writer recommends his method to small growers as inexpensive 
and an important factor in ensuring a hea]th3" growth and continued fruit¬ 
fulness. Effective covering with a muslin net so as not to intercept air 
and light assures an almost constant setting of the flowers* 

7S3 - Pseudomonas ciiri n. sp., the Cause of Citrus, Canker in the United 

States* — Ha.<5SE, Clajra H„ ,in Jourml of AgHouliural Research ^ Vol. IV, No. i, 

pp. 97-100, plates IX-X. WasMiigton, D, C., April 1915. 

Microscopic Examination of the branches, leaves and fruits of the 
grapefruit (C, decumana) received in X914 from Florida, Texas and Mis- 
sisrippi shbwed that^the Citrus danker was due to a bacterium and not to 
a fungus 4 s preyiou^y supposed. 

A micro-organism was isolated from a large number of cultures, and 
on inoculating young plants the characteristic symptoms of the disease 
appeared aftet a period of incubation of one week. 

The orgamsm was isolated from these inoculated plants and successful 
re-inoculations were made on healthy plants. The organism is therefore 
considered to be the cause of Citrus canker and has been described as 
PsB'Udomonas citri n. sp. 
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764 - Rbiziaa infhia as a Parasite of Conifers in America (i). - weir, James r., 

ill Journal of Agricultural Research, Vol.'IV, No. i, pp. 93 - 95 , plate VIII. Washington, 
D. C., April 1915. 

In the spring of 1912 seedlings of Tsu^a heterophylla, Larix occidentalis 
and PimiS monticola in a part of the Kaniksu National Forest, Idaho, where 
the brushwood had been burnt, were observed to be dying in small isolated 
patches. The roots of these seedlings were found to be covered b\ a 
white mycelium. In the absence of any fruiting bodies in the immediate 
vicinity, the death of the plants w^as attributed to Annillaria mellea 
{Vahl) Quel., which is very abundant in the region and frequently the cause 
of the death of very j^oung growth. The mycelium had penetrated all parts 
of the cortical and bast tissues of the roots, which were saturated with 
resin, as in the case of infection with A. mellea. 

Later in the season, near the borders of the areas occupied by the dead 
seedlings, there appeared fruiting structures which were recognised as those 
of Rhizim inflata (Schaff.) Sacc. {=R. tindulata Fr.). It was also found that 
these fruiting structures were connected with the mj^celium in the roots of 
the diseased seedlings. A solution of the soil from the burnt area was in¬ 
fected with the spores of this fungus and sprayed about the base of healthy 
seedlings of Pinus monticola growing on burnt land in another part of the 
forest. In the autumn of 1912 the plants appeared somewhat backward 
and by July 1913 they w’^ere dead. The roots of each were attacked by the 
mycelium described above, whilst the stems and leaves remained unaffect¬ 
ed, thus giving confirmation of the parasitism of 2?' infiata. 

. According to Unperwoob this fungus has been recorded in the following 
States: Connecticut, New 'York, Rhode Island, Fennsylvania, Wisconsin, 
North Carolina and South Carolina. 

The writer has recently observed the fungus on Pirns monticola, Tsu^a 
heterophylla, Larix occidentalis and Abies grandis in Idaho; on Pinus con- 
iort'a, P. ponderosa and P. monticola in Montana; on P. divarkatain Minne¬ 
sota ; and finally also 3n Pseuioisuga iaxijolia in British Columbia (Canada). 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

765 - New Jersey Acarina. — Weiss, harry B., ia Entomological News, Vol XXVI, No. 4^ 
pp. 149-152 and 183. PHladelpnia, April 1915. 

In this preliminary list of the Acaxina or mites known in New Jersey 
the following species occur : 

1. BryoUa pratensis Garman (clover mite}, on'leaves of clover and fruit 
trees. 

2. Tetranychus bicolor Bks., on apple, silver maple {Acer saccharinum 
L.) and other plants. 

3. T, bimaculatus Harvey, the common red spider of greenhouses; 

(i) See also B. Ang. 1912, No. 1233. 
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attacks roses, carnations, palms, violets, etc., tinder glass; in some sea¬ 
sons a pest on outdoor plants (i). 

4. T. 'pilosus on fruit trees. 

5. MicrotrombiMum locustamm Walsh, on eggs, nymphs and adults of 
grasshoppers. 

6. Macrccheles marginatus Herm., on the beetle Allovhina nitida (2). 

7. Tarsonemus paUidus Bks., on chrysanthemums under glass. 

8. T. waitei Bks. (peach bud mite): attacks terminal buds or shoots of 
peach, usually on nursery trees. 

9. Pediculoides venlricosus Newport: attacks larvae of grain moth {Si- 
totroga cerealella) and Bruchus quadrimaculatus, 

10. Pediculopsis graminum Reuter: found in connection with bud-rot of 
carnations in greenhouses; according to Stewart and Hodgkiss this 
rot is caused by Sporotrichum poae ; the mite appears to introduce the 
spores of the disease to the flower-buds. Treatment consists in promptly 
picking and burning all infested buds. 

11. Tyroglyphus Jarinae De Geer : infests flour and stored foods. 

12. T. lintneri Osb. (mushroom 3 nite): sometimes destructive to mush¬ 
rooms. 

13. Rhizoglyphus phylloxerae Riley, in asparagus shoots. 

14. Eriophyes abnormis Garman : forms pouch-like galls on upper side of 
leaves of Tilia americana. 

15. E, orumena Riley : forms sniall tapering galls on upper side of leaves of 
Acef sacchamm, 

16. £. aenigma Walsh: forms irregular woolly tangles of leaf or flower 
buds on willows in early summer. 

17. E. amelanchieri Steb. (June-berry gall-mite). 

18. E. avellanae Jarvis (hazel galL-mite). 

19. E*. betulae Steh. : produces bud-galls on yellow birch {Betula lutea), 

20. E. caulis Walsh : produces galls on petiole, ribs and large veins of leaves 
of black walnut {Juglans nigra). 

21. E. dentatae Steb., on Castmea denfata. 

22. E. pyri Pgst. (pear-leaf blister-mite): on pear and sometimes apple; 
occasionally destructive. 

23. E. qmdripes Shimer : produces pouch-like galls on upper side of leaves 
of Acer saccharinum. 

24. E. qu&rd Garman (oak gah-mite), on Quercus ilicijolia, Q. alba and Q. 
prinus, 

25. E. rkois Steb. (poison-ivy gall-mite), on Rhus radicans. 

26. E. salicicola Garman : produces gaUs on upper surface of willow leaves. 

27. E. semen Walsh : produces galls on both surfaces of willow leaves. 

28. E. serotinae Bent.: produces galls on wild cherry [Prunus seroUna), 

29. E. ulmi Garman : produces galls on upper surface of leaves of Ulmm 
americana. 


(i) SeealsoB.Aug. 19x3,No. 1014; B.Sept. 1913,No. 1122. 
(a) See B. Sept 1914, No. B64. 
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30. jE. vibumi Steb.: produces galls on leaves of Viburnum dentatum, 

31. E, Jerruginea Farlow (beech gall-mite), on Fagm americana. 

32. jB. phlocopotes ; forms galls on plum. 

766 - Observations on the Rose Scale-Insect (Aulacaspis rosae) (ij.—NAKAYAiiA, 
Shonosuke, in Journal of Entomology and Zoology^ Vol. VII, No i, pp. 45-51, plates MI, 
Claremont, California, March 1915. 

Aulacaspis rosae Bouche has a very wide distribution. The observa¬ 
tions here recorded were made at Stanford University, California, where 
it attacks various species of Ruhtis and roses. 

The writer describes the different stages of development: adult female, 
egg and oviposition, hatching, first larval stage (active period), second 
and third stages of the female larva, male insect. There are four broods 
in the year. 

Amongst its natural enemies the following were particularly abundant 
in 1913; Chilocorus bioulnenis, Scymnus marginicollis and a Hjmienop- 
terous parasite not yet determined. 

767 -New African Chalcididae..—S ilvestri, F., in BolUtUno del Lahoratorio di Zoologia 
generate e agraria della R. Scuola superiore d'Agricoltwa in PorUci, Vol. IX, pp 337-377, 
figs. I-XXIX. Portici, March 30, 1915. 

The writer describes the following parasitic Hymenoptera as new to 
science: 

1. Ewytoma spermophaga sp. nov., obtained from berries of an unde¬ 
termined plant, whose seeds the larva gnaws, at Nefasit, Eritrea. 

2. E, elongatula sp. nov., as above. 

3. Eucyrtonotus mtabilis gen. et sp. nov., as above. 

4. Zeteticonfus abilis gen. et sp. nov.; according to observations made 
by the writer at Konabry, French Guinea, the females seek for larvae 
of NitiduUdae {CarpopMlus ?) in fallen guavas and other soft fruits, 
laying one egg in each larva ; the larva of the parasite develops within 
its host, which is killed before reaching full size. 

5. Blastothrix subproxima sp. nov., parasitic on the female of a Pseudo¬ 
coccus living on Acacia sp. at Nefasit. 

Leptomastix superbus sp, nov., obtained from a female Pseudococcus 
on a grass at Nefasit. 

7. Prochiloneurus pulchellus gen. et sp. nov., as No. 7. 
k Aethognathus afer gen. et sp. nov., from adult females of Sticiocoocus 
diversiseta Silv., at Aburi, Ooli Coast. 

9. Coccophagus orienialis How., var. mdesta var. nov., from adults of 
Lecanium {Saissetia} nigrum at Cotonu (Dahomey). 

10. C. princeps sp. nov., collected at Keren, Eritrea. 

11. Prococcophagus varius gen. et sp. nov., as No. 10. 

12. Physcus semimtus sp. nov., parasitic on a Chonaspis feeding on Aloe 
sp. at Nefasit. 

13. Azotus elegantulus sp. nov., as No, 12. 
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(i) See also B. Atig. 1914, No. 797 
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14. Emmsia parvella sp. nov., parasitic on species of Aleyrodidm at La-* 
gos, Southern ISTigeria. 

15. Erefmocerus diversiciliatus sp. nov., as No. 14. 

16. Pelorotelopsella nigeriemis sp. nov., obtained from a twig covered by 
Stictococcm sjdstedti CML, collected at Olokemeji, Southern Nigeria; 
as the Stictococcus was also attacked by larvae of Diptera, as well as 
by a lyepidopterous larva [EuUemma ochochroa'B^mpt'xi,) itself attacked 
by an Elasmus, it is impossible to say whether the newly-described in¬ 
sect is a primary or secondary parasite. 

17. Tetrastichus stictococci sp. nov., parasitic on females of Stictococcm 
dimrsiseta Silv., but whether a primary or secondary parasite was 
not ascertained. 

18- T, giffardianus sp. nov,, parasitic on Ceratitis giffardii Bezzi, at Olo- 
komeji and at Cotonu, Dahomey. 

19. T. dacicida sp. nov., parasitic on Dacus hipartitm Graham, at Vic¬ 
toria, Eamerun. 

768 - AbeIJa subflavB^ a New Parasite of the Eggs of the Chinch Bug (BUssus 
leucopterus) in Kansas. — Me CorLocH, James W., and Yuasa, H., in Entomo- 
lo:*ical News, Vol, XXVI, No. 4, pp. 147 -I 49 > figs. i- 3 - Philadelphia, April 1915. 

During the summer of 1914, the Department of Entomology of the Kan¬ 
sas State Agricultural College carried on an extensive investigation into the 
life-history of Eumicrosoma henejica Gahan, parasitic on the eggs of Blissus 
kucopterus (i). Between 75 and 100 thousand chinch bug eggs were collected 
in the field to determine the percentage of parasitism and for use in the 
life-history work. These eggs, collected regularly during the summer and 
divided into lots of 10 to 50, were placed in small vials and examined daily. 

In a vial containing eggs collected on July 27 on crabgrass a small 
light gr^nish parasite was found on August 4. A careful examination 
showed that one of the eggs had a small round hole in the side of it, quite 
different from the emergence holes cut by BUssus or Eumicrosonta, This 
egg was attached to another from which a specimen of Etmncrosoma 
emerged. On August 10 another of these parasites was bred from a chinch 
bt^ egg collected from crabgrass on August i, but in a different field from 
that collected on July 27. 

One question connected with the life-history work on Eumicrosoma 
was to determine whether it had any other host than the chinch bug egg. 
For this purpose collections were made of all kinds of eggs found in the habi¬ 
tat of the chinch bug and its parasites. ^ In these collections large numbers 
of eggs believed to belong to a leaf-hopper were taken, and in nearly every 
case they were parasitised by this same greenish parasite. The exit bole in 
these eggs was the same as that in the chmch bug egg. 

This parasite has been determined by A. B. Gahan as AhcUn sub- 
fiava Girauit, widely distributed in the United States and in 4 -’?stralia and 
parasitic on the eggs of a Jassid that infests wheat straw. 




See J 5 , Jtme 1914, No. 5B8. 
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Attempts to carry the life-history of this parasite through on chinch 
bug eggs have always given negative results. The females of Ahella showed 
little interest in the eggs of Blissm when placed near them. The length 
of the adult life was found to range from 7 to 14 days when the insect was 
fed on sweetened water. 

As a factor in the natural control of BUssus, Ahella subflava plays a 
very insignificant part. The fact that only two parasites have been reared 
from the large number of eggs examined seems to indicate that parasitism 
of chinch bug eggs by Ahella is accidental rather than natural. 

769-The Principal Means of Control of the Most Usual Animal Pests (i).~]\Urtelli, 

Giovanni, in R. Sctwla supenore A'AgncoUim tn Portici, BoUetUno: No. 3, Series IV 
(sad edit.), 102 pp., 64 figs. Portici, 1915. 

This work is a collection of the different methods of control of the com¬ 
moner animal pests, prepared for the use of growers. 

After discussing general principles the writer gives separate treat¬ 
ment to the various artificial methods (physical, mechanical, and chemical) 
and natural methods (insect parasites, domestic animals and rotations). 
Then follow alphabetical lists of the chief animal pests with their means of 
control, and of the host plants, with the names of the pests attacking them 
and reference numbers for the methods of control. 

770 - Insect Pests of Cassava (Manihoi spp.J in Trinidad and Tobago.— urich, F. w., 
in Bulletin of Department of AgnculturCf TrinidaA and Tobago, Vol. XIV, Part 2, 
pp. 38-40. Port of Spain, Trinidad, 1915. 

The following insects are recorded on cassava : 

1. Lonchaea sp. (bud maggot): the most formidable of those ob¬ 
served in the two islands; it attacks and destroys the yourg shoots, 
producing serious damage when widespread; the best method of control 
is cutting and burning the shoots attacked every ten days. 

2. A leaf-mite (Acarid) attacks the young leaves, which' become 

dwarfed and spotted; if the attack spreads, treatment with flowers of 
sulphur or Hme-sulphur wash on the under surface of the leaves is recom¬ 
mended. . 

3. Erinnys elk h. (cassava hawk-moth); not abundant, probably 
owing to the presence of two natural enemies, one of which, apparently 
Telemmus, feeds on the eggs, and the other, probably Microgaster, is, 
parasitic on the larva. 

4. Lasiopteryx sp. (gall midge), causing the formation of leaf gaHs.; 

it is attacked by one or two Hymenoptera. .. 

3. Corynothrips sp., lives on the lower side of the leaves and is pl8t- 
rasitised by a fungus {Entomophthom?), 

6. The cassava lace-wmg bug {TingUidae) pierces the lower stuf-* 
face of the leaves and sucks the sap. 

7. Alia cephalotes If. (parasol ant), recorded as causing d®;^}iation 
of one manioc plant- 


fEi) 


INSECTS 
INJXTRIOUS 
TO VARIOUS 
CROPS 


(1) See also B. June 1915, No. 655- 
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The writer also refers to pests observed in other countries. In Cuba: 
Lagochirus obsoletus, a I/ongicorn boring in the stems; the larvae of Lon- 
chaea chalybea and of Erinnys dlo. In St. Vincent: Corythuca sp., Fran- 
kliniella sp., Corynothrips sp., etc. In Southern Nigeria: Zonocerus varie- 
gatus defoliates the plant, 

771 - Observations on a Recent Invasion of Insects in Cojffee Nurseries in Java.— 

SENSTitrs, W., in Mededcelingen mnhet Proejstation Malang, No. 7 , pp. 5-^9, 3 figs. 
Soerabaia, December 1914. 

Each August since 1910 young coffee plants whose roots appeared to 
be attacked by borers have been received at the Malang Experiment Sta¬ 
tion, Sometimes the bark also was destroyed at some distance from the 
ground. Generally the young plants attacked in this manner died, whilst 
more developed plants were almost always checked in growth. 

Young plants of Quihon, Excelsa and Siberian coffee, as well as tea, 
are attacked in this manner. 

In the soil near the damaged plants were found the larvae of Opatrum 
depresmm (about 250 per s<j. yard). .These larvae cause damage to the 
plants, but it has not yet been determined if the adult beetles are also 
injurious. 

Numerous Tipulid larvae were ^o found in the coffee nurseries, but 
whether they attack coffee roots is not yet known. 

Trapping the larvae with pieces of potato is recommended, also 
spraying the soil before sowing with ** carbolineum** diluted i in 250, or i 
in 500 after sowing. 

772 - Phaonia (Hyeiodesia) irimaculaia (DipieraL a New Pest of Cab¬ 
bages 4 n Great Britain. — Wadsworth, J. T., in The Entomologisfs Monthly Mag¬ 
azine^ Vol. m (3^^ Series, Vol. I), No. 4 (No. 611), pp. 142-143. London, April 1915. 

Whilst collecting larvae and pupae of Chortophila brassicae (cabbage- 
root fly) at Northenden, Cheshire, in July 1914, the writer found some 
larger larvae with different morphological characters. 

These larvae pupated early in July, and after 15 to 21 days the flies 
emerged: three of these appeared on July 20, 23 and 24. Prom other 
pupae collected on February ii and March 5,1915, two adults appeared on 
March 15 and 18 respectively. ^ 

The insect has been determined by J. E. D ContiN as Phmnia [Hye- 
todesia) trimamlata Bouche, a fly not previously recorded in Great Britain, 
Bouch6 (1834) first described this species as AMhomyia trimaculata, 
stating it to be common in gardens and fiields and destructive to roots of 
cabbages, where it can be found in summer and autumn associated with 
Chortophila brassicae, ^ : 

773 ™ Bean Weevil (Bruchm obiectus) reported in Great Britain (i). — Edwards, 
Jambs, aad Champion, O. C., in The Entomologist's Monthly Magazine^ Vol. I^I 
(3rd Series, Vol, I), No. 4 (No. 611), pp. 140-142. London, April 1915^ 

Edwards received from several seedsmen specimens of a Bruchus 
referred to B. leniis Boh., reported to be attacking the seeds of dwarf beans^ 


(i) See 0ISO B. Oct. 1912, No. 14S0. 
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On examination these specimens were found to resemble B, obtectus Say 
rather than B. lentis. The former has long been known as injurious to 
seeds of Phaseolus ; it is also known as Acmtkoscelides obtecius Say and 
B. irresectus Flihr. 

Further, from specimens received from Day the writer believes that 
this weevil may be identical with that described by Day as B. p^isillus 
Germ. var. seminayius Baudi. According to the writer the question 
whether the specimens of B. lentis in the Power collection of the British 
Museum really belong to this species remains doubtful. 

Champion (who has examined Edwards' specimens and some from 
Day) considers them aU referable to the common species of Korth and 
Central America recorded by Sharp (1885) under the name of B. ohsoletus 
Say (= 5 . obtectus Say, J 5 . pallidipes F 4 hr., B, fabae Riley). B. pusillus 
Germ. var. semimrius Baudi, of the Mediterranean region, presents se¬ 
veral morphological differences. 

The three specimens representing B. leniis Boh. in the Power collec¬ 
tion, which came from Gravesend and Birch Wood (Kent), correspond per¬ 
fectly to the typical specimens of this species, which is recorded as bred 
from imported Egyptian seeds. 

A third species, B, chinensis L., was found in imported lentils and col¬ 
lected at Dartford and Darenth Wood (Kent), Putney (Surrey) and in the 
New Forest (Hampshire). It has also been recorded in several localities 
in China. 

The type-specimen of J 5 . irresectus F 4 hr. is of Persian origin. 

774-Cottonworm Moth (AJabs^ma ars^illacea) on Strawberries in Minnesota (i)# 

— Washborn, F. E., in Entomological News, Vol. XXVI, Nfo. 5, p. 207. Plula* 

ddpliia, May 1915. 

During the autumn of 1914 there was a considerable outbreak of the 
cottonworm moth as far north as St. Paul, Minnesota; the insect caused 
little damage, but roused the attention of the growers of late strawberries. 
The moths visit the fruits and may cause serious damage by inserting their 
proboscids. 

According to the writer this is the first appearance of the insect at 
this latitude in Minnesota for thirteen years. 

775 - PhJoeotribus scarabaeoides and Ploeothrips pleae injuring Olives 

Jn Chianti, Italy. — Cambi, G., in VAgncuUura Pisana, Year VI, Part 4, pp. 93-9^, 

3 figs. Florence, 1915. 

The olive groves of Chianti are very seriously damaged by attacks 
of the beetle Phloeotrihus scarabaeoides (P. oleae) (2) and by the olive 
thrips {Phloeothrips oleae) (3). ; . ^ 


(i) For tlie geograpMcal ^distribution of tHs insect as a cotton pest, see June xgir* 
No. 1737; -H. Aug.-Sept,-Oct. 1911, No, 3049; B, April 1913, Nos. 360 and 438; B, J^y 
1913, No, 801. (BA) 

{2) See also B. Oct, 1913, pp. 1497 and 1501; B. Dec. 1:914, No* 1197* 

(3) See B, Aug,-Sept.-Oct. 1911, Nos. 3026 and 3027; Jua^ 1914 3 ^ 0 . 
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After describing tbe biology of the two insects and the nature of the 
damage to the branches, leaves, flowers and fruits, the writer observes that 
since the life of Phloeoflirips is dependent upon the presence of Phloeo- 
trihus, in whose galleries it hibernates, it is more necessary to adopt 
measures against the latter insect than the former. 

Since the olive bark-borer {Phloeotribus) seeks dead or dying branches 
on which to lay its eggs in the spring, a general pruning should be carried 
out during the winter of the bra-nches thicker than one inch, followed by 
insecticidal spraying. The prunings should be completely destroyed ox 
carefully disinfected by heat to kill the insects and eggs in the interior 
of the branches. It is also useful to tar carefully the wounds of the larger 
branches to prevent the insects from CQntinuing their work of destruction. 

77^ ~ TyJencbttlas semipenetraas. Nematode attacking Orange in Algeria.— 

Trabut, ill Comptes rendus des Siantes de rAcademie d*AgriculturedeFrancCi Vol.I,Ko. 6, 
p. 322. Paris, May 12,1915. 

Decay in orange trees, particularly frequent in those not grafted on 
bitter-orange stock, is generally attributed to gumrhosis alone. 

The study of a serious outbreak of the disease in an old orange grove 
near Algiers led the writer to examine the rootlets, which he found at¬ 
tacked by the eelworm Tylmchulm semipenetfam Cobb, As its specific 
name singifies, the female eelworm only buries half its tody in the root 
tissues; the free part of the worm becomes swollen by tie developihent 
of eggs. This habit renders it easy of identification. 

It was first described in 1913 by Cobb, of the Department of Agricul¬ 
ture at Washington, who studied the ravages of the parasite in California. 
.'Since then it has been found in Spain, Sjuia and Australia, apparently 
following the migrations of Citrus trees. The Phytopathological Service 
of Algeria {1} has undertaken the control of this nematode by means of 
carbon disulphide and sulphocarbonates. Nurseries will also be inspected 
. to prevent the spread of the parasite by means of young planf s sold rooted 
m soil. 

777 - The Black Fig-Fly {Lottch^ea arisiejia)* — Savastano, e., in J?. stazione speri-- 
meniak di AgncuUmOr e Frutticoliura in A cireakt BoUctiim No. 17, pp. 1 *4. Adreale, 1915. 

From X912 to 1914 the writer noted Lonchaea anstellu Beck, dainaging 
figs in the Sorrento peninsula (Naples). This species, which he calls the 
black fig-fly owing to the shiny black colour of the fly and to distin¬ 
guish it from the Mediterranean fruit-fly {Cerafitis mpitata Wied.) (2), which 
also attacks figs but does not occur in the province of Naples, is indigenous 
to North Africa; Beckkr had recorded it from Egypt and the Canaries, 
without mentioning its host. 

As a result of biological studies in the locality mentioned in 1913 and 
1914 it was found that the fly lays its eggs under the scales of the apical 
' opeiiitig during August when the teceptacle is nearly ripe and still greenish; 


(1) See B . April 191*5, K. 439. 

(2) Sees;fvMay 1915^ No. 670. ... . 
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but if there happens to be a lateral hole in the pericarp bored by some other 
insect this place is preferred for oviposition. In summer the eggs hatch in 2 
to 3 days, and the larvae work their way towards the centre of the recept¬ 
acle, which soon changes from dark to pale green, becoming later yellow and 
then livid. The receptacle bends over, the extremity opens and a putrid 
liquid oozes out. The diseased receptacle may fall to the ground or may 
remain attached to the branch; in the former case, the larvae leave it and 
pupate in the surface soil, the fly emerging after 7 to 10 days; in the latter 
case the receptacle dries up and the larvae pupate inside it. 

The insect makes a second and more serious attack in September, thus 
having two summer and autumn broods. There may also be a spring 
brood, which attacks the spring-figs usually abundant here. 

Figs at the top of a tree are almost free from attack, those at the centre 
and base being most severely attacked by the insect. 

From experiments and observations, it appears that Lonchaea does 
not attack pears, peaches, grapes, olives, or citrus fruits. All varieties 
of figs, both black and white, are damaged by this pest in the Sorrento 
peninsula, but the Trojan fig, a much prized table variety, appears to be 
particularly subject to attack, whilst the variety Dottato is much less liable. 
The reason for the greater susceptibility of Trojan is due to the shape 
of the the receptacle, which has a free margin between the scales, offering 
a better position for the deposition of the eggs; in other varieties the scales 
are arranged in a manner so as not to leave any margin and the eye is 
entirely closed. 

The pupae are able to hibernate in the receptacles of the late variety 
Natalino or Pasqualino, grown rhore as a curiosity than for its crop, which 
does not mature in autumn, so that some of the figs may survive mild 
winters and ripen about Easter, whence the second name. 

The spring-figs also assist in the life-cycle of this insect. In the 
Sorrento peninsula there are some varieties (Paradiso, Colombo), 'which 
produce them in abundance and thus enable the insect to live through the 
spring until summer. 

It also appears that the eggs may be laid in damp cow^dung containing 
plenty of straw, thus enabling the insect to survive the period between 
June and August. 

As means of control for this pest the writer recommends: 1} suppres¬ 
sion of the variety Natalino to prevent the hibernation of the insect; 
2) destruction of the infested spring-figs to prevent the development of the 
spring brood; 3) destruction of the figs infested in summer, so as to diminish 
the number of second-brood individuals; 4) prevention of removal of figs 
from infested districts. 

Immune varieties should be planted wherever possible. 
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778 - Stictococcus diversiseta sp. nov. on the Branches and Fruits of 

in the Gold Coast* — Shvestri, F., in BoHMm del Laboraiorio di Zoohgia generate e 
agfo/ria delict R.Smola superiore d*Agricultura in Portici, Vol. IX, pp. 379-388, figs. I-IX. 
Portici, April 9, 1915. 

Amongt the scale-insects observed in the different regions of West 
Africa between August 1912 and I^'ebruary 1913 the various species of Stic- 
iococcus CoCKEREUir received the writer’s particular attention on account 
of the very remarkable sexual dimorphism shown by some of them even 
from the first larval stages and because the discovery of the male might 
help to clear up the systematic position of the genus. 

S. sjostedfi was widespread in Nigeria, Kamerun, Dahomey and the 
Gold Coast, while some specimens were seen near Konakry in French 
Guinea; but the hatching of the larvae was not observed and no male was 
found. 

In the case of another species, described as new to science under the 
name of S. diversiseta, the writer was able to collect specimens of males 
and females at ‘all stages from larva to adult, of which he gives detailed 
descriptions. THs new species was found in abundance at Aburi (Gold 
Coast) on the branches and fruits „of Anona, and also near Cotonou 
(Dahomey) on the branches of an undertemiued plant. 

From females of S. diversiseta collected at Aburi, the writer obtained 
specimens of two new parasitic Chalcidids, AMhognathus afer Silv. and Te- 
tmsHchm stictococci Silv. - (i). 

With regard to the systematic position of the genus Stidococcus^ the 
writer considers it necessary to accept Dinuinger^s proposition that it 
represents a new sub-family {Stictococcinae)^ 


(i) $ee above. No, 767. 


(Ed.) 
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FIRST PART. 

ORIGINAL ARTICLES 


Rib: A Unique System of Cultivating Rice in Western India 

by 

Sir Edward Buck, K. C. S. L,D. 

For some hundreds of miles along the western coast* of India runs a 
range of mountains precipitous towards the Arabian Sea, but broken and 
undulating on the Eastern side of the ridge. Against this mountain wall, 
called the Western ** Ghats'' (or Passes), beats the torrential downpour 
of the summer monsoon, giving to the inland tracts on or beyond the sum¬ 
mit rains which are heavier or lighter according to the varying amount 
of protection afforded by the different elevations. It is in certain extensive 
districts of the mountain area, covering some hundreds of sq. miles, where 
the rainfall is considerable that the unique method of rice cultivation known 
as the rdb system prevails. The meaning of the term idb " as used in this 
article is manure burned on the seed beds from which rice plants are trans¬ 
ferred to the field. At qne time the manure thus burned consisted mainly of 
blanches aixd twigs of the trees and scrub bushes of the surrounding jungle. 
It h^ been suggested by WAniyACEand others that the rdb system might be 
considered as a civilised adaptation of the custom practised by many abori¬ 
ginal tribes in various parts of the world of making successive clearings in 
Ml forest lands by burning the trees and vegetation in limited areas, pass¬ 
ing on to new patches when the earlier clearing has been more or less cul¬ 
tivated. This custom, technically known as Jbumming" in the eastern 
hills of India, as Chena ” in Ceylon and ** Eadang " in Malaya,, is also 
practised by the Maories of New Zealand and is common in some parts o| 
Africa. Whatever its origin, the rdb system is now firmly adhered to W 
the rice growers of those regions in the Western Ghats 
conditions are favourable. 
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It was not unnatural that the apparent wastefulness of a system which 
involved the cutting and lopping of trees in wooded areas should call 
forth a protest from the newdy organised Forest Department in India, and 
in 1856 the Government of Bombay resolved to forbid the use of their 
woods and forests for such purposes, arguing that, in as much as the lab 
practice did not exist in the rice lands of other parts of India, it was an 
unnecessary waste of the natural resources of the country. Then came 
an answering protest from the cultivators who pleaded the beneficial 
efiects of the system to their rice fields. The controversy led to a serious 
investigation by the Agricultural Department of the Bombay Province, 
the Director of which, Mr Ozanne, instituted what were considered de¬ 
cisive experiments. He found that r 4 b was better than unburnt ma¬ 
nure ; that burnt cowdung gave better results than burnt vegetation but 
that the latter was far superior to unburnt vegetable matter and even 
gave better results than unburnt cowdung. There was therefore some¬ 
thing to be said for the burning. At any rate the system was pro¬ 
nounced to be justified and rubbing'' was upheld as the best known 
method of manuring under the particular conditions of the country where 
it was practised. 

No attempt, however, was then made to explain the process so as to 
account, on scientific grounds, for its superiority. This has been the 
subject of more recent enquiry. Moreover in view of the fact that rab ma¬ 
terial in the form of branches and loppings of trees and other vegetable 
matter is becoming increasingly difficult to obtain in sufficient quantity, 
while in the form of cowdung it is costly and also limited in supply, the at¬ 
tention of the scientific investigations has also been given to the question 
whether cheap and efficient substitutes for rab can be found. 

Before entering upon the scientific issues which have been raised, by 
subsequent investigations, it seems desirable to draw attention to some 
general features of the whole system. 

Three points deserve notice: 

1) ^ that the rice is transplanted from a seed-bed to the field ; 

2) that the seed-bed, not the field, is manured; 

3) that burning the manure increases its effectiveness. 

TaJdng these points in order, it may be said at once that the practice 
of transplanting seedlings from the bed to the field now prevails over most 
parts of India for the growth of the better classes oE rice, especially where 
conditions of climate and rainfall are not favourable for bioadcast sowings 
oh the main field. The substitution, however, of the transplanting for the^ 
broadcast system has been one of gradual evolution, for more than 100 
years ago we find that an observer. Dr. Howe, miting in admiration of 
the rice cultivation in the Thana district, now the centre of the rib system, 
states that ** the farmers have only lately introduced from Gujerit the sys¬ 
tem of transplknting front i seed-bed.' ’ As already noted, the practice of tf ans- 
planting independently of rib has now spread throughout India and it is 
not unknown in other parts of the world. Information supplied by agri¬ 
cultural authorities in Italy indicates that there the cost of the labour in- 
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voived in transplanting has been a bar to the practice, but it appears that 
experiments have been recently begun in this direction (i) although they 
are not as^etof a sufficiently precise character to be of iDractical service* 

In Spain, where the conditions of climate and rainfall are not dissimi¬ 
lar to those of Italy, the practice has gained a considerable footing and may 
probably have been introduced by the Moors from Africa. An interesting 
papei on the subject by Dr. lyUiGi Zerbini (2) points out the advantages 
of the Spanish system, in which two successive crops of beans (one of 
Phaseolu^ vulgaris and one of Vida faha) are grown on the seed-bed during 
the previous season. iLfter the seed has been harvested, the plants are 
ploughed in as a green manure, thus forming a suitable tilth for the rice 
seedlings, which can be taken up therefrom with ease. Transiilanting 
only costs about 7 per cent of the total outlay on cultivation and the 
s^^stem has the advantage of keeping the field comparatively free from 
weeds, so that the diminution in the cost of weeding is a material set-off 
against the expense of transplanting. 

The fact that the transplanting system has found so much increasing 
favour in India and has been successfully introduced into Spain implies that 
the practice carries with it some advantages and points to the desirability 
of giving it a trial in rice growing regions where it is more or less unknown. 
These advantages are indicated in the article dealing with Oryza saliva 
in Watt’s Dictionary of Economic FroducU of India, p. 593 — “ Healthy 
“ seedlings are pushed forward in a manageable spot where care and atten- 
** tion as w^ell as manure can be given to them, so that by the time the main 
“ fields are ready they are in a forward condition and can thus get a start 
which allows of a good harvest being fully matured by the season at 
which the crop has to be reaped. By delaying sowing until the period when 
the fields are ready, enough time is not left for the maturing of the grain 
'' and the ripening of the crop Other advantages mentioned by Zerbini 
include : 

1) additional crops from the same land ; 

2) increased yield; 

3) possibility of making a selection of rice seedlings ; 

• 4) less consumption of water. 

Even in India, however, the farmers in some districts are said ''to 
shrink from the transplanting system because of the cost and the heaviness 
of the labour ” and no doubt experiment is everywhere reqtxiredto ascertain 
how far the results of transplanting justify the cost. 

The next point noted for consideration is the manuring of the seei^ 
ied. In districts in India where the use of burnt manure does not 
prevail, it is not unusual to put on the seed-bed ordinary unburnt manure* 
Thus, in the district known as Shah-bandar, the Gazetteer tells us that 
‘‘ the nursery bed is well manured and ploughed several times, the seed 

(i) ^ee B. March 19x5, No, 271. 

{3) Dr. EmGi Zerbini, NoHisie e Considerazioni sullen Coltivaziont dH Bisio ^ 

^logua, 19x4. 
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" being dropped by a funnel during the last ploughing, and the seedlings 
after 40 days growth are taken to the main fields also already ploughed 
but not manured It has already been noted that the seed bed is 
green manured in Spain. 

Another advantage of transplanting seems to be the possibility of 
economising in the use of manures, since applying the manures to the 
seed bed instead of to the field gives a greater efficiency for a given 
quantity of manure and incurs less expense in the application. This 
point would appear to be worthy of more attention in those countries in 
which rice is sown broadcast after manuring the field. 

The third point for consideration is the burning of the manure. The 
practice of clay burning exists in many countries (i) as a means of 
ameliorating heavy clay soils, but apparently rather with a view of bringing 
the soil into a more workable condition than with regard to its manu- 
rial effect. The superiority of burnt manure is attributed by WAUnACE 
to his belief that dung unduly exposed to heavy rain becomes sour and 
injurious to vegetation. Assuming that this may be the case, still recent 
investigations by Professor Kjstighi' and Dr. Mann, of the Agricultural Col¬ 
lege, Poona, have tended to prove that there is an independent positive ad¬ 
vantage in the heating of the soil on which r 4 b has been burnt. This in¬ 
deed has become the most interesting question taken up in the later inqui¬ 
ries. * 

During 1904 to 1910 Knight conducted experiments with a view 
to finding cheap and effective substitutes for rdb. In the course of his ex¬ 
periments he showed : 

1) that the greater part of the beneficial effect of the rab treatment 
might be attributed to the heating of the soil; 

2) that the effect of the ashes of the rdb materials, though consider¬ 
able, was of minor importance compared with that of the heating. 

3) that results as good as those obtainable with the rdb treatment 
could be obtained by manuring with a considerable number of nitro¬ 
genous unbumt manures, the most effective at lowest cost being oil cake 
and particularly the cake of safflower {Carthamm iinctorius). The 
actual results obtained with the more important substitutes are given as, 
fohows (2): 

In another series of trials comparing the rdb treatment, with no ma¬ 
nure, the yield of the rdb treated plots was as much as 125.9 
more than that of the tinmanured plot. 

In 1909-1912 Mann together with JosHi and Kanitkar (3) investi¬ 
gated the several factors concerned in the rdb system# w, the effect of heai 
on the chemical, physical and biological character of the soil; the effect of 


(1) Prof. A. Brtjttini, Disdonario 4 i AgricoUura. Casa Editrice Vallardi, Milan. 

(2) ** Substitutes for R 4 b". — Bulletin No. 63; Department of Agriculture Bombay, 1914. 

(3) The “Rdb” System of Rice Cultivation in Western India, Mann, H. H., Joshi, 
N. V., and Kanixkar, N. V, — Memoirs of the Department of Agriculture in India, Chemical 
Series, Vol. 11 , No, 3. Eebniary 1912. 
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Yield in Ihs. per acre of field plots planted with seedlings 
from mifseries receiving: 



Burnt manures 

Unburnt manures 


Branches 

lab. 

Cowdung 

rab. 

44 240 lbs. 
per acre 

Unbumt 
cowdung, 
half quantity 
used 

on rab plots. 

Fish, 
4800 lbs. 
per acre 

Safflower 
cake, 
3200 lbs. 
per acre 

Ammonium 
sulphate, 
600 lbs 
per acre 

Ammonium 
sulphate -f 
super¬ 
phosphate 

Grain. . . . 

1047 

I 466 

1146 

1703 

1456 

1141 

I 740 

Straw . . . 

X278 j 

1645 

1188 

3099 

I 637 

I 105 

I 542 


I average of 8 
field plots, j 

! 

average of 9 j 
field plots. 

average of 9 
i field plots. 

average 
of 4 plots. 

average of 9 
j field plots. 

I plot only. 

I plot only. 


the ash constituents on the plants; the effect of heat alone compared with 
that of the ash and of each with that of the complete rab. Their results 
indicated that of the total increase of 182 per cent in dry weight of the 
seedlings at the time of transplantation, 44 per cent was due to the ashes 
and 56 per cent to heating. It was noted that the duration of the 
heating process does not exceed i % to 2 hours and that the soil tempe¬ 
rature at half an inch below the surface does not exceed xxo^ C., and at 
I inch 750 to 800 C. The effect of heating the surface soil to various tem¬ 
peratures was then determined in pot cultures. It was found that the 
increase in the growth of the crop was proportional to the increase of 
temperature up to 125^^ C., and that the effect was greatest when the 
heating immediately preceded the growing of the crop. This effect 
passed off within three months after heating when the soil was kept 
dry before sowing, but disappeared in six weeks if the soil was wet, 
thus supporting the native belief that rain before sowing impairs the 
efidciency of the rdh treatment. 

, A detailed analysis of the heating effect in its various aspects was then 
made. 

1) Chemical Effects : Analysis of the water-soluble constituents of the 
soil before and after heating showed a steady increase in the amounts of 
soluble minerals and organic matter with increase of temperature. 

2) Physical Effect: The effect of heat on the soil texture was deter-> 
mined by sedimentation and percolation methods and the increase in 
permeability was found to be proportional to the increase of temperature.; ^ 
A similar increase in permeability brought about by the addition of 
gypsum was only able to effect an increase in yield of about % the 
amount produced by heating the soil. Safflower cake, which had proved 
to be most effective as a rdb substitute, was found to have a greater 
flocculating power on a soil suspension than any other cake. 

3) Biological Effects : With regard to the biological effects of tie® 
ipB the soil, it was found that the activity of the aerohid otgaapsms* 
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suredby the rate of absorption of oxygen, A?vas very largely reduced, on 
heating to 125^ C. for half an hour, but never wholly destroyed, and 
that after 7 weeks it greatly exceeded that in the unheated soils. Since 
the growth of the seedlings is greatest immediately after heating when 
the aerobic activity is lowest, it is concluded that the fertility of the soil 
is not dependent on the presence of large numbers of soil organisms 
during the growth of the plants. 

Of the three effects due to heating, the chemical and ph^’^sical effects 
were considered to be more important than the biological. This conclusion, 
classed as only provisional by the writers, may have to be modified in the light 
of recent progress in soil bio1og3^ and the partial sterilisation of soils; and 
it is poSvSible thereiore that the heating eftect in the rab svstem is capable 
of more complete explanation on biological grounds. Thus Russede 
and Pethbrbridge (i) have shown that temjperatures between 55^^ and lOO® 
C. cause considerable changes in the bacterial flora and protozoa of the soil, 
resulting in a great and rapid increase in ammonification and promoting 
a greater development of the fibrous roots of the plants. In this connection' 
it is interesting to note that Keedey (a) in Hawaii andMENOZZi (3) in Italy 
have shown that nitrogen in the form of ammonia is the most effective 
manure for rice, and that greater yields obtained by applying it before 
planting than at intervals during the growth of the crop. On this view 
the heating effect of the rdb system would seem to'produce ideal conditions 
in the seed-bed for the growth of the seedlings, as it causes the temporary 
increase in ammonification of the soil at the most favorable period in the 
development of the rice plant. 

On the question of the wastefulness of the present system of using 
forest material as rab, the following remarks by the writers of the Pusa 
Memoir are interesting : “ The principal conclusion we have so far been 
“ able to reach is that no method not involving a greater actual out-of- 
pocket expenditure seems likely to yneld the results which are 
obtained with the combined application of heat and of wood ashes to 
the soil which is given in the rab process. 

** This being the case, it would seem that attention should be largely 
concentrated on obtaining the application of these by a less wasteful 
** method than the ordinary burning of rAb. Our experiments clearly 
** indicate that if the heating effect is obtained, combined with the applica- 
“ tion of wood ashes, it matters little how it is brought about. No one 
who has watched the actual practice in vogae can doubt its wasteful- 
ness of both heat and fuel, and we feel confident that the quantity of fuel 
(i. e. COwdung, branches and other materials) could be reduced to, at most, 

(i) The Journal of Agricultural Science^ Vol. V, part I, Cambridge 191s; and B 
Jan. 1913, No. 14- 

(jj) ** The Assimilation of Nitrogen by Rice — BawaU Agricultural E'Cperim^i Station 
Bulletin, No. 24, Wasbington, 1911. —; Also AtJg.-Sept.-Oct. 1911, No. 2513^ i, 

{$) E^Bngrais dans la Culture du Riz, ” by Prof. Angelo Mbnozzi; paper" read at 
the International Rice Congress, Vercelfi, rpra. ' ‘ 
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one quarter of the amount at present used if, instead of its being spread 
over the surface of the soil, the latter could be burnt in heaps. The area 
to be burnt is small and the soil to be heated consists only of the sur- 
'' face layer to one inch deep. Thus to plant one acre of rice would require 
the heaping up and burning of a comparatively small amount of soil. 

It uould not seem difficult to devise a reasonable method requiring 
'' far less fuel and trouble in collecting fuel than is submitted to now. That 
'' soil, especially a heavy sticky, clayey soil like that in these regions, can 
“ be so burnt in heaps is proved by the former common practice of so 
“ burning it in Europe, and by the practice in the fen districts of Eng- 
'' land at the present day. And in this direction the solving of the diffi- 
“ culties both of the cultivators and of those who are anxioiis to prevent 
the damage to the forests and trees in the rice tracts of the Deccan and 
Konkan, seems most probabl}^ to lie 

[I have to acknowledge the great assistance given by Mr. Kf. W. 
Bakritt, B. a., of the Institute staff, in the preparation of this article. — 
E. C. Buck.] 


Studies on the Cotton Plant in Egypt. 

by 

W. Lawrekck Baees, M. a. 

iMte Fellow of St. John*s College^ Cambridge; 

Formerly Botanist to the Khedivial Agricultural Society of Egypt, 
and to the Egyptian Department of Agriculture. 

Having been requested to prepare an account of my studies of Egyp¬ 
tian Cotton for this Bulletin, I propose using the opportunity in a way which 
may be of use to fellow-investigators, by pointing out in the space at my 
disposal the inter-relation between my various publications on this subject. 
Such a proceeding is admittedly unusual, but the circumstances render it 
advisable, and almost necessary, A list of these publications, with refer¬ 
ence numbers, is given at the end of the present article. 

The circumstances may best be illustrated through a kindly criticism 
made by Mr. Bateson when reviewing The Cotton Plant in Egsrpt He 
objected that I had not persisted further in the various lines of research 
opened up, once a solution was in sight, and he demurred to the use of the 
Cotton Plant as an excuse for a book dealing with such a variety of topics. In 
spite of the validity of these criticis 3 a 3 s, from one point of view, they scarcely 
hold good from another one. The book in question was written at a time 
when it had become imperative to co-ordinate the various researches, as 
they were liable to end at any time through external causes ; on the o-^er 
hand it was not then possible, scientifically, to assert that -^ey would ah 
converge to generalizations which would justify the work expended upon 
them. 
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The great diversity of the inter-related facts which have to be handled 
is a difficulty inherent in the application of scientific treatment to economic 
problems. Perhaps this diversity and difficulty is exceptionally great in the 
case of cotton, owing to the wide gap which separates the consumer from the 
producer. An inevitable drift towards multiplicity of investigations thus 
became apparent at a very early stage in my enquiries; the alternatives 
were, either to abandon scientific objectives, which was most undesirable; 
or else to divest the work of any direct utilitarian purpose, which was ob¬ 
viously impossible. This drift was accelerated by economic and political 
events concurrent with my investigations, by which my attention was per¬ 
force directed to more aspects of the matter. Lastly, it was not until 1912, 
after seven years, that any adequate provision could be made for the appli¬ 
cation of results, and for the conduct of the researches on a sufficient scale ; 
even then they were hampered by their own development, which had to be 
efiected at express speed. Thus, a certain pure strain type being needed 
in February, 1912, over a ton of seed was prepared by November, 1913 ; 
the type was found, isolated, purified; tested for agricultural properties and 
gaihetic composition, and propagated from a single plant, all within two sea¬ 
sons, by carrying on all the operations simultaneously. 

The work as a whole thus consisted of a series of flanking-attacks on the 
problems implicated. As soon as the solution of any one problem was in 
sight, the circumstances and limitations of the work made it usually both 
easier and quicker to follow out the side issue which was tending in the same 
direction from another phylum of research. In the accompanying diagram 
I have indicated the genetic connection between the numerous, and appa¬ 
rently disconnected, publications. 

We will first examine the major conclusions reached, which would seem 
to be somewhat as follow-s, though each one embodies a number of minor 
conclusions, especially in the matter of technique, both scientific and agri¬ 
cultural. 

Farming, — A) The old-established conventional methods of cotton 
cultivation practised by the Egyptian native are the best possible for the 
given circumstances. 

B) By simple methods the crop can be “ sampled” at a number of 
Observation Stations, and Crop Records prepared in the form of Curves of 
Plant Bevelopment, providing an exact and non-subjective Crop Reporting 
gygtem which is also capable of being used for Crop Forecasting on a scien¬ 
tific basis. 

C) The deterioration of the 3?ield of cotton per acre in Egypt from 
1898 to 1912, was almost entirely due to the rise of the water-table, through 
the action and inaction both of individuals and of the State. This effect 
acts in part directly by decreasing the depth of soil available, but mainly 
by bringing the water-table into contact with the roots sooner, when it rises 
as a direct and indirect consequence of the rise of the Nile Flood. 

E) The deterioration of “ quality” within the same period, especially 
of the Afifi variety, has been caused mainly by increasing impurity through 
admixture and natural crossing'. 
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Spinning. — P) Tlae best cotton is obtained from pure strains, other 
things being equal. 

G) The best samples of fine cottons, in the ultimate and absolute test 
of actual spinning, are those which contain the smallest percentage of ab¬ 
normally strong hairs. 

H) The opinions of experts based on handling'' of commercial lint, 
are no guide to the real spinning value and properties of pure strain lint. 

Plant Physiology, — J) The plant is the slave of the Limiting Factor of 
the environment, above or below ground, at any given moment, and in it¬ 
self constitutes a perfect recorder of such factors. 

K) But, in interpreting such plant-records, due regard must be paid 
to the Pre-Letermination of characteristics. An efiect may not be obvious 
until many weeks after it has been determined. 

L) The direct response of growth-processes to the limiting factor is 
often masked in individual buds and organs by pie-determined Depressant 
Factors, possibly of an auto-toxic nature. 

Plant Breeding, — M) No system of seed-supply for cotton can be en¬ 
tirely successful unless it provides against contamination of the stock by 
natural crossing, presumably through seed-renewal. This provision can be 
most cheaply and safely effected by building bee-proof cages of brass wire 
gauze over the initial propagation plots. 

K) Similarl}^ deterioration through natural selection can only be 
avoided by the use of pure strains. 

L) The propagation of renewal-seed has been effected at the rate of 
one metric ton of seed alone from a single seed in three generations. Five 
tons from one seed in the same period is easily practicable. 

Genetics, — M) Mendel’s Law of gametic segregation applies to most 
or all the characteristics of cotton plants, qualitative or quantitative, even 
in iEgypto-Upland crosses, but with many extraneous complications, even 
in simple crosses. 

N) These complications include gametic Re-Duplication in more 
than one ratio, and the deformation of measureable characters by Autoge¬ 
nous Fluctuation. 

Irrigation. — O) Cotton flourishes best on soil which is from two to 
three metres in depth. Drains should keep the water-table to this level. 

F) In no soil should the water-table be allowed to rise, even 20 cm., 
for more than a day, once the roots have reached it. 

Q) The crop actually uses as much as 50 metric tons of water per 
feddan (of 4 ^00 square metres) per day in the late summer, at a time when the 
available water is the main limiting factor of growth. 

R) If the water-table be kept down, the injury resulting from over¬ 
watering in late summer and autumn is merely due to the washing away of 
nutrient soil-salts. A crop on rich soil can stand over-watering. 

S) Skilful deprivation of water hastens the maturity of the crof> by 
a few days, but only at the expense of lint quality and yield. 
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The conclusions embody answers to most of the economic questions 
raised during the author's work in Egypt. They represent a definite stage 
of generalization, and from them it should be possible to work back to par¬ 
ticular details quickly and easily. 

They were reached along two main phyla of research, Physiology and 
Genetics. The investigations in Genetics began with a C3?tological examina¬ 
tion of the flower, which at once led off to the development of the lint, only 
to be arrested by experimental difficulties, and it was not until several years 
later that resumption of the lint-studies was made possible by linking up 
with the physiological work. The Mendelian work proper first produced the 
discovery of natural crossing, which led to appreciation of the reasons for 
varietal deterioration, and so to the organization of a seed-supply system. 
The concomitant isolation-of pure strains gave material for the study of 
fluctuation, thus linking up Genetics with Physiology, and it also formed 
the basis for my seed-supply arrangements, which in their turn threw un¬ 
expected light on the spinning properties of fine cotton. 

The main phylum of Mendelian studies had developed to the stage*^at 
which it showed the great complexity of the inheritance, exceeding that which 
has been observed by some other workers with less elaborate data, when it 
was practically arrested by pressure of work on the organization of the seed- 
supply system. In this, however, it was of immediate value in providing 
me^ods fox the isolation of pure strains from natural hybrids. 

A cross-connection resulted from devising statistical methods for the 
study of hybrid populations, further developed on pure strains, and thence 
(through variety-testing by small amounts of seed grown in Observation 
Rows) these methods linked up with the study of the field crop. The field 
crop thus came to be regarded as an average plant, and therefore amenable 
to purely physiological interpretation. 

The physiological investigations began on the sore-shin" fungus 
which was destroying pedigree seedlings. Elucidation of the biology of this 
minor pest led to study of growth in relation to temperature, and to the con¬ 
ception of auto-toxins, both results finding immediate application in study¬ 
ing the growth of, the plant during the first half of the season, and ultim¬ 
ately in dealing with the effects of water-shortage, sowing-date, and soil- 
temperature. In the course of this study of the field crop, as a form of spe¬ 
cialised ecology, certain enquiries were necessary in order to evaluate the 
environmental conditions, both above ground and below. These were 
accelerated by the invention of the Stomatograph, which demonstrated the 
severe conditions of water-strain under which the plant exists, and led to 
the valuable conception of root-interference. 

’ Meanwhile the Water-table Hypothesis had been adopted, explaining 
yield-deterioration by root-asphyxiation, and while it gave these physiolo¬ 
gical enquiries a direct applicability, it emphasised our ignorance of the crop, 
as well as of the water-table. Subsequent investigations of the latter were 
conducted by fellow-workers, though the writer was able, by a stroke of 
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mere luck, to provide the final proof. The crop-studies became urgent with 
the development of the seed-supply system, if only in the need for establish¬ 
ing constants as to the correct sowing-time and spacing for the propagation 
of seed with the minimum of risk at the maximum rate. Two very detailed 
investigations on these points were conducted by the Method of Plant De¬ 
velopment Curves, to be followed by a similar study of manurial treatments, 
which was never effected, and linked with other workers* studies of the 
water-supply effects, -which had given inexplicable results. Supplemented 
by data from previous years the co-ordination of all these gave a fairly com¬ 
plete summary of the causes which can affect the crop, and of the manner 
of their action, both on the final yield and on the quality of the product. 

Although I have been able since my resignation to publish data and re¬ 
sults with few’er restrictions, there still remains a considerable quantit}^ 
of statistical material to be treated. The accumulation of this material was 
due to the training of ordinary native labourers as " plant observers em¬ 
ploying them to do skilled work within a limited sphere. This, in itself, 
was an experimental result of some significance. Most of the original Men- 
delian data are still unpublished and will probably remain so, being scarcely 
sufficiently conclusive. 

The principal indication afforded by these enquiries, regarding the di¬ 
rection of further research, is rather scientific than economic. They all tend 
to show that our knowledge of the physiology of Growth is capable of very 
rapid extension. The result of such extended knowledge of Growth might 
conceivably be to restore the balance of biology with engineering in modern 
civilization. 
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779 - Reorganisation of the Meteorological Service in Brazil — i. Dmm l stados 

(Jnidos io Bra^ilf YearlyVI, No. 6i. Rio de Janeiro, March 1915. — II. Bulliiti Ofjfinel 
du Bureau des RensetgncmenU du Brestl a Pms, No 33, pp. 12-13. June 15,1915. 

Decree No. 11508, of March 4,1915, for the reorganisation of the Direc¬ 
tion of Meteorology and Astronomy in Brazil,contains th following clauses: 
The scope of the Direction of Meteorology and Astronomy includes: 


1) nevdopment of the knowledge of geneial climatology in Brazil, by publishing quarter¬ 
ly and yearly bulletins as well as maps and diagrams giving summarieb ot the obsen^ations 
made at the National Meteorological Stations 

2) Study of rainfall and droughts and the course of the floods and low-waters due to them; 
carrying out investigaliont for the solution of the question of water-supply for the dry regions. 

3) Organisation of weather forecasts and ‘supplying to seamen and farmers warnings based, 
on observation^ and telegrams, considering the course of depressions, cold-waves, storms, etc. 

4) Fixing of the ditferent type.s of weather in the zones of the coimtry having distinct 
meteorological characteristics. 

5) Drawing up and publishing of the daily weather chart, as well as of thcfoiecast^ for sea¬ 
men and farmers. 

6) Publication of works on its own subject, as well as a Yearbook containing useful data 
and information referring lo astronomy, meteorology, physics, chemistry, geography, sta¬ 
tistics, etc. 

The following institutions will be placed under the Direction of Mete¬ 
orology and Astronomy: 

A National Observatory. — R^ional Observatories (First- class Stations) equal in number 
to the Agricultural Inspectorates. —- A Radiotelegraphic Time Station on the island of Fex- 
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nando de Noronlia. — Magnetic and Geophyacs Stations. — Second-da^s Stations — Third- 
class StaUons. — Plmdomelnc Stations. 

The National Observatory will form the seat of the Direction. This 
observatory undertakes the publication of the meteorological and astro¬ 
nomical observations collected by the Regional Observatories or sub¬ 
ordinate Stations. 

The Regional Observatories undertake the organisation and collect¬ 
ing of the observations made within their respective agricultural districts. 
In particular their work includes: 

1) Taking of all observations required by the International Code for first-class stations. 

j) Collecting together aU the forecast telegrams from the district; from these data, 
with those furnished by the National Observatorj'’, the director of each Regional Obser¬ 
vatory will draw up a weather chart and make his forecast, which will then be telegraphed to 
the Nabonal Observatory 

3) Sending the weather warnings to the persons requiring them 

4} Collecting all the obsen’^ations made and registered by the secondary vStations and fm- 
aishing a monthly report of all the Stations of the district to the National Obsen^atory 

The Second-class and Third-class Stations undertake regular observa¬ 
tion of the ordinary weather elements: barometric pressure, temperature 
and humidity of the air, wind, clouds, etc. Several observations must be 
made during each day. 

The Pluviometric Stations undertake chiefly measurement of rain¬ 
fall. 

In the capitals of States containing no Regional Observatory, special 
Second-class Stations will be set up. The Union will make grants to the 
States which maintain a meteorological service. These grants will consist 
in free provision of the instruments required and 50 per cent of the salaries 
of the staff. 

780 - Effect on Soil Moisture of Changes in the Surface Tension of the Soil Solution 

brought about by the Addition of Soluble Salts. — k^rraker, p, e. (Assistant Pro¬ 
fessor of Soils, Kentucky State University), in Jouinal of Aa^ricultufal Research^ Vol.IV, 

No. 2, pp. 187-192. Washington, D, C., May 1915, 

The writer first compares the specific gravity, electrical resistance, 
surface tension and viscosity of various salt solutions, manure extract 
and soil percolates with pure water. Salts generally increase slightly 
the physical properties of the solution, whilst soil percolates and manure 
extract, especially, lower the surface tension and increase the viscosity. 
He considers Whitney’s observations on the increased surface tensions 
of salt solutions to be exaggerated for solutions equivalent in conceutxatipli 
to the soil solution. 

The effect of the above solutions on the water-retaining power of sandy 
loam and day loam soils was determined by placing the soils aftea? satop-* ^ 
tion with the various solutions in dosed columns resting on an ' 

sandy loam soil. The soils were in direct capillary contact 
soil underneath and the changes in water content of the 
mined at intervals throughout the period March to Jtifi 
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It was found that the effect of single salts on the surface tension of 
the soil solution was too small to cause any measurable changes in the water- 
retaining capacity of the soils. In the case of the manure extract, however, 
there was a marked increase in the moisture movement rather than a de¬ 
crease which would have been expected from the decreased surface tension. 
It is therefore concluded that the effect of the solution on the physical 
texture of the soil is more important than the surface-tension effects. The 
changes produced in the physical texture of the soils were compared by 
determination of the resistance to a crushing force of columns of soil 2 34 
inches in length. A dose correlation was found between the resistance of 
the soil and the change in moisture content of the various columns of soil. 

From these results it is concluded that changes in the surface tension 
of the soil solution arising from the application of fertiliser salts are of no 
importance in affecting the moisture condition of the soil. 

781 - The Origin of the Humin formed by the Acid Hydrolysis of Proteins (i). — oo-r- 
R. A., and Morris, J. B. (College of Agriculture, Unlverjiity of Minnesota), in The 

Journal of the American Vol. XXXVII, N'o, 6, pp. 1630-1636. Easton, 

Pa., June 1915, 

It is well known that when proteins are hydrolysed by boiling with 
acids, a blackening of the solution occurs and that black insoluble part- 
ides of humin separate from solution, Osborne’s statement that zein (the 
protein of maize) yields almost no humin and that tryptophane, 
present led to an investigation of the possible relationship between tryp¬ 
tophane and humin. 

It was found that when zein was hydrolysed alone the solution did not 
become intensely black, but the addition of tryptophane resulted in a rapid 
development of an intense black colour. The hydrolysis of tryptophane 
alone didnot result in the formation of a black colour, whilst the addition 
of a carbohydrate such as dextrose enabled practically 90 per cent of the 
tryptophane nitrogen to be recovered as humin. No humin could be ob¬ 
tained by the hydrolysis of histidine in the presence of carbohydrates. 

It is therefore concluded that humin nitrogen represents a portion of 
the tryptophane nitrogen and that if sufficient carbohydrate be present 
' the humin nitrogen can be regarded as an almost quantitative determina¬ 
tion of the tr3ptophane nitrogen. 

Since boiling carbohydrates with mineral acids results in the formation 
of sm^ amounts of furfural it seems highly probable that the reaction 
involved in humin formation is a condensation of tryptophane with an 
iL^hyde. . 

’ ^ Effeet ot Certain Organie Substarw^s 0! the Soil on Wheat. — tjrson, f. w„ 

! PowBix, A. R. {University ot Nebraska Experiment Station, I,mcoln), Journal 

of fnd^istrial and Engineering Chemistry, Vol. 7, N*o. 5, pp. .•1.20-422. Easton, Pa., 

May ipi's- ' 

Of recent years th^re have been isolated from soils, particularly in 
, thct United States, several organic compounds whose toxic effects on wheat 

(r) See also B. May 1915, No. 459 . , 
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and maize (except in two cases) have been observed for a comparatively 
short period in water cultures The writers have carried out experiments 
in pot cultures with vanillin, salicylic aldehyde, coumarin, quinone and 
dihydroxystearic acid 

From these experiments it appears that the effects of vanillin and sali¬ 
cylic aldehyde on w^heat in soil culture are essentially different from their 
effects in water culture. Thus, whilst under the latter conditions 500 parts 
per million of vanillin and 50 parts per million of salicylic aldehyde 
.prove fatal, in soil cultures 1000 parts and 500 parts per million respect¬ 
ively" are only slightly or not at all toxic. In the case of salicylic aldehyde 
similar result were obtained in the case of maize, but in another soil dif¬ 
ferent results were obtained with w^heat. Quinone below 500 parts per mil¬ 
lion has a beneficial action on w^heat in soil culture, whilst coumarin and 
dihydroxystearic acid have a notably more toxic action than vanillin, but 
the action is always different from that observed in water cultures. 

The writers consider it necessary to conduct more extensive experi¬ 
ments than those here reported. 

783 - The Loss of Nitrogen and Organic Matter in Cultivated Soils in Kansas and their 
Productivity — Sv^nson, C O (Kansas State Agricultural CoUege, Manhattan), in 
The Journal of IvdttsUial and Fn^mci^rtnq Chemistry, Vol. 7, Xo. 6, pp. 529-532 Easton, 
Pa , June IQ15 

The cultivated soils of E[ansas generally show a decreasing produc¬ 
tivity in spite of the use of better seeds and improved tillage. The analysis 
of cultivated and virgin soils from seven counties shows that the carbon 
and nitrogen have disappeared to the greatest extent from the cultivated 
soils, and that the loss amounts to from 1200 to 1800 lbs. of nitrogen and 
from 32 400 to 49 600 lbs. of organic matter per acre in the first 7 inches 
of soil, the different localities showing losses of from 22.6 to 43.5 per cent 
of the nitrogen and from 23.3 to 51.3 per cent of the organic matter. 

Comparing the ratio nitrogen; carbon in vegetable matter and in the 
organic matter of the soil, it is found that 150 tons of native vegetation are 
required to produce the 50 tons per acre of soil organic matter contained 
in most of the native prairie soils of Kansas. 

Thus, the loss of one-third of the organic matter of the soil, with its 
corresponding amount of nitrogen, represents the most important cause 
of the above-mentioned diminution in crop-producing power of these cul¬ 
tivated soils. 

784 - Ammonia-Soluble Inorganic Soil Colloids. — Fraps, g. A^cuUwui 

Expenmeni Stahoftf BuUetin No, 165, 8 pp. Austin, Texas, 1914. 

Tw^enty-six soils representing a series cf types ranging from sands to 
clays were digested with hydrochloric acid for 24 hours and then with 
4 per cent ammonia for an equal length of time. The ammonia 
was filtered repeatedly through the soil and filter paper till a 
clear liquid was obtained. This filtrate, containing the 
colloids, was then analysed for silica, iron and 
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soils into four divisions according to tlicii total soluble inorganic colloid 
content, the following average figures were obtained: 

Percentage sohihle innvifanic colloidal matter in soils. 


Pci'cctiUmc of total iiiorcjanic 
colloids present 

I. o to 0.05 .... 

II. 0.05 to O.I 

III. O.I to 0 2 . 

TV. 0.2 to 0.6 . ... 


Si 0 .j) 

PaOa 

A 1,09 

Total 

colloid 

precipitate 

0.0 T 5 

0.004 

0.002 

0.028 

0.039 

0.009 

. 0.011 

0.072 

0.069 

0.015 

0.041 

0.135 

0 . 1^7 i 

0 . 0.11 

0 

0.200 


As the total colloid precipitate increases, the proportion of alumina in 
the precipitate rises considerably while the proportion of iron remains prac¬ 
tically stationary and the proportion of silica decreases slightly. The 
molecular ratio of the constituents in the different groups is calculated as 
follows: 


Group I .. SiOg sFogOa AJPg 

» II.II SiOg 2 PcgOg 2 AlvgOg 

» 1 X 1 .12 SiOg PegOg 4 AlgOg 

» IV. 10 SiOg Pe.p3 4 AI2O3 


785 Lithium in Soils.— Steinkqbnig, L. a. (Bureau of Soils, U. S. Deparliuent of Aiu*i- 
ciilture, Wasbington), in The Journal of Industrial ana Kn^inecrin'^ Chc^hisfrVy Vol. 7, 
No. 5 j PP- 425-*126 Kaston, X\i., May 1015 

vSince lithium is of widespread occurrence in rocks it is natural to ex¬ 
pect to find it in soils and in the plants growing in such soils. 

Its occurrence has already been recorded in many ])lants and soils, 
but no satisfactoiy quantitative determinations are available. The writer 
has effected these by separation of the lithium with sodium, and then deter¬ 
mining the lithium by means of the spectroscope. Thus, in 19 soils from six 
different regions comprising various types from sands to days, litliiiuu 
was found to occur to an extent of from o.ooi to 0.008 per cent, and from 
0,002 to 0.007 per cent in the subsoil, and often in greater amounts than 
rubidium (Cf. U, S. Department of Agriculture, B%weau of Soils, Bulletin 
112, 19x4), The percentage of lithium does not appear to be associated with 
that of any other element. It is almost the same in the suteoil as in the sur¬ 
face soil, but with a slight tendency to increase in the subsoil. In certain 
loam soils the percentage may reach 0.010 per cent. 

786 - Biochemical Heduetion Processes in the Soil, — van worzooBN kuhe, c. a, h. 

(Pioelstcitiou voor de Java-Suikeririditsttie), iu voor cle Suikenndmtrie in 

landsch-lndie, Year XXIII, Part 13, pp. 501-511. Socral)aia, March 1915. 

The anaerobic activity of micro-organisms gives rise to reduction pro¬ 
cesses in the soil, producing organic compounds which may be injurious 
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to the roots of cultivated plants. If, however, there is gypsum in contact 
with readily oxidisable organic substances, the organism Microspira desul- 
fimcans, Beyerinck, reduces the sulphur of the gyi)sum to sulphuretted hy¬ 
drogen, which nearly always combines immediately with iron, forming 
insoluble sulphide of iron; this imparts a dark colour to many soils, without 
injuring the crops. 

The production of ferrous compounds is very probably a result of 
the activity of micro-organisms. Such ferrous compounds act as reducers; 
thus it has been observed that in parts of plantations where the sugarcane 
shows the poorest development there is the highest percentage both of 
ferrous compunds and of organic reducing substances. 

When the soil analyses show the existence of ferrous compounds, it 
can therefore be concluded that the reduction processes taking place in 
these soils are especially intense. In order to determine the ferrous reac¬ 
tion the use of freshly prepared potassium ferricyanide is recommended. 

787 - Studies on Ammonification in Soils by Pure Cultures. ~~ Eipman, c. b., and xitiR- 

GEss, P. S.,m Univemfy ol Calif of ma Publivat Urns in Avfioult'afal Sciences, Vol I. No, 7, 

pp. 141-172. Berkeley, California, lor/j. 

Various species of aninionia-producing organisms were studied with 
regard to their physiological efficiency, Pure cultures were innoculated 
into a medium consisting of sterilised soil mixed with different organic ferti¬ 
lisers and the intensity of the fermentation was observed. The bacteria in 
question were the following: /i. mesenkricus vulgatm, Ps. puHck, B. mik 
gatus, B. megathemm, B. mycoidea, B, mbtilk, />’, iunmeens, Sarcina 
lutea, B. proteus vulgam B. ideroides, B. rcimosus, Strepiothrix, sp., Ps, 
fluorescens, B. vulgaris, and Alic. Idragcnus. The experimental media 
represented various combinations between three types of soil — sandy, 
clay-loam and clay - - and the different organic manures u.sed, viz. dried 
blood, tankage, cotton seed meal, sheep and goat manure, peptone, fish 
guano and bat guano. 

The results were very irregular, It was found that an organism's power 
of ammonification varied not only with the fertiliser used, but also with 
the nature of the soil in which the reaction took place. Nor could the in- 
tensity of the fermentation be ])redicted with any mcjisure of accuracy. 
It may he said in a general way that the organisms fell into two approxi¬ 
mately equal categories, one of which represented a group of nuire efficient 
ammonifiers than the other. Amongst the members of this category, B, 
Umesoens, B. mycoides and Sarcina Mea stood out as specially active 
under suitable circumstances. 

The experiments are being continued, and will subsequently include 
nitrification tests in addition to the ammonification tests, 

7H8 - Mieieney of Water for Crop Production. — asjiu)ck, j . m m Cmniry CMl&mk, 

Vol. EXXX, No. 19, p. 850. Pbilacldplim, May 8, jqi5. . . , 

^ At the Agricultural Experiment v^tation at Washington ,^dme ; 

gations, planned by C. C. Thom, have recently been carried out witii 
object of throwing new light on the problem, of whether, afeount of 
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2nd 

3rd 


I St 

2nd 

3rd 

2nd 

3rd 


Efficiency of irrigaikm water. 


Zone 


Maize 


Alfalfa 


Potatoes 


Rainfall, 

hidifs 

Inif^ation 
Wiilei, 

acre-iuclies 

'rotfii 
tivaiUiWc 
walei, 
acre “inches 

cr( »p, 

Inishel'A 

per ucte 

Dn.shelvS 

lueh 

, 7 

2 

9 

66 

7-33 

' 7 

1 

4 

II 

74 

6.72 

1 

6 

13 

77 

5.92 

7 

1 

8 

15 

77 

5-13 

[ 7 

10 

17 

74 

4-35 

1 7. 

12 

xg 

67 

3-52 

7 

24 

31 

60 

1 .93 

7 

10 

17 

13 000 

764 

! 7 

12 

19 

14 000 

736 

f 7 


21 

15 500 

738 

7 

22 

29 

15650 : 

S 39 

7 

26 

33 

X 5 150 

459 

7 

0 

7 

87 

12.43 

i ^ 

3 

xo 

165 

16.50 

/ 7 

7 

14 

177 

T2.64 

) 7 

10 

17 

2x7 

12.76 

j 7 

13 

20 

'-233 

1 .1 .65 

\ 7 

lO 

»3 

241 

30.47 

7 

19 

2G 

very marked 
loweriii}'( with yidtl 


imgajtion water generally deemed necessary and used for agricultural pro¬ 
duction can be decreased without decreasing the profits of the farm. 

The studies plainly reveal three zones of efficiency in irrigation. In 
the first a fairly light application of water produced rapid and profitable 
increases in the crops. In the second a heavier application of water produced 
a srnall increase of crop ~ so small that it scarcely paid for the water and 
the extra labour. In the third a still heavier irrigation was followed by 
a rapid decrease of the crop. 

In the above tables the first column indicates the zone, the second 
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the rainfall over the experiment field, the third the amount of irrigation 
water applied to the various lots, the fourth the total amount of water 
available for the crops, the fifth the total crop, and the sixth the amount 
of crop per acre-inch of water. 

It will thus be seen that in the case of maize, irrigation water was used 
with maximum efficiency when six to eight inches was added to the rainfall, 
which in all the cases above cited was seven inches. In the case of alfalfa, 
irrigation water attained its maximum efficiency when fourteen acre-inches 
were added to the rain. In the case of potatoes, ten inches of irrigation 
added to the rain gave the maximum efficiency. 

789 - The Cultivation of Seaweed in Ireland and its use as Manure. — rETHYBinDGE, 

George H., in The Journal of the Department of Ai^riculiure and Technical Instruction 
for Ireland, Vol. XV, No. 3, pp 546 - 549 , 5 plates. Dublin, April jqiS- 

The value of seaweed for agricultural and industrial purposes, as well 
as, to a more limited extent, a food-stuff, has long been appreciated in 
Ireland. 

There are two classes of weeds which are made use of in a large way. 
The first contains those belonging mainly to the genus Lamincma, which 
grow in the deeper waters off rocky portions of the coast. During slorni} 
weather these plants are washed ashore; they are then collected, stacked 
to dry and burned to produce kelp The second class consists of those 
species, mainly of the genus Fucus and its allies, whose habitat is between 
tide-marks. A portion of these is also washed ashore in stotm> weather, 
but the greater part is cut directly. Such weed is used almost exclusively 
for manurial purposes. 

The seaweeds useful as manure all grow attached to rocks or stones 
and are consequently absent from sandy and estuarine areas. By the 
cultivation of seaweed ", therefore, is meant the provision of suitable 
anchorages, generally large stones, between tide-marks, in localities where 
rocks and stones are naturally absent. There are several places roiuid the 
coast of Ireland where seaweed is cultivated in this way and therc^ are pro¬ 
bably a number of localities to which tliis cultivation might be extended 
with advantage. 

At Achill Sound in Co. Mayo large stones are collected from the shore, 
taken out in boats at high tide, thrown overboard and subsc(|uently, at 
low-water, arranged in more or less regular lines forming rectangular beds 
or fields on the muddy or sandy bottom. The crop of weed is cut once in 
two years. In course of time the stones tend to sink; when this happens 
they are raised by spades and crowbars without being turned over. The 
most abundant species is Fucus vestculosus (" bladder- wrack ") and next 
comes Ascophyllum nodosum, which grows well in somewhat clee])er water. 
The seaweed gathered is used chiefly as a manure for potatoes, being spread 
in its fresh condition on the ridges and allowed to lie for a few days before 
being turned in. 

At Mill Bay, Co. Down, there occurs on Fuern oesiouhsm, the spedes 
most valued l)y farmers, and to a still greater extent on Ascophyllum m* 
dosnm, an epiphytic red seaweed Polysiphonia jasUgiata, This is regarded 
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by the farmers as an undesirable “ weed and after each cut the stones 
are turned over in order to prevent its growth. 

The seaweed produced is nearly always used by the farmer owning 
the bed, being but rarel}' sold. In 1913 the average price " on foot 
per ton was about fifteen to sixteen shillings. In the same 5^ear a bed measur¬ 
ing thirt3^-eight squares perches (Irish) (i) w^as sold for over £ 40. 

In addition to the seaweeds used as manure and for the production of 
*'kelp”, others, such as '‘Carragheen moss” {Chondrus cnspassind Cigar^ 
tina mamillosa), " sloke ” and “ dillisk ” {Porphyra vulgaris and P, laoi- 
niata), find employment in textile industries and for food purposes. These 
species, however, are at present merely collected and not " cultivated 

The " sea-lettuce ” (Ulva latissima), which is abundant along several 
portions of the coast, gives rise on decay to volatile products having a very 
objectionable odour. The suggestion has been made of replacing this weed 
by bladder-wrack and similar species by the deposition of large stones : 
w’^here this is impossible the Ulva itself might be " cultivated ”, possibly on 
twigs or brushwood, or at any rate its growth conirollcd in such a manner 
that the weed could be gathered when full grown and before decay set in. 
Fresh Ulva is very rich in nitrogen; it should therefore be possible to con¬ 
vert it by some chemical method into a form capable of serving as the basis 
of a valuable chemical manure. 

790 - Bat Guano in the Caves of Metapan, San Salvador.-C houssy, in Revista 
a^Hcola SalvadoreHu, Year III, No. 3, pp. 77-78. Sat? Salvador, March 191 ■>. 

The writer records the occurrence of large deposits of bat guano in 
the caves in the neighbourhood of Metapan, especially in that called " Cueva 
del Aguilucho'', which contains some hundreds of tons. This guano is 
pure, of relatively recent origin, practically undecomposed, and of good 
quality. 

791 - Deposits of Guano and Phosphates in Colombia. — Fertilisers ami Feedins, stuffs 
Press, Vol 7, No. 37, p. 273, London, July 3, 1915. 

The Ministry of Public Works of the Republic of Colombia has grant¬ 
ed the necessary concession for working deposits of guano and mineral 
phosphate existing in the Department of Magdalena (Northern Colombia). 
The concession is burdened by a due of 15 per cent on the raw product, 
payable in money or in kind; it lasts for 30 years, with a delay of one year 
to begin working the deposits. 

792 - The Fertiliser Value of Filter-Press Cake from Sugar Factories. — cross, w. 

E. (Chemist, Tucuman Agricultural Experiment Station;, in The International Sugar 

Journal^ Vot XVII, No. 198, pp. 267-271. London, June 1915. 

The composition of the filter-press cake from sugar factories varies 
according to the method of clarification. The amount of phosphoric acid 
varies from 3 to 7 per cent and the nitrogen from 1.8 to 2.7 per cent. 
Its mannrial value in America is therefore from $ 7.31 to $ 10.0 per 
ton. Most of the phosphoric acid is citric-soluble so that the real ma- 

{Ed,). 


(i) About tlirec-cighths of an acre. 
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nurial value is higher than the above figures. A factory grinding 2000 
tons of cane per day will produce about 16 tons cf air-dry filter-press 
cake worth about $ 160. 

This cake is therefore of considerable value and by returning it to the 
plantation, the crop of sugar is obtained without appreciable loss of fertility 
from the soil. 

Manurial experiments in Hawaii and Java have shown the value of 
this cake as a manure and similar experiments are being planned at Tuctiman. 

793 - Sewage Sludge as Manure. — The journal of the Board of AgrmUturc, Vol, XXII, 

No. 3, pp. 235-238 Rondon, June 1915- 

The situation of the use of sewage sludge as manure in England is 
reviewed [Cf. Royal Commission on Sewage Disposal. Fifth Report 
(Cd. 4278); Appendix VIII iv Fifth Report (Cd. 4286); Appendix to 
Ninth Report (Cd. 7820)]. 

Small amounts of human excreta are of course applied to the land as 
such, with or without some preliminary treatment, but the fact that a wa¬ 
ter-borne system of sanitation is almost everywhere prevalent in Great 
Britain necessitates the use in some way of sewage as manure if the 
valuable manurial ingredients of human excreta are not to be allowed to 
go to waste. Sewage has found application on sewage farms for crops 
such as cabbages, turnips, mangolds and grass. Its employment in this 
way, however, has been limited, since large volumes of liquid have to be 
dealt with, of which even the best adapted soils can absorb only relatively 
small quantities, so that considerable areas of land are necessary; and 
sewage farming in general does not seem to have been a great commercial 
success. 

A further method of utilising the manurial ingredients of sewage, to 
which much attention has been given, is the application of sewage '' sludge ** 
to the land. At the sewage works where the sewage is treated for purifica¬ 
tion the coarser solids are first removed ; after this the finely divided matter 
in suspension is removed either by sedimentation, by precipitation with 
chemicals, or by septic treatment. The “sludge"' is the sediment so 
obtained and in view of its content of nitrogen, phosphate and a small 
amount of potash, attempts have been made to utilise this product 
as manure. 

It has been found that the most convenient way of disposing of this 
sludge is to press it into a “ cake " after mixing it with lime. In some ca¬ 
ses a charge of about 6 d. per ton is made for it, but in others the sludge is 
given away to neighbouring farmers or a small fee may even be paid for its 
removal. 

Speaking generally, properly pressed sludge when in the form of a solid 
cake does not give rise to serious nuisance from smell, and if exposed to the 
air in dry weather it soon becomes entirely inoffensive. It has, however, 
a slight smell of fresh sewage, and if kept moist, e. g*, if it is exposed to the 
air during wet weather, it soon becomes putrid and gives rise to offensive 
odours. For this reason it should, if possible, be stored under cover until it 
, can be distributed on the land, or covered in. 
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The composition of the pressed cake varies according to its origin ; in 
addition to its manurial constituents it naturally contains a good deal of 
lime. The actual market value, however, is insignificant owing to the rela¬ 
tively high cost of carriage upon a mixture containing of necessity a large 
proportion of water, grit and carbonaceous matter. 

Experiments with regard to the use of various sewage sludges in agri¬ 
culture were first carried out for the Royal Commission on Sewage Disposal 
about ten years ago. 

Professor SoMBRvmi^:e's trials with turnips, mangolds and swedes at five 
centres did not reveal any consistent manurial effect from the sludge; and 
the conclusion was drawn that the nitrogen and phosphoric acid of sludge 
are in a much less available form than the same substances in sulphate of 
ammonia, superphosphate and fish meal.. 

In experiments carried out by Mr, Midd^KTOn on grass at eight centres 
the application of the sludge seems to have been useful for the hay crop in 
the north, where the wet summer experienced favoured slow-acting manure, 
but the sludge produced no results in the south of England. The conclusions 
were drawn that, for root crops and grass, the action of the nitrogenous and 
phosphatic constituents of sludge is very slow as compared with the effect 
produced by nitrogen and phosphates supphed in ordinary artificial manures; 
that sewage sludge would not appear to be well adapted for such crops as 
mangolds, potatoes and swedes, which have a short period of growth and re¬ 
quire quick-acting manures, and if employed it should be applied in tons 
rather than in hundredweights per acre; that proper quantities of sludge 
would be likely to form a good dressing for the slow-growing plants of many 
permanent pastures and meadows, and that sludge is unlikely to give satis¬ 
faction on the very poor clay-soil pastures which are so much benefited by 
basic slag. 

Dr. VoEiyCKER found in pot trials with wheat that those sludges did best 
which contained most moisture and most lime, but that high amounts of 
organic matter and of total nitrogen did not produce a correspondingly 
good result, while all the sludges tried were somewhat inferior to artificial 
manures supplying equal amotmts of approximately like ingredients. An 
increase of lo to 12 per cent in grain and in straw over the unmanured pjro- 
duce was, on the average, obtained, as against one of 16 to 17 per cent wifh^ 
artificial manuring. On the basis of the extra produce obtained, the best 
of the sludges was valued at 105. a ton delivered on the land. 

The experiment for the Royal Commission on Sewage Disposal did not 
end with the above trials, owing to the subsequent discovery of an efficient 
process for " de-greasing ” the sludge. It must be explained that natural 
sludge contains a large amount of grease and soapy matter (equal to from lO' 
to 15 per cent of the dry matter). Grease is of no value as manure and, in 
fact, is supposed to exercise a retarding influence by preventing the ready 
decomposition of the organic and nitrogenous matters with which it may be 
mixed. 

The effect of these ''de-greased ” sludges was compared with that of 
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natural sludges on wheat at Woburn and oax hay and oats at Rothanisted 

in 1913-14* 

At Woburn the natural sludge was found to eontain more inoistuie, 
more nitrogen and more soluble nitrogen than the de-greased, an ajxplica- 
tion of I ton per acre supplying 45 lbs. of nitrogen in the case (3f natnreil 
sludge and 40 lbs. in the case of de-greased sludge. The following table 
shows the yields of grain and straw from various dressings : 


Trealmeiit 


Untreated. 

Natural sludge: 

I ton per acre •. 

•> 2 tons per acre. 

I ton per acre f ton lime. 

De-greased sludge: 

I ton per acre . 

3 tons per acre. 

I ton per acre -f ton lime 

lyime only ; ton per acre. , . 


Weight of w»icat ciop (unticated 

= >= TOO). 


Grain 

straw. 

too 

TOO 

122 

102 

120 

1 T 2 

132 

130 

101 

107 

ilS 

102 

122 

111 

X.3 

102 


Thus the average increase in grain over the untreated prodticc‘ was 25 
per cent with the natural sludge and 14 per cent with the de-gH'ased. The 
best results were obtained with lime, but that this was not due to lime alone 
is shown by the yields where lime was ajxplicd without sliulge. 

At Rothamsted also, the nitrogen content of the uatuuil vsluclgc‘ 

^ per cent) was found to ho above that of the ck-greased sludge (r.55 per 
cent), while the content of phosiihoric add Wfus 0.85 and i.jj per cent 
respectively. 

In the grass experiments the manures wore axiplied at the uni form rale 
of 20 lbs. of nitrogen per acre (equivalent to about half a ton of sludge) 
with the following results : 


Treatment 


Yield oi hay 
per acre 

cwt 


Untreated. 17,6^ 

Natural sludge. 18,64 

Be-greased sludge . 18,29 

Calcium cyauamide. 

Nitrate of soda. a 5*93 
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The effect of the sltidges was negligible. It should be mentioned that 
the season was a distinctly dry one. 

Experiments with oats were carried out on the same plan, but from nei¬ 
ther of the sludges was so good a return obtained as where no treatment was 
given, the sludges being applied so as to supply 16.67 ^^>3. of nitrogen x^er acre. 

The results of the Rothamsted experiments are taken to indicate the 
lack of evidence to the effect that the removal of the fat from the sludge in¬ 
creases tbe ease of decomposition in the soil (i). 

The point towards which laboratory and other experiments should in 
future be directed seems to be the discovery of some method of rendering 
the nitrogenous matter of the sewage sludge more readily available as plant 
food than at present. 

794 - The Treatment of Sewage for obtaining Sulphate of Ammonia. — KALoucnssiai, 

A. A., in Moskovskti Selshokhosia tstvennh Instifut, Kafedra Chabtnas^o St’mJed'ivhia, 
is fesultatov veghetatsiomkh optfov t lahoratornikh robot, pod rcdaktsm professora D. N. Pna- 
nishnikova (Results of the Work ot the Agricultural lyaboralory of the Agricultural Insti¬ 
tute of Moscow, under the direction of Prof D N Pkianishniko v), Year 18, Vol. IX, 
PP- 253-345. Moscow, 1914. 

The cultivation of sewage can furnish enormous quantities of sulphate 
of ammonia. In Russia-in-Etirope alone the human excrement contains 
something like 400 000 tons of nitrogen, which could yield i 700 000 tons 
of sulphate of ammonia, worth some 25 millions sterling. Considering the 
great importance of the question, the Ministry of Agriculture entrusted the 
writer with making researches on the subject. 

The experiments were carried out in the laboratory of the Agricul¬ 
tural Institute of Moscow, their aim being to throw light upon the following 
fundamental factors of the problem: 

1. The quantity of ammonia, or which amounts to the same thing, 
of sulphate of ammonia, that can be obtained by treating with lime a cer¬ 
tain quantity of sewage with a nitrogen content similar to that of the city 
of Moscow sewage and, consequently, of typical faeces. 

2. The quantity of lime necessary for sei^arating the ammonia from 
sewage of known com|)osition. 

3. The rate of separation of ammonia from sewage. 

It was also desired to obtain, as far as possible, data of an economic 
character by means of experiments carried out in the laboratory. The chief 
results of these experiments may be summarised as follows: 

The average nitrogen content of the sewage was determined as 2.714 
gms, per litre; it varies between 2.438 and 2.958 gms.; of this amount 71 
percent isammoniacal nitrogen, the rest being in organic combination. The 
percentage distribution of nitrogen present in sewage is as follows: 



Volatile 

Fixed 



ammoniacal 

ammoniacal 

Organic 


nitrogen 

nitrogen 

nitrogen 

niqttid portion. 

. 43-70 

17.72 

6.54 

Solid portion. 

. 5.25 

4.81 

21.98 


4S.95 

22.53 

28.52 


(i) See also B, June 1915, No, 585. {Bd,), 
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This proportion must be considered as schematic, because chemical 
and physiological changes are contimially taking place in the sewage, de¬ 
termining'not only changes in the proportions of the different forms of ni¬ 
trogen, but also changes in the total quantity of this substance according 
to the conditions of storage. The writer’s experiments in this direction 
have clearly shown that w^hile the loss of nitrogen is negligible in the case 
of faecal matter that has been kept for three months unexposed to the air, 
it is on the other hand very large when the excrement has been in contact 
with the air for the same length of time. This is shown in Table I. 


T.'iBtE I. — Amount of nityogen in Liquid sewage exposed to air, 

per litre. 




Total 

Ammoniacal 

Oreaiiic 


Date of analysis 

nitrojien 

nitrogen 

mtuij^ai 

Jtily 

.. 

. . 2.438 

1,641 

0.797 

9 

15. 

. . 2.297 

1.655 

0,042 


30 . 

. . — 

1.16^ 

— 

August 

22. 

. . 1.329 

0.7x4 

0.615 

October 

14. 

. . 0.786 

0.2 T 4 

0.572 


It will be seen that after four days the loss of nitrogen was already 
5.78 per cent of that present on July ii; a month and a half later, this loss 
was 45.49 per cent; and during the whole period of the experiment (95 
days) it reached 67.76 per cent. The greatest loss was in the case of the 
ammoniacal nitrogen and amounted to 86.96 per cent in the entire course of 
the experiment, while the losses of organic nitrogen for the same period of 
time were only 28.23 cent. 

In order to solve the second part of the problem, viz. to ascertain 
the amount of ammoniacal nitrogen obtainable from the excrement on 
treating it with lime, the writer adoptea two methods. The first consisted 
in separating all the nitrogen that could be obtained in the form of ammo- 
niacal nitrogen by treating the whole mass with lime; in the second method, 
the volatile ammonia compounds present were first driven off by boiling 
and the remainder was treated with lime. It was found by these experi¬ 
ments that the maximum quantity of nitrogen obiaitiable from the sewa.ge 
in the form of ammoiria is 2.099 gms. per litre of liquid, which corresponds 
to nearly 10 lbs. of sulphate of ammonia per 100 gallons, while the nitrogen 
thus obtained represents about 77 per cent of the total amount contained 
in the liquid. Of this nitrogen, 58.40 per cent is derived from the volatile 
ammonia, 36.29 per cent from the fixed ammonia salts, and the remaining 
5.31 per cent from the organic compounds. 

With regard to the extraction of ammonia from sewjige, the writer has 
been able to determine that the first method gives a smalller amount than 
the second. In order to extract the maximum of amnmuia by the first 
method, .from 10 to 12.5 gms. of lime are required per litre, in the second, 
5 gms. are sufficient, ^ 

Finally, with regard to the third part of the problem, the rate of 
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seiDaratioii of tlie ammonia, the writer has been able to draw the following 
conclusions : 

The method of heating the faecal matter (whether boiling or treating 
with steam) has no perceptible difference upon the amount of ammonia 
obtained, but under the condition of the experiment, the separation of am¬ 
monia by boiling was 3 or 4 times as rapid as in the case of steam treatment. 
This is shown by Table TI. 


Table II. — Ammonia obtained fyom sewage. 



Boiling 

Steaming 

0 bj€ct of experiment 

Length 

of 

boihng 

Amount 

of 

nitrogen separated, 
percentage 
of total obtained 

Length 

of 

treatment ; 

Amount 

of 

nitrogen separated, 
percentage 
of total obtamed 


minutes 


minutes 


Rapid separation of ammonia 
under all its forms. 

15 

98.97 

60 

98.52 

Separation of volatile ammonia . 

20 

86.26 

60 

87.39 

Separation of non-volatile am¬ 
monia . 

15 

95.96 

60 

96.00 

! 


The general character of the process is the same in the two cases, 
namely the separation takes place most rapidly at the beginning of the distil¬ 
lation and gradually ceases towards the end. The decrease was more ra¬ 
pid when the separation of the ammonia was summary, and slow^er when 
only the volatile ammonia was driven off. The modifications in the rate of 
separation of nitrogen from the fixed ammonia salts and the organic com¬ 
pounds resemble (although somewhat slower) those observed in the separa¬ 
tion of ammonia. 

Treatment with lime and subsequent prolonged boiling gave only about 
83 per cent of the amount of nitrogen separated by simple boiling. 

Passing to the economic side of the question, the writer says that the 
manufacture of sulphate of ammonia from sewage containing the percentage 
of nitrogen found in the substance analysed is satisfactory as regards the 
net cost and that the product can find a sure sale in Russia. 

795 ” The Phosphatic Deposits of Perlis (Malay States).—w., inUe inMsche Mermur, 
Year XXXVIII, No. 8, pp. 133-135, 9 figs. Amsterdam, February 26 , 1915. 

Perils is the most northerly of the four States that the treaty of 1909 
separated from Siam and placed under British protection. The phos¬ 
phatic deposits found there occur in large open caves on the sides of seven 
very steep hills rising from the great plain. They consist of dry. sandy 
material of a light grey colour with occasional black or yellow veins; 
the origin of the phosphate is probably not animal, but purely mineral. 
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The phosphoric acid is chiefly in the form of dibasic or Iribasic cjikitim phos¬ 
phate, but some analyses have also shown traces of iiilrogen, usually not 
exceeding i per cent, probably derived from the excrement of birds which 
formerly frequented the caves in enomrous numbers. Analyses show that: 
i) the nitrogen does not notably increase the market value of the Perlis 
phosphate; 2) a large part of the phosphate is in the form of bicalcic phos¬ 
phate, for its phosphoric acid is soluble in weok acids, thus resembling 
that of basic slag ; 3) the phosphoric acid of the Perlis phosphate acts 
more rapidly than that of bone-meal (i). 

An experiment made by J. G. Spring [AgyicuUural Bulletin of the Fed¬ 
erated Malay States), comparing the effect of Perlis phosphate and bone- 
meal upon a plantation of young rubber trees, gave the following results: 

Inctease 

iu circumference Cost 

Perlis pho&phate. 1.c)3 in. $ 8.50 

Bone-meal. 5-15 in. $ 

Two experiments made in a rice-field by the Agricultural Adviser of 
Atieh (Sumatra) gave the results set forth in Table I. 


Table I. — Results of manuring ncc with Perlis phosphate. 


Plots of 530 sq. yds. 


Plots of 380 sq. 3'^ds. 


i 

( 


Yield, in lbs. 


Manmiiii; per acre 

I, Perlis phosphate 14.3 lbs. ^670 

3. None. 2250 

5. Perlis phosphate 14.3 lbs. 2513 

4. None. 1770 

1. Perlis phosphJitc 10 lbs. 1402 

2. Perlis phosphate 20 lbs. 

3. None. 


It should be noted that the phosphoric acid content varies much ; 
on mixing the product an average of 18 per cent is obtained. 

An analysis made at the Imperial Institute gave the results recorded 
in Table II. 


Table 11 , — Analysis of Perlis phosphate 
made at the Imperial lnstituk\ 

Per cent Jt»or cent 


Ferric o.xide. 

• * . • 2,72 

Sulphuric acid. 

3.00 

Alumina. 

.... 4.67 

Carbonic acid. 

4-63 

Lime. 

• • . . 27-33 

Moisture (at ioo»C.). 

s.ei 

Magnesia. 

.... 1.34 

^ ammoniacal. 0.03 \ 


Potash. 

.... 0.43 

Nitrogen s nitric. . . . 0.21 > 

0.32 

Soda.. 

.... 0.33 

\ organic . . . 0.08 ) 


Chlorine. 

.... 0.14 

Phosphoric acid. 

21.13 


(i) The product called sometimes phosphate, sometimes guano, is very probably a guauo- 
phosphate ” (cf. P'r-sciiAEK, C. Cor alio gene Phosphai-lmeln AuntrahOzeankm und ihre Pfodwte, 
Lhbeck, 1013). (Bd.) 
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The amount of phosphoric acid equals 46.12 per cent of tricalcic phos¬ 
phate. The determinations of assimilable phosphoric acid gave: 

Per cent 


Soluble in water. o 002 

Soluble in 2 per cent citric acid. 10.70 

Soluble in neutral ammonium citrate. ... 3.55 


A preliminary communication to the 9th Sugar Congress of 1911 at 
Soerabaia gave the following solub'lity percentages for the phosphoric acid 
contained in two samples of Perlis phosphate (see Table III), 

Tabee III. — Solubility in various solvents oi the phosphont acid 
in Perlis phosphate. 

Pot cetit 


Solvent soluble 

Wagner citrate. traces 

Petermann citrate. 1.35 

2 citric acid (5 gms. of material in 250 cc. of solvent) . . . 10.58 

A » » (i gm. » ** » ). u.io 

25 % hydrochloric acid (5 gms. of material in 100 cc. of solvent) i4-73 

Nitric acid + hydrochloric acid (boiled for hour). i543 

Nitric acid -f sulphuric acid. zb.28 


Another sample gave 15,80 per cent of phosphoric acid soluble in 2 per 
cent citric acid (i gm, in 250 cc. of solvent); none of the samples 
showed any water-soluble phosphoric acid. 

It is not improbable that the efiect of Perlis phosphate might be im¬ 
proved by using it together with sulphate of ammonia, as is done in the 
case of basic slag. 

Since the construction of the narrow-gauge railway, the cost of trans¬ 
port of the phosphate to Penang has been $ 4 (9s ^d) a ton; this will decrease 
when the railway with normal gauge is completed, which will be about 
1917. The amount of phosphate to be disposed of may be estimated at 
one million tons ; the concession has been granted to the “ Straits Guano 
Company The importation to Perlis of sulphuric acid for iiiauufacturiug 
superphosphate on the spot would be too expensive, and it would be better 
to build a sulphuric acid factory there. Exportation of the super¬ 
phosphate to Japan would then be possible, but the freights are too high 
for it to be sent to Europe. 

796 The Inter-Relationships between the Constituents of Basic Slag. — Collins, 
S. H., and Hall, A. A., in Journal of the Society of Chemical Industry^ Vol. XXXIV, 
No. 10, pp. 526-530, 3 graphs. London, May 31, 1913. 

Of recent years little attention has been paid to the constituents of 
basic slag other than the lime and phosphoric acid. Considering the in¬ 
fluence of magnesia and manganese on vegetation, it seemed desirable to 
make a through investigation of the other constituents. 
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In these investigations phosphates were deterinined by weighing the 
blue compound from the ammonium molybdate method; calcium was deter¬ 
mined from the oxalate precipitate and magnesium as magnesium ammo¬ 
nium phosphate. The manganese was precipitated with barium carbonate 
and titrated against permanganate; iron was deterinined by titration with 
titanous chloride using thiocyanate as indicator, and vanadium by oxidis¬ 
ing with permanganate in sulphuric acid solution and titrating with fer¬ 
rous sulphate using potassium ferrocyanide as external indicator. The 
citric-soluble constituents were determined by Wagner's method, the fine¬ 
ness by passing through a standard sieve containing 10 000 meshes per 
square inch. The available lime is the lime soluble in citric acid which 
exceeds the amount of lime necessary to combine with the phosphoric acid 
soluble in citric acid to form CagPgOg. 

From these analytical results the correlations between the citric solu¬ 
bility and the various constituents were determined. 


Constituent 


Coellkiciit 
of cot relation 


Probat )lc bbror 


Phosphates 
Silica . 
lyime. 
Magnesia . 
Manganese 
Iron . . . 
Fineness . 


H- 0.26 
0.35 
H- 0.54 
— 0.31 
4" 0.17 
+ 0.17 
+ 0.36 


0.09 

0.10 

0.07 

0.12 

0.14 

0.14 

o.oS 


Thus there is a high coiiclatiou between the ciliic sohibilily and the 
lime content. (According to Robkrtson this us not the casc^ in o1hcr coin- 
pounds). The correlation between citiic solubility and fiueness is 1c> be ex¬ 
pected, but it is remarkable that this con elation us less than the ]>receding. 
The evil indueiice of silica is strikingly shown by the Cguic -o.JS (a nega¬ 
tive correlation). Magnesia also appears to diminish the soliihility of the 
slag. Manganese iron and vanadium may be dismissed as having no in¬ 
fluence on the solubility. The correlation between phosphate content and 
solubility can be explained by the probability of better grinding of the 
higher grade slags and also increased phosphate means less of the other 
constituents which hinder the action of citric acid. 

Corvolation between the hay crop and the conshtuents ojthe basic slag, 
The correlations between the anal^kical results and the crop records of the 
Cockle Park Experiment Station during 1904 to 19x3 were then calculated* 
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Constituent of slag 

Coefiident 
of correlation 

Piobable Rrror 

Fh sphatcs. . 

-f 

0.13 

0.09 

Silica. 

— 

0.05 

0.09 

Uime. 

— 

0.06 

0.09 

Magnesia. ... . 


0.15 

o.io 

Manganese. 


0.00 

O.IO 

Iron. 

-f 

0.02 

O.IO 

Citric-soluble phosphates. 

H- 

O.II 

0.09 

» » lime. 

+ 

0.15 

0.09 

Available lime. 

— 

0.19 

0.09 

Citric solubility . . .. .... 

4 - 

0.03 

0.09 

Citric-insoluble phosphates. 

1 -H 

O.IO 

0.09 

Fineness... 

4 - 

0.06 

0.09 

Ratio: CaO * *. 

— 

0.20 

0.08 

MgO: PgOg. 

— 

0.26 

O.IO 

MnO: P^Og. 

— 

0.20 

O.IO 

. 


0.25 

O.IO 

Si02 i Pg^S.. 


0.21 

0.09 

CaO: PaOg. 


0.06 

O.IO 


These correlations are much less striking than the preceding. Con¬ 
sidering general tendencies, percentages of phosphates, total, soluble or inso¬ 
luble, all show positive correlations, whilst the ratios of the various bases 
to phosphoric acid all show negative correlations with the yield of hay. 
The evidence is therefore in favour of a high percentage of phosphates in 
slag. Grouping the results of the constituents soluble in citric acid, there is 
throughout a positive correlation, showing' that citric solubility methods 
of analysis have a general value. 

Plotting the results of the analyses of the ii different slags used in the 
field trials with the 3delds, an optimum is obtained in most cases and this 
is not far removed from the mean composition of the slags. This regular 
occurrence of an optimum point for the various constituents suggests that 
a certain balance is needed in the various constituents of the slag. Probably 
a slag of medium composition is better than one of abnormal propoitions. 
Further data are required for the more complete elucidation of this 
question, 

797 ““ Red Soils and Fhosphatic Manuring in the State of Sao Paulo, Brazil. — Amf., j. 

(Professor of agr. chemistry in the de Queiroz» College), in Boletim de AgvicuUxwa^ 
Series XV, No. 6-7, pp. 535 - 555 - Sao Paulo, 1914. 

The writer deals with the problem of manuring red soils, and in par¬ 
ticular those of the State of Sao PauJo, Brazil, derived from the decompo- 
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sition of diabasic rocks. He gives an important series of analyses of red 
soils (cf. D’Utra, G., in Boldimde Agricultum, October 1910). These show 
that out of 48 samples, four contained only traces of phosphoric acid; 
12 up to 0.5 per thousand ; 15 from 0.5 up to i.o per thousand ; 10 from 
i.o up to 1.5 per thousand; six others up to 3.6, and one even 5.2 per thousand. 
Humus is relatively low, from a minimum of 0.24 per cent up to 2.56 per 
cent exceptionally, but generally about i per cent. The lime content 
varies from o.oi to 0.65 per cent. From these data and from other analyses 
made by the writer, it appears that 60 per cent of the soils examined were 
in urgent need of phosphatic manuring and that a similar dressing would 
be advantageous to a further 20 per cent. ^ This may be explained by the 
fact that the diabases from which the red soils are derived are in them¬ 
selves poor in phosphoric acid. 

Experiments were also made in order to determine the absorptive ca¬ 
pacity of red soils for phosphoric acid, solutions of monocalcium phos¬ 
phate being placed in contact with the soil samples.'; The results are 
shown in the accompan3dng table. 


Absorption of phosphoric acid by red soils. 


lyeugth of 

contact 

250 cc. of solution 
containing o 248 050 gm. Pa Ob 

250 cc. of solution 
containing 0.168 498 gm. Pj O# 

Amount 
remaining 
after contact 

Amount absorbed 

Amount 
remaining 
after contact 

Amount absorbed 


gm. 

gm. 

gm. 

gm. 

5 hoiits. . , 

0.216 505 

0*031 545 

0.II9 680 

0.049 268 

6 » ... 

0.207 032 

0.040 918 

O.I17 990 

0.050 958 

12 » ... 

0.184 840 

0.053 «io 

O.tOO 890 

0,068 058 

I day . . . 

0.173 558 

0.074 492 

0.093 195 

0.075 753 

2 days . . . 

0.152 182 

0.095 

0,087 381 

o.oSi 567 

3 » . . . 

0.II7 298 

0.130 752 

0.084 484 

0.084 4^4 

4 » , . . 

0.105 197 

0.142 853 

0.072 730 

0.097 218 

5 » . . . 

0.095 370 

0.152 680 

0.060 683 

0*108 265 

la » . , , 

0.067 537 

0.180513 

0.042 579 

0.126 369 

20 » . . . 

0.033 443 

0.214 608 

0.023 9-^0 

0,145 008 


As may be seen, the phosphoric acid is almost entirely absorbed after 
20 days of contact; but this absorption is accompanied by insoIubiKsatidn 
and consequent retrogression. The most important factors in this fixing' 
of phosphoric acid are lime and humus ; in fact, when a more calcareqjds 
red soil was taken, 0.225 720 g™- was absorbed at the end of so ^aysin- ,' 
stead of 0.214 608 gm. Humus contributes in its turn to regalatSf,the 
sorption, but, thanks to the.formation of alkaline hunm-phoaptofi^ tsseW' 
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to plants, it serves still more to retard and prevent the retrogression. Con¬ 
sequently the best way of decreasing the effects of retrogression in red soils 
is to turn in organic plant manures, and especially dung, as often and as 
regularly as possible. 

The phosphatic fertilisers used at Sao Paulo are : superphosphate, 
basic slag, bones in various forms, and, in smaller quantities, mineral phos¬ 
phates. When, as is most commonly the case, superphosphate is employed, 
the writer recommends that dung should always be used according to the 
following rules: i) the dung should be well decomposed, for then it contains 
a considerable proportion of humates ; 2) it should be well mixed with the 
superphosphate shortly before application, according to the phosphate 
content of the soil and the requirements of the crop at from i to 2 cw't. of 
superphosphate per ton of well decomposed dung. The production of the 
latter substance on a large scale is therefore necessary, because without 
this regulating fertiliser, red soils are apt to lose their good qualities, espe¬ 
cially as regards coffee-growing. 

798 -- Contribution to the Questionof the Action of Sulphur on Crops. — Pfeiffer, Th., 

and SiMMERMACHER, W, in FiiMing's LandwirfschafUiche Zeikmg, Year 64, Part 9-10, 

pp. 343-255. Stuttgart, May i and 15,1915. 

In 1913 field experiments on sulphur as a manure for oats had given 
negative results both for total yield and for utilisation of nitrogen. As 
the soil was very rich in organic nitrogen, and as sulphur is believed by some 
authorities to act specially in making available such nitrogen, it was decid¬ 
ed to continue the experiment in 1914 to test any action of the sulphur 
in the second year. Eckendorf mangels were sown on twelve plots of 
io®/4sq. yds. each, separated by unsown strips 3 ft. wide; six of the plots 
had received sulphur and six none. Sowing took place on April 21; at 
singling 12 roots were left in each of the 7 rows per plot; the mangels were 
pulled on Sept. 24. The individual plots showed considerable variations : 
the average results, with those of the 1913 crop of oats for comparison, are 
given in the accompanying Table. 


Comparison of crops with and withoiit sulphur. 




Without sulphur 

With sulphur 

Mangels^ 1914 
Fresh roots . . . 


. . . lbs. 

135.84 

133.69 

Fresh leaves . . . 

. 

. . » 

32.77 

30.74 

i 

roots. ... 

. . )» 

16.38 

16.31 

Dry matter | 

leaves . . . 

. . » 

6.15 

6.13 

total .... 

. . » 

22.52 i.o6o 

32.44 + 0.959 

Nitrogen in j 

roots. . . . 

. . gms. 

107.2 

102.7 

leaves . . . 

, . » 

61.7 

54.7 

dry matter * / 

total .... 

. . » 

168.9 + 10.28 

157.4 ± 6,62 

Oats, 1913 : 
Dry matter . . . 


. . lbs. 

19.44 + 0.498 

19.33 ± 0.377 

Nitrogen . . . . 


, . . gms. 

145.9 ±6.05 

138.2 ±2.59 


* The percentage on tixe plots without sulphur ranged from 1,154 to r .635 in the roots and 
1,989 to 2.438 in the leaves, and on the plots with sulphur from i.rog to i .629 in the roots and 
1.659 to 2.239 in the leaves. 
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These results indicate that sulphur has no favourable after-efiect on 
jdeld and may have a slight unfavourable ellect ou nitrogen-utilisation. 

In spite of the fact that some experimenters have observed an apparent¬ 
ly favourable action of sulphur it woidtl be premature to recommend it 
as a manure in farming practice. 

799 - Biology of Winter Cereals: Earing of Winter Bye and Winter Wheat sown in 

tfl6 Spring.— Miteinov, a., in Moskiivshi ^chkokho'^htiidvainii Kajcdra Chask 

na^o Semkdidha. Is rcsiilfatov vedidiUstomlih opiiov i labomlormkh robots pod redaUski 

hi‘o(esso"a D N. rRUNiSHOTKOVA, Year i8, Vol. IX, pp. i 67 ' 2 -i 5 . Mcwcow, 191.1 . 

li is v\ell known that numerous cultivated plants have winter and spring 
forms ; but the causes of the diiferences they present have not yet been pro¬ 
perly established. Kornicke, in his Handbmh des Getyeidehaus, says that: 

“ if true winter cereals are sown in the spring, they do not form fertile shoots 
in the same summer ”, and further on: “it appears that true winter cereals 
require not only a longer interval for the formation of their flowering shoots 
but also a definite low temperature during that period”. In his agricul¬ 
tural course, Prof. Prianishnikov stales with regard to this question: '"The 
principal diflerence between winter and spring cereals lies in the fact that 
winter cereals do not form their flowering sJwots in the year of so'win^, even if 
the sowing has taken place in the spring He says further, that both 
winter and spring cereals require a jieriod of rest for the foimation of the 
ear, and that this rest is longer for the former, and may be shortened by the 
action of a low temperature. 

The writer believes that until the discrepancies between the conclnsions 
of previous studies made under conditions often far from uniform, are eli¬ 
minated, the problem of the distinction between winter and spring cereals 
cannot be said to be resolved; he therefore undertook experiments under 
conditions approximating those of the laboratory. 

These experiments were made in the glasshouses of the Agricuittiral 
Institute of Moscow in 1912 (150 pots) and 1913 (400 pots), as well as in the 
open, with rye and wheat, but especially the former, which is bettor suited 
to the climatic conditions of the place of experiment. The seeds used were 
furnished by the Institute's farm. To obtain uniform conditions in the de¬ 
velopment of the plants they were raised in quartz sand, 10 lh$. to each pot, 
to which was added a nutritive solution according to the rules of Helliiegel. 

Eight plants were placed in each pot; after they had rooted, tliesc were 
successively reduced to 6,5,4,3, 2, in order to study the action of the nutri*- 
tion on the formation of the ear. 

After gathering, the roots were washed, the culms were counted, and 
note was taken whether the plant had eared or not. 

EXPERIMKNa'S OF I9T2. 

1. Experiments with increasing concentration of the mdritive $olu- ' ' 
tion. — The idea was to create artificially the period of rest for 'rater, ce- ■ 
reals sown in the spring by increasing the concentration of the nutritiye 
solutions. In this case the plants were grown in aqueous solution, 
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initial solution was of half the concentration given by Hellriegel; this was 
then replaced by solutions at 1.5, 3, 3, 4 and 5 times the normal strength. 
The first solution contained 0.394 gm. of salts per litre; the last 3.94 gms. 
When the concentration was five times the normal, the plants began to suffer 
and wither visibly; they were left for two days in this solution and the concen¬ 
tration was then diminished so as to reach the normal in five days ; in this, 
the plants were left for one day more, after which they were transplanted 
into pots or into the field. 

Under the conditions of this experiment the plant has two critical mo¬ 
ments : the first when the concentration of the solution exceeds that acces¬ 
sible to plants; the second when they are transferred from the liquid medium 
to the solid substratum. The plants were gathered from the pots and the 
open ground on the same date in mid September. 

The results of these experiments are as follows : out of 142 rye plants 
transplanted to pots, only 6 (4.2 per cent) eared; out of 815 planted out 
in the open, none eared ; and lastly, of 30 control plants in pots, one only 
(3 per cent) eared. It thus appears that the check in growth of the plant 
had not encouraged ear-formation. 

II. Experimefhts with ether treatment. — The check in growth of the 
plants was induced by the action of ether. The experiments were made 
under glass beljs of 32 litres capacity, the ether being 0.4 gm. per litre of air; 
the plants were subjected to its action for 24 hours, then left for 24 hours 
under normal conditions, and finally again subjected to the treatment for 
24 hours ; they showed no sign of injury. The results of this experiment 
(with plants sown on May 18) are given in Table I. 


Tabi.K I. — Earing of rye and wheat after treatment with ether vapour. 




Rye 



Wheat 



Total 

number 

of plants 

Number 
of plants 
which eared 

Percentage 

Total 

number 
of plants 

Number 
of plants 
which 
eared 

Percentage 

Plants subjected to 
ether treatment 
once . 

24 

1 

4 

II 

2 

IS 

Plants sul>jected to 
ether treatment 
twice*. ..... 

II 

2 

18 

6 

0 


Control plants .... 

42 

5 

12 

18 

0 



* Interval of a fortnight betwen the two treatments. 


It is seen that a certain proportion of untreated plants eared, while 
the effect of ether treatment was not constant. 
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III. Experiments in freezing the germinating seeds and the adult 
plants. — These experiments were repeated in 1913 ; they show that the ac¬ 
tion of low temperatures on the germinating seeds and the adult plants did 
not increase the number of plants forming ears, and even gave a reduction 
in earing. 


Experiments of 1913. 

E-ffect of date of so'mng on ear formation .—The data of the 1912 experi¬ 
ments had shown that the date of sowing exercised a very definite action 
on the earing of the experimental plants. The experiments of 1913 were 
therefore principally directed to stud^dng the influence of the date of sow¬ 
ing and of the prevailing temperature on earing. Sowings were made in the 
Institute's houses, on Feb. i, March i, April i, April 15, May i, May 20 and 
June II. The temperature of the house remained between 9^ and 
+ 11° C. in February; in March it rose, and at the end of the month 
reached 16 or 17^ C, On April 6 the pots were taken out of the house 
and placed in a plant-culture shelter. The growth of the plants was unin¬ 
terrupted, that is they had no resting period. 

jjTable II gives the percentages of plants forming flowering shoots for 
both years. 

TabeE II. — Formation of the Jiowering shoot in plants of rye 
in igi 2 and igi^ {expressed in percentage of the nnmber of plants). 


Dates of sowing 



I.II. 

i.m. 

X.IV. 

15.IV. 

i.V. 

7 .Y. 

17.V. 

so.V. 1 

iT.vr. 

1912. 


— 

— 

— 

— 

28.6 

II.8 


— 

1913. 

100 


955 

_.!!j 

38.4 

— 

— 

12.5 

1.6 


This table shows that the percentage of ear-formation decreases regu¬ 
larly as the date of sowing becomes later. The data of 1912 fill the gaps in 
1913 and do not influence the regularity of the curve. This regularity slxows 
that the formation of the ear does not depend on the external conditions of 
any particular moment, but on those of a general character over a longer 
period. 

On the strength of these experiments, the following conclusions are 
drawn; 

1. Winter cereals sown in spring may produce ears the same summer, 
if there be the necessary external conditions. 

2. The progress of development in winter cereals is the as that. 
of spring cereals, so that ear-formation can take place without any resting- 
period and without the action of temperatures below freedng-ppini 
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3, There is no marked and essential difference between winter and 
spring cereals. 

A bibliography is appended. 

Soo - Selection of Maize for Protein and Oil Content in South Dakota (i).-~hume, 
iV. N. (Agronomist), Chajiplin, M. (Assistant Agronomist; and EooMS, 33, (Analyst), in 
Smth Dakota Agricultural Experiment Station, Bulletin No. 153, pp. Brookings, 

South Dakota, 191.ii. 

Selection of maize for high and low protein content has been con¬ 
tinued for four years. Both strains were selected from the same variety 
in 1910, The basis of the selection is the proportion of horn^ endosperm 
in the grain. The results of the four years’ work are shown in Table 1. 


Table I. — Results of selection for j>rotein content 


Year 

High Protein 

Low Protein 

Yield 
in bushels 
per acre 

Per cent 
of protein 

Yield 
of protein 
in lbs 
per acie 

Yield 

in bushels 
per acie 

Per cent 
of protein 

Yield 

of protein 
in ibs 
per acre 

1910 . 

44.6 

13.11 

379.13 

39.2 

II.2£) 

284.98 

1911 .. 

26.1 

13-91 

212.09 

34-4 

IL '07 

223.35 

1912 . 

53-7 

12.89 

411.83 

46-3 

12.46 

343.27 

1913. 

58.5 

X2.83 

439.50 

51-5 

rr.22 

331.62 

Average . . . 

45*7 

13-18 

360.64 

42.8 

r]:.49 

^j 395.8 o .. 


Selection for liigh and low oil content was also practised by mechanical 
selection. Since 80 per cent of the oil content of any corn kernel is to be 
found within the germ of the kernel it is only necessary to select for large 
and vsmall germs. 

The original stock used in these experiments was the same as that 
used in the selection for high and low protein content. 

The results of three years’ selection axe shown in Table II. 

In both cases the selection for high protein and oil content has re¬ 
sulted in the selection of higher yielding strains. 

The great differences in the figure for oil content in both strains 
suggested the determination of the effect of degree of maturity on oil 
content. It was found that there was a considerable increase in the per¬ 
centage of oil during the later stages of maturity. The great increase 
in the above figures can therefore be attributed to the difference in degree 
of maturity of the two crops. 


{Ed,). 


(i) See alxo B. Sept igis, No. 1386. 
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Table IL —Results of selection joy oil content. 




High Oil 



Low oil 

Yea: 

Yield 

in buslids 
pei' acre 

Per cent 
of oil 

Yield 

of oil in Ib'^ 
pci acre 

Yield 

in hushtls 
per acic 

Pei cent 
ol oil 

191I. 

42-93 

3-47 

S6.83 

33-77 

3-15 

1912. 

5992 

6.10 

216.97 

5°-<>3 

5.66 

1913 • • • 

57-04 

— 

—' 

52-55 

— 

Average . , . 

53-3 

4-78 

15I.9 

45 -f >5 

4.40 


Viclil 

of oil ill lbs 
pci acie 


6 E .59 

170.66 


ti6.r2 


801 - Decree of the President of the Republic of Uruguay Fixing the Limits of Purity 
and Germination Capacity required in Imported Seeds kevisUi ck k Asndiu Um 
Rural del Year XEV, Yo 4, pp 33 1-235 • Montevideo, April 1015 

A presidential decree under date of April 10, 1915, detcrruincs as fol- 
lows the maximum impurity allowed and the minimum of germination cap a- 
city exacted in the case of seeds to be imported into Uruguay, which must 
be submitted to the Inspeccidn Nacional cle (hmaderiay Agricnltiira 




Alopmirus pmUmis . , . . 
Arrhenatherum ektius . . 
AtnpUx semihaccak . . . . 

Avemsativa . 

Beta vuleans . 

Brassica mpus oleifem . . . 

Brmus metus . 

Bromus wemis . 

Cmmhis sativa . 

Cichonmi intybus . . . 
CoroJtorus capsulans . . , 

Dactylis domemia . 

Festuca pmtensts . 

Festuca mbra . 

Gossypium herbaceum .... 
Hedymum monanum . . . 

Eelimthus animus . 

Hofdeum disHchum . 

Hordeum tetmtiehum. . . . 
Hordcum ietmsUchum coeleste 
Linum usitatissimum. . . 

LoUum italicum . 

LoUum pevenne . 

LoUum hrasilianum. . . , 


Degree of 

(iermhiatioii 

parity: 

cajmeity: 

]»ci cent 

pw cent 

00 

50 

70 

70 

99 

80 

99 


9 R 

16a seecllit]j,rs 

per 100 diisti'r'^ 

90 

05 

80 

60 

80 

8u 

99 

«o 

95 

8« 

99 

00 

75 

75 

90 

85 

80 

60 

90 

<)0 

98 

S 3 

99 

90 

98 

99 

98 

90^ 

98 

, 9 *^' ' ' ' 

96 


'95 ' 

'''Ho 

' 9 ^' 

■:'8o 

, ' 95 , ' ' 

^ ' , So ' , 


AOKICirLTURAL 

SEEDS 
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it was considered desirable to study the hydrocyanic-acid content of 
sorghum under Minnesota conditions. ^ 

The effect of manuring with dried blood (800 lbs. per acre) on the com¬ 
position of sorghum in rich fertile soil and in poor sandy soil was determined. 
The growth on the latter soil was so poor that the whole of the plant had to 
be ground up for the determination of the hydrocyanic acid, w^hich was 
effected by the colorimetric method of Francis and Conneee after hydro¬ 
lysis for 2 hours at 40 to 45° C. ; 

In general the plants which received fertiliser grew better than the 
controls, but the increase in hydrocyanic acid content of the manured 
plants was inappreciable, and less on the rich soil than on the poor sandy 
soil. Buring the first three or four weeks of the plant's life the prussic 
acid is concentrated in the stalk. It then rapidly decreases and disappears 
from the stalk, but apparently persists in the leaves in decreasing 
percentage until maturity. It is probable that climate and variety may 
be more important factors than® soil nitrogen in determining the amount 
of prussic acid in the plant. Further experiments are being carried out 
to determine this point. 

805 - " Kaoliang”, a New Dry Land Sorghum. — hume, a. n., and Champlin m., 
in South Dakota State College of AgncuUure, Agficultural Experiment Station, Bulletin 
No. 156, pp. 115-127, 5 Brookings, South Dakota, 1914. 

Kaoliang was introduced from Manchuria, where it is grown as a forage 
and grain crop, by the United States Department of Agriculture to fill the' 
demand for an early-ripening grain-sorghum in the Northern Great Plains. 

It was first placed on trial at the South Dakota Experiment Station 
in 1909 and found to be extremely variable. Selection of the heaviest and 
most compact heads on stalks of uniform height was made during two sea¬ 
sons and in 1911 selected seed was distributed to a few farmers. Distribu¬ 
tion of seed and selection have been continued during subsequent years 
until at the present time the crop is grown on some thousand farms in 
central and western South Dakota. 

It has been found to be drought-resistant and has produced satisfac¬ 
tory yields in the driest seasons and better yields than maizie. The crop 
has a comparatively low' moisture requirement and should b-^ planted 
towards the end of May on well prepared land and kept free from weeds. 

Both seeds and stalks should be utilised for forage, so that the crop 
does not require threshing. 

806 - Contribution to the Study of the Cultivated Varieties of Red Clover. — r\um, in 

Ftihling^s Landmirtschafiliche Zeitung, Year 64, Part i, pp. 7-20. Stuttgart, Janiiaij' i, 
1915. 

The writer discusses the morphological and physiological differences 
between the two varieties of red clover {Trifolmm pratcnse) : these are the 
wild red clover {T. p, perenne) and the cultivated red clover {7\ p. satimm), 
the latter of which may again be divided into early and late forms distin¬ 
guished chiefly by the time of flowering. A number of descriptions of these 
two forms of cultivated red clover are quoted from old and recent works. 
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TabeE I. —■ Yield od hay from clovers of different origin. 



1913 

19T3 

1914 

iyt4 

Total 

Place of origin 

I'^t cut 

2nd cut 

Tst cut 

2 U (1 cut 



(Aug 15) 

(Sqjt. 30) 

(June ro) 

(foi seed) 

19134-1914 


Aver. 20.5 

Aver : ^j.8 

Aver.. 24 6 

Aver,: .103 

Aver, 

: 89.8 

Adlikon, Switzerland. 

-h 1.5 

4-4 

— 3.7 

+ 15-1 

+ 17-8 

Black Forest, W. Germany - . 

H" 2.0 

-f 0.9 

+ 4-2 

-h 2.6 

4 - 

9.7 

Sumiswald, Switzerland .... 

H' 2.2 

-f- 3.3 

— _l.o 

■i- 5.9 

4 - 

7.9 

Silesia, B. Germany. 

+ 0.0 

- I.I 

-}- 1.8 

+ 5-5 

4 - 

6,6 

Posen, B. Germany. 

+ i.i 

— 0.9 

+ 3.5 

4- 2.0 

4 - 

6.2 

Styria, Austria.. . 

-1 2.4 

+ 2.6 

— 2.4 

+ 5-7 

4 - 

5-7 

Mden, Denmark. 

-h 0.7 

— 2.4 

+ 5.3 

4- 0.2 

4 ~ 

d.o 

Bohemia, Austria ...... 

-f i.S 

f 0.0 

-1- 1-3 

— I.I 

4 - 

2.6 

lyOOsdorfBR ii, Bohemia, Austria 

+ 0.4 

- 0.2 

— 0.7 

"h 2 0 

4 “ 

r.8 

Bower Bavaria, S, Germany . . i 

— I.S 

-0.2 

— I.I 

-h I.I 


1-5 

Brabant, Holland. 

■1 3-5 

-1- 0.9 

— ().(, 

— 3.7 

— 

3-5 

Styria, Austria. 

-j- 2.2 

- 1 - 2 <> 

— 3.7 

3.5 

— 

4.2 

Boosdorf PR, Bohemia, Austria 

-1- 0.9 

}- 0.7 

— 2.0 

— 5.5 

— 

5.3 

Herrliberg, Switzerland .... 

— 3.7 

+ 1.3 

— 3.3 

4 - 5*3 

— 

r >*3 

Svalof, Sweden.. 

— 3.7 

— 1-5 

+ 4*2 

7‘9 

— 

S.6 

Vejenbrod, Denmark . . . . . 

— 55 

— 2,2 

4 “ 4*4 

— 6.6 

— 

9.7 

B3^gby, Denmark. 

— 2.6 

— 1.8 

4 - 0.4 

— 9.7 

— 

13.0 


Tabee II. — Yield of clovers from different countries. 



1913 

1914 


Conntiy of origin 

Hay 

Af id math 

r. 

rifiy 

Seed-hay 

1 

Total 

Switzerland. 

22.4 4 2.0 

B.5 ± 0.9 

20.9 4 1.3 

49.9 4 -^ 

101.9 + 5.5 

Scandinavia. 

16.5 4- 4.0 

3-1 t 0-7 

27.5 4 4,2 

32.1 44.2 

79.2 4 7.0 

Styria. 

22.9 4 0.7 

5-1 ± 0.9 

21.3 ± 4.6 

40.3 4 6.6 

S9.5 ± 3 CI.O 

Eastern Germany. 

21.3 4 2.4 

4,2 4 0.9 

28.2 4 2,4 

43-^ 1:2.^ 

<)7-5± 5-7 


Trials of red clover of different types and from different localities 
have been in progress since 1913 at the Seed-Selection Station of Wei- 
henstephaii, Bavaria. The clovers were sown between the loth and 
23rd of May 1913, without a mirse crop, in rows 8 in apart on 120 plots 
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measuring 40 ft. by 6 ft. 6 in. separated from one another by 20-inch strips 
not sown, the soil is a damp clay and no manure was given; the amount 
of seed averaged 13 lbs. per acre. Table J gives the hay crops of 1913 
and 1914, in terms of the deviation from the average, the figures being in 
lbs. per plot (of about 26 sq. yds). 

The average figures for Switzerland (excluding Herrliberg), Scandinavia 
(excluding Moen), Styria, and Eastern Germany are shown in Table 11. 

In 1915 some further plots were added. 

807 ~«Pasto salitrero” (Sporobolus phleoides),z,^otz,ge Grass for Sterile, and 
especially Alkaline, Soils. — Diaz, C., in Boletindel Mtnist&node Agriculhira^YoX. XIX, 
Nos. 1-2, pp. 40-43. Buenos Ayres, January and February 1915. 

Sporobolus phleoides Hackel is a grass indigenous in the vast alkaline 
formations (^'salitrosas ”) of the north-western part of the Argentine Re¬ 
public. It is especially suitable for widespread cultivation for fodder, 
and by this means large stretches of land, hitherto sterile, could be used 
for stock-rearing. This grass is a perennial, confined to alkaline soils and 
very drought resistant; plants kept under observation for four years showed 
lu:mriant growth in spring and summer sometimes reaching 3 ft. or more in 
height; the growing period begins in August (the southern spring) and the 
plant tillers freely and continuously until the winter, when it ceases to grow. 
'' Rasto salitrero supplies a fodder liked by both cattle and horses. 

The chemical composition of air-dried Sporobolus phleoides is as follows: 


per cent 


Moisture. .. 14.41 

Fats. 2.80 

Nitrogenous substances .... 8.50 

Crude fibre. 23.15 


per cent 


Carbohydrates. 30.17 

Soluble ash. 4.06 

(including NaCl. ...... 1.77) 

Insoluble ash. 4.23 

Undetermined matter. 12.88 


Analysis of the surface soil in which Sporobolus grows, shows clearly 
that no other cultivated plant could exist there; the following are the 
figures: 


Moistiwe (hygroscopic), 

Fine sand. 

Clay. 


per cent per cent 

3.25 IXumus. 1.25 

62.50 Elme. 2.14 

20.36 Salts soluble in water .... 11.50 


The best time for sowing this grass would seem to be at the end of 
summer or in early autumn; in any case, owing to its somewhat slow ini¬ 
tial development, it ought always to be sown in a relatively warm, damp 
period, from spring to autumn; as the seed is very small, it is well to mix 
it with sand, which allows of it being sown broadcasted in strips 10 or 12 ft. 
apart, leaving the spaces to be sown by the wind. A preliminary ploughing 
is sufficient preparation; all live stock must be kept ofi the field for two 
years. 
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Pieces of land can be sown progressively year by year; this ctop has the 
advantage of removing injurious salts from the soil, and at the same time 
improving it by formation of humus; the dung from the stock will act in 
the same way, so that after a few years the ground is ready lor the ordinary 
crops in rotation. 

80S - Aquatic Plants that can be Fed to Live Stock. — hevkinu, iu Gcorgmc, Year s. 

No. 35-36, pp 169-170. Konigsberg i. rr.,Ma 3 'i, 1915* 

Among aquatic and swamp plants many can very advantageously be 
fed to live stock, others are almost valueless and a few are decidedly 
poisonous, 

One of the most valuable of these [plants is ribbon grass (PJmlctm 
anmdimcea). In sunny sheltered ponds on rich clay it reaches a height 
of about six feet; it yields two cuts a year and by the judicious use of 
nitrogenous and phosphatic manures even three; it must be cut before 
flowering, otherwise it gets too hard and is then not much relislied by 
cattle; when cut it is bound in sheaves and set up in stooks to dry. It 
has about the same nutritive value as oats. 

The common reed (Phra^mites communis) occurs on almost all the 
flat banks of standing or slowly running waters. It thrives in many 
different soils, chiefly sandy ones, and can be multiplied by seed or rhizoinevS. 
It also yields two or three cuts every year. When young it is excellent 
fodder for horses; the first cut (when the leaves project about 20 inches 
above the water) and the third cut (about the end of August or in 
September) are best done close to the ground, the. second cut (about 
the end of June) must be above the water level or the plant is liable to be 
injured. It is fed either green, chopped with straw, or dried like ribbon 
grass, and is very nutritious.. 

Floating manna grass {Glyceria fluitans) occurs in stagnant and slowly 
flowing water. It can be cut three or four times a year and both in the green 
state and dried as hay it is much relished by cattle and horses. The seeds 
are collected in Prussia, Silesia, Poland, etc., where they are much esteemed 
as human food. 

Glyceria aquaiica and G. spectabilis are both readily eaten by stock. 

Pigs and poultry can be fed a great number of other water plants, 
either green or chopped aiid steamed, such as wiiler-lilies, duckweed, 
water-cress and pondweed. 


809 -- Egyptian Cottons under Experiment in Algeria. — nuciiLiiEK, i,., m UuUdith Agyi^ 
cole de VAlgenc-Tunuie-Mam^ Second Scries, Year 21, No.pp. S5-92. Algiers, April iyxs. 

In the season 1912-13 a number of selections from Egyptian cotton 
were under trial on the experimental field at Perregaitx (Fernie-Blandie) 
in the Department of Oran, Several were eliminated in 19x3-14 for late 
flow^ering or faulty bolls, so that only the following remained : 




No. 18 Yaaovitch 
No. 33 Abassi 
No, 34 Abassi 
No.' 36 MitaM 


No. 42 Mitafud 
Ko. 6a Mitalia ‘ 

No. joa 'Yanovit'eb 
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The results are given in the accompanying Table. 


No. of vai'icly 

Average no. of bolls per plant 

Average jnelcl, in lbs. per acre 

1913-14 

1912-13 

1913-14 

1912-13 

42 

34-7 

40.0 

2010 

1520 

3 ^ 

33-6 

37-0 

1870 

1700 

18 

35-7 

35.1 

1870 

1430 

102 

32.2 

42.0 

1850 

i960 

33 

27.2 

42.1 

16S0 

1520 

34 

29.1 

35-7 

1520 

iGio 

62 

33-1 

44.0 

1250 

i960 


The yielding power of the strains selected in Algeria remains superior 
to that of the original imported seed, in particular as to regularity. Fur¬ 
ther*, the yields have always been better than those of mixed lots. 

No. 62 has constantly shown great uniformity and fertility and is suf¬ 
ficiently early to be profitable every year. Nos. 3b and 42 are also good 
for fertility and yield of lint. Nos. 18, 33, 34 and 102 are fixed types suit¬ 
able for commercial growing in the plain of Perregatix, but are not equal 
to the other three in qualities required by the planters and the spinners. 

810- Improvement of Cotton in India. — I. Eeake, H. M. (Economic Botanist to Govern, 
ment, United Provinces): The Breeding of Improved Cottons in the United Provinces- 
II. Clouston D. (Deputy Director of Agriculture, Central Provinces), Cotton Improvement 
in Berar. — The Aq^nculHiml Journal of India, Vol, X, Part II, pp. 111-12S and 148-159, 
Calcutta, April 1915. 

I. — The improvement of the cotton crop concerns both 3/ield and 
quality. The former is dependent upon the habit of growth of the plant, 
the ginning percentage (i) and the size of boll. Quality is a more complex 
factor owing to the highly organised and fluctuating state of the markets. 
Thus, the T^ancashirc market requires loiig-stapJe cottons such as are pro¬ 
duced in Egypt and America, whilst the Continental and Eastern markets 
require short-staple cottons as produced in India and the East generally. 

The outstanding requirements of the trade with regard to quality are; 
I, length of fibre : 2. twist of fibre ; 3. fineness of fibre. The length and 
twist of the fibre are important in conferring strength to the thread, and the 
fineness of the fibres enables a large numbei of fibres to be spun together 
for a given diameter of thread, thus conferring greater strength. The ideal 
plant ma> therefore be defined as one possessing; early maturity (under 
Indian conditions) ; a profusion of large boHs; a high ginning per cent; 
a long, fine, uniform fibre with a good natural twist; a good colour and free- 


(i) See B. Feb. 1914, No, 173. 


{Ed.) 








dom from nep (debris and waste fibres). The production of this plant is 
the aim of the selection experiments that have been in progress during recent 
years. 

Of the indigenous species of Gossyputm in India onl> one, G, neglectum 
(or probably G, indicmn), was found to possess the ideal hal:il, i, c. earh 
maturity and a profusion of fertile branches, but it is characterised by a short 
and coarse staple. The size of boll and ginning per cent vary considerably. 
These characters however are to be found par excellence in G. cermmm, 
or Garottiil cotton. Tength of fibre is found in G. arhoreum, which has a 
staple of I inch. A fine silky lint is found in hani cotton {G. wighiiana (i)), 
which is as fine as American cotton. Numerous single crosses between these 
three species have been made and several very promising hybrids have been 
isolated. The work is being continued and already there is promise of 
obtaining hybrids combining the good characters of all three species, thus 
approaching to the ideal type previously defined. 

Fortunately it has been found that habit of growth is not synonymous 
with early maturity and a long-stapled earty-inaturing plant has been ob¬ 
tained. 

There is, however, reason to think that high ginning per cent and 
fineness of fibre are mutually exclusive, at least to a certain extent, 'fhe 
limiting figure is not 3^et determined, but it is undoubtedly higher than 
that of the hani crop and possibly may be as high as 36 per cent. 

II. — Improvement in the cultivation of cotton has been more rapid 
in Berar than in some other parts of India, owing to its greater fertility and 
more advanced state. As a rule improvement is most difficult where soil 
and climate are unfavourable to growth. 

The first improvement consisted in the analysis of the cotton crop, which 
was found to consist of a mixture of six varieties varying in yield from <)7 
to 204 lbs. per acre. The selection of G, roseum as the highest individual 
yielder and its distribution by means of seed-farms has resulted in great 
increases in yield and imofits throughout the province. 

Rotation experiments were tried with cotton, wheat and leguminous 
crops and it was found that over a period of 7 y^axs the best results were 
obtained by growing cotton continuously on the same ground. 

The practice of topping the cotton plants when about i foot high to 
stimulate branching had previously been recommended by the I)ei)artment 
of Agriculture, but when tested experimentally it was found to give lower 
yields. It has therefore been abandoned. 

The best spacing distance for cotton plants was investigated and it 
vras found that the distance between the plants should vary in proportion 
to the fi rtility of the soil. For a soil of medium fertility the best results 
are obtained by planting 15 inches x 7 inches. 

Owing to^ the scarcity of cattle manure, manurial experiments were 
carried out with artificial manure. The soil appeared to be deficient in 

M AccoixUng to Dictionary of Economic pmhtas oflrntm^ 1 y 
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nitrogen and phosphoric acid and it was found most profitable to apply 
a top-dressing of nitrate of soda or saltpetre as a supplement to a light 
dressing of cattle dung. In this \¥ay the harmful effect of the soda on the 
physical texture of the clay was avoided. The most useful result of these 
experiments is the manurial value of cattle urine absorbed by a layer of 
6 inches of dry earth in the cattle stalls. It was found to be equal to that 
of the solid excreta. This practice is now being adopted with excellent 
results. 

The introduction of the variety rosetmi alone has resulted in increasing 
the total profits of the cultivators by a sum greater than the total expend¬ 
iture of the Agricultural and Veterinary Departments. 


CROPS 

yiELDlNG OILS, 
DYES AND 
TANNINS 


8ii - The Improvement of Indigo in Bihar, India: Second Report —Howard, a., and 

Howard, G. E. C.,in The A s^nculfural Journal of India, Vol X, Part., 11 , pp. 167-179. 

I plate. Calcutta, April 1915 

This paper deals with the establishment of the seed supply, improve¬ 
ment in the ^deld, and the use of cover crops, for indigo. 

Owing to the difficulty of the seed supply the area under this crop fell 
from 70000 bighas in 1910 to 15 000 bighas in 1913. It is advisable to 
grow a special crop for seed on high-lying well-drained lands. For this 
purpose the seed should be sown in August in lines 2 ft. apart and the crop 
harrowed and weeded. The plants should be thinned in October to 9 inches 
apart. Air and light are necessary for the production of side branches, 
for the formation of flowers and for ensuring the visits of bees. 

Upon the proper cultivation of the soil depends the development of root 
nodules, without which indigo gives a poorer crop of seed and a lower yield 
of indican. Plants grown in rich or badly drained soil do not develop nodules 
and give a low yield of indigo and poor seed. The yield of indigo depends 
largely on the supply of oxygen to the roots. This air supply is maintained 
by thorough cultivation immediately after the cereal cover crop is re¬ 
moved. Cross cultivation should follow^ iu April or May with a spring-tooth 
cultivator. The land should also be well drained to prevent water-logging. 

On cutting the first crop a few leaves should remain to continue the 
transpiration aud prevent starvation and stagnation of the root nodules. 
This practice alone increase the yield by 30 per cent at Piisa, 

An indirect method of improving this cultivation is by the use of a more 
valuable cover crop. This is found in a new^ wheat, ''Pusa4 ”, which is a 
rapid growler, does not tiller much,and has a very strong straw provided with 
few leaves. The grain separates out easily in the threshing and com¬ 
mands a good price in the market. 


RUBBER, - Rubber in Abyssinia. — The Indian Rubber Journal, Vol. XEIX, No. 14, p. 2. Eomlon, 

GUM AND RESIN April 3, 1915. 

PLANTS All the rubber exported from Abyssinia is harvested by the natives 

from wild plants growing in the large forests in the south-west. A planta¬ 
tion exists near Gambela on the land of the “ Baro vSyndicatc No 
recent information is fivailable on the state of this plantation, which 
has not yet arrived at maturity, 



RUBBER, GtTM ANT> RESIN PLANTS 


TO59 


The exportation of rubber is a government monopoly controlled by the 
Imperial Ethiopian Rubber Administration. The yield in 1913 was af¬ 
fected considerably by the low prices prevailing in Europe amongst other 
things. Thirty-four tons were exported from Gambol a aud 37 tons by 
way of Djibouti. Abyssinian rubber realises about 1 *. 2^^ a pound on the 
London markets, aud on the basis of 3.S for “ Einc Hard Para ” it would 
be valued at is 6 i a lb. (i). 

S13 -The Cause of Variability in Plantation Rubber (2) — Eaton, b j , nnd grantimi, j 

iu The Agticuliinal BtiUdin of the Federated Malay States, Vol. Til, No. 5, pp. 

Kuala I^umpur, T. M. S., Fcbmaiy 1915. 

Tiiese experiments represent llie first attempt to solve the question of 
the variability of plantation, rubber carried out in the newly CvStabli^^hed vul¬ 
canising and testing laboratory of the Agricultuial Department, bVdeialcd 
Malay States. 

Tht writers found that the most obvious indication of variation in plan¬ 
tation rubber appears in the rate of cure or vulcanisation, thus supportincr 
the statements of Mr. Williams, representing themanufactnringintcrcsts,at 
the 3^^ International Congress of Tropical Agricultuie, I,ondoii ipiq, who 
quoted figures showing that the variation in the latc of cure of different 
samples of plantation rubber may bo as much as too jier cent, {^ince the degree 
of vulcanisaHon determines to a large extent the mechanical pro])erties of 
the product, it is necessary to determine the rate of vulcainsation of a 
sample of rubber before making any conclusions as to its elasticity or tensile 
strength. This variation in the rate of cure is of vital importance to the 
manufacturers and the writers therefore consider it to be the crux of the 
whole problem of the variation of plantation rubber. 

To determine the causes of this variation, samples of rubber were pre¬ 
pared by various methods, viz: acid coagulation followed by smoking oi 
crepeing the sheets, smoking in thin films similar to the Brazilian process, 
and vulcanising for different periods ranging from i to 3 hours, at a 1 einpera- 
ture of 140^ C. The mechanical properties of the vulcauised samples were 
determined as the load and elongation a1 breaking ])oiut. 

It was found: i) that slab rubber {ie, rubber not subjeclcd to much 
pressure after coagulation) and rubber coagulated by smoke cure much more 
rapidly than plain crepe or smoked shed {i.e. rubber subjected to heavy 
rolling after coagulation) ; 2) that unsmokedvSheel cures more ra])idly than 
smoked sheet or plain crepe; (3) the crepeiug of dry sheet previous to 
mixing has no effect on the vulcanising properties of the rubber. 

Thus, it appears that removal of the vseriuu Irom the coagulated rub¬ 
ber and smoking are factors which retard the rate of vulcanisation. 

In explanation of these facts the writers offer two alternatives: l) The 
latex contains, in addition to caoutchouc, some constituent wlxich influ- 

(i) Accoiding to J. o Wood, Cousul-Gcncral of the United States at Adis Abcha 
me 7 tt to Cuinmerce Repod^, No 796, p g, June i (, xgx*;), the exports of Jabber from Abyssinia 
in ion icached neatly £30 000. (Ed.) 

(3) See also B. June 191 No. 533 ; B. June 1915, No [M.) 
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ences the rale of cure, is not precipitated by ordinary acid coagulation 
and, is apparently destroyed by smoking; 2) this substance may not 
exist as such in the latex but may be formed subsequently from some con¬ 
stituent of the latex 

It has already been shown that albuminous and basic nitrogenous sub¬ 
stances have a remarkable influence in accelerating the rate of cute. It is 
therefore possible that decomposition products of the proteins of the latex 
may act as accelerators of the vulcanisation and that their removal by 
washing and pressure is the cause of the variation in the vulcanising pro - 
|)erties of various rubbers. This hypothesis is supported by the fact that the 
addition of antiseptics which prevent putrefaction retards the rate of vul¬ 
canisation. 

This theory will also account for the characteristics of Fine Hard Para 
rubber, which always contains the entire constituents of the latex and is 
thoroughl^^ smoked. Its rate of vulcanisation is comparatively slow^ and 
always uniform. 

Further experiments are in progress: i) with a view to separating the 
accelerating substance from the serum of the latex and determining the 
effects of its addition after coagulation ; 2) to determine the possibility of 
removing the catalyst from rubber b> prolonged washing in water; 3) on the 
effect of using different coagulants and salts, 

8x4 - Scientific Experiments on the Tapping of Hevea brasiliensis. — J)k Jong, 

A. W. K., in Mededeelingen van het AgnciUHmr^‘chctmsch Laboratoriumi Xo. xo, 83 pp., 

19 figs. Buitenzorg, 1915 • 

Experiments on tapping to different depths showed that ordinary 
tapping gave a yield equal to 52 per cent and deeper tapping 80 per cent 
of that obtained on tapping tight down to the wood. The width of the 
strip of bark removed, however, has no influence on the yield. 

The direction of tapping (from above downwards or vice versa) did not 
give different results. 

The rapid flow of latex obtained by means of repeated tapping would 
tend to prove that the stop]3age of the flow should not be attributed to a 
lack of latex, but to the closing of the latex tubes. Ex})crimcnts made 
with trees tapped throughout their circumference showed that after a time 
the latex produced could not be coagulated by acetic acid, thus giving 
additional proof that the cause of the stoppage of the flow of latex is due to 
a closing of the latex tubes. 

As the result of preliminary experiments it appears that the evapora¬ 
tion of the latex and the drying of the bark have only a slight influence 
or none at all on the yield of rubber if the tapping cuts are re-opened each 
day. 

When the distance between the cuts is 20 inches, the lowest generally 
produces more caoutchouc than the highest; if they are still further apart 
this is not the case. Daily or alternate-day tapping of the same tree showed 
that in the latter case the cuts were not sufficiently deep, probably owing 
to the drying of the bark. The strip of bark removed does not appear to 
haye any great inflitence on the yield of rubber. When it affects the flow 
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of sap the yield from each cut is diniinislicd , ollieiwise wounding results 
in a greater local formation of rubber 

Young bark yields more rubber than old bnik l^xpeiiiuents cairied 
out on the same and different trees h4ive shown once nioie that left-hand 
tapping is prefenible to right-haiul tai>piiig. Tyittle or no dilference occurs 
between the yield from a single ‘ V ’ and a single cut to the left. Experi¬ 
ments with cuts at dilfereut angles to the vertical show that the cut with 
the steepest inclination removes the greatest quantity of bark, while the 
yield of rubber (when the ex])erimciits were cailied out on different txees) 
varied very little. When the cuts wcie made on the same tree, a vertical 
cut gave about half the yield of a cut forming an angle of aboul 50^^ with 
the vertical. 

Bx[)eriments on the height of tapixing on the same tree show that: 
i) theie is no advantage in making one or two cuts above rather than be¬ 
low a previous cut; 2) two cuts starting from the middle of the tapping 
area give a better result than two cuts made in the ordinary way at a dis¬ 
tance of 10 to 14 inches, but in view of the results repoited in Teysmemma 
(191J, 530, 745 ; 1914, 139, 337, 447), it is not probable that this would 
be the case in actual practice. The experiments also show that the in¬ 
fluence of a new cut on an old cut ai)pcais in less than an hour, if the twD 
cuts are not too far apart vertically, and also if they are at the same height 
and only 2 inches a])art. If, howcvei, they are at the same height but far 
enough apart to be on opjxosite sides if the tree, no difference is observed 
even after one hour. Tliis fact also show s that the transpoit of the h)tex 
along the latex vessels in llevea occurs with groat facility. With tapping 
twice a day, equilibrium was established four hours after the first cut, and 
did not change for the lest of the day. 

Ill trees tapped by a cut right round the trunk, the latex from above 
the ring was found to contain tyrosin and ihs derivatives as well as tyrOvSin- 
ase, whilst the latex from below this ring contained only tyrosinase. It 
was found also that isolated iiieces of bark may piodiice rubber. 

The girths of llevea tiees at the re.spective heights of 4, 34 and 5j 
inches arc proportionally as i.bo : 1.13 : i. 

Opening the vsnme cut twice per day economises the hark, and it Is 
mote advantageous to effect the second cut at 10 a. ni. if the first cut was 
made at 6 a. in. Another cut on the op])osite side of the tree has little in¬ 
fluence on the yield of the first cut, and conversely the closing up of one of 
the opposite cuts has only a slight effect in increasing the yield from the 
other (i). 

815 - Rubber Tapping Experiments in Ceylon (2), — petch, t. (Covcimnoni Botanist 
and Mycoloffi'St)- 1 . llevea Tappiui? JR.e'Sults: Expeiinunt Station, Peradeniya, ryii-iox3; 
n. IlcvcaTapping Results: Experiment Station, Peradeniya, 191.1 ; lit. Tlie Tapping of 
ail old llevea Tree at Xlenaratgoda.—0/ AqncuUure, Ceylon^ TiuUUin No, 12, 
28 pp.; No. 17, 16 pp.; No, 13, 4 pp. Coiombo, 10x4-19x5 
I. These tapping experiments were begun in 1912 with trees planted as 
stumps in 1905. One series to determine the difference between tapping on 

(i) See/?. Sept, lox-^, No, T039 (Ed.) 

{2) See also //. Jan. No, 43, (M.). 
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alternate days and tapping daily during alternate months was carried out 
on trees not previously tapped. Two tapping systems were used in this 
test, viz: half herringbone to the left and full herringbone. The yields at 
the end of the first year showed very little diflterence between the two time 
systems in the case of the half herring bone, but alternate day tapping on 
the full herring bone system gave considerably more (12 per cent per tree) 
than daily tapping in alternate months. In the second year the same rc' 
suit was obtained for the full herringbone system, but in the case of the half 
herringbone system the opposite result was obt ained. Comparing the yields 
of the tapping areas completed at the end of May 1913, there is practically 
no difference between alternate day tapping and daily tapping during al¬ 
ternate months in the case of the half herringbone system, but nearly 16 
per cent difference in favour of alternate day tapping in the case of the full 
herringbone system. Considering that the half herringbone occupies only 
one quarter and the full herringbone one half of the circumference, it might 
have been expected that the loss of ‘‘ vround response revSulting from pro¬ 
longed rest would have been greater in the former than in the latter system. 

Another series of experiments to compare different methods of tapping 
on one-third tlie circumference was begun on trees which had previously 
been tapped on one side. Three plots were arranged to show the effect of 
the difference of the tapping interval with the same s\ stem of tapping. The 
results confirm those of previous experiments, showing that the yield per 
tree increases with the interval between the tappings, but that the total 
yield in a given period diminishes. Two other plots showed the superiority 
of two cuts at two feet apart over two cuts at i foot apart. Up to the 
present this experiment does not support the popular view that the 
nearer the base the better the 3deld 

Comparison betw^eeii tapping opposite quarters, i. 6 . half the circum¬ 
ference, with cuts of one-third the circumference on the half herringbone 
system, showed a higher yield from the former method, but considering 
that one half of the tree is tapped in the former case and only one-lbird 
in the latter the results appear to indicate an advantage in tapping on one- 
third of the circumference. 

This system also gives better yields than the basal ^ V \ probably on 
account of the greater number of cuts rather than their positions. 

These results however refer to young trees and iriay require to be 
modified as a result of later experiments. Experiments with picking instru¬ 
ments gave inferior yields to the incision method, and oftci! showed serious 
physiological disturbance in the trees. 

II.—These experiments are continuous with the preceding and are de¬ 
signed to show the difference in yield and the effect on the trees of various 
systems of tapping differing in their time interval. 

Comparing alternate day tapping with daily tapping during alternate 
months^ the advantage in favour of regular tapping in the case of the Ml 
herringbone system has diminished to 8 per cent of the total yield of the 
two sections. It would appear that the 3neld from the two full herringbone 
tappings are now approaching equality, thus pointing to the conclusion 



1063 


RUBBER, GUM AND REPIN PLANTS 


that it is immaterial whether the trees are tapped on alternate days through¬ 
out the year or daily during alternate months. 

Experiments on tapping one-third circumference at different intervals 
and with different numbers of cuts were continued and the results showed 
a marked increase all round. This increase, however was greater, in the case 
of 2 cuts one foot apart than with 2 cuts 2 feet apart, thus suggesting that 
the prolonged tapping on a single section which occurs with 2 cuts 2 feet 
apart has a detrimental effect on the yield. The same phenomenom occurred 
with trees tapx-)ed daily (6 times a week) by a single cut. 

Experiments with the basal V system showed better results wdtli the 
single V tapped continuously than with two Vs alternately, or with the half 
herringbone 4 cuts on one-quarter of the circumference. It was, however, 
still slightly less than 4 cuts on one-third, the circumference. The practice 
of opening trees by a single cut appears therefore to be justified, though 
it remains to be proved whether the V is superior to a straight cut. 

In January 1914 an experiment was begun on 2 plots of 10 trees to 
compare V tapping with simple oblique cuts. One group was tapped on 
one-third circumference with a single V beginning at 3 feet and the other 
b^^ a simple oblique cut to the left at the same height. The trees were 
tapped on alternate da^s. The average girth of the two groups was 28.5 and 
28.8 inches respectively. The yields per tree were 1170 grams and 1265 
grains respectively, giving a difference of 8 per cent in favour of the simple 
oblique cut, which is about the amount expected from theory. During 
1914 two groups of 17 trees were used to test the effect of changing the 
tapping from one side of the tree to the other at intervals of three months. 
The average girth of the trees in^each group was 30.2 inches and the na¬ 
tural superiority of the group with continuous tapping was about 4 per 
cent. At the end of the year the difference in >ield between the two 
groups was 14 per cent in favour of continuous tapping down one side of 
the tree. 

TIT. —> Thisbulletingivestheiesultsof 5 years’tapping of a rubber 
tree pkuiteclat Henaratgodain 1876. Tapping was begun in 1908 on a full 
herringbone system of 3 V’s extending over one-half the circinnference, 
which then measured 9 ft 5 inches at 6 feet from the ground. The tree 
showed perfect bark renewal after the first tapping, and tajiping of the re¬ 
newed hark on one section w'as begun when it was 2 years 4 months old. 
On two other sections the renewed bark was tapped when about 3 years old, 
and on the fourth section at i year and 10 months old. 

The results of these tapping periods are summarised as follows: 


lbs. ozs. 

Original bark. 172 — o 

Renewed bark 2 yrs. old (completely tapped) . . 100 — 10 

» » 3 yrs, old (partly tapped). 22 -— 9 

» T yrs. old (completely topped) . . 97 4 

Total yield during 3 yrs. . - . 392 7 
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This tree has therefore yielded an average of about 80 lbs. of rubber 
during 5 years with a bark renewal considerably less than 4 years. 

SiG - New Simplified Schadt Process for the Preparation of Rulbber.— vrjENs, j. t ., c. 

hi J\I('liedcellH^en xmiden AdvUcur dcr A. l\ R 0 . 5 . ovcf 1014, pp. 5i"52. Medan, vSniiuilia, 
Jamiaiy 1915. 

According to Schadt* s new process, already used in several places in 
the Dutch East Indies, a thin layer of latex is spread on tin plates with 
recurved edges. After some time, the water ha.ving evaporated, there only 
remains a thin coating of rubber. The films thus obtained are smoked by 
revolving them in a drum covered with perforated sheet-iron, and are sub¬ 
sequently compressed into blocks. On the second day after tapping, the 
rubber is ready for despatching. The rubber thus retains the original 
latex elements, wdiile the cost of production is reduced to a minimum. It 
appears that this process is a step in the right direction towards obtaining 
uniformity of the product. 

817 “ Researches on Hop Hybrids. — Schmidt, j. Invesatigations OH Hops {Huniuhts 
hpulus 1 +.): VI“On the aiiioiuit of lupuJin in plants raised by crossing; Vlll-On the 
llowering-time of plants raised by crossing. — Comptes-rmiin^ dcs Traviiux da I abonitonc 
dc Carkheri^, Vol. XI, Part 4, pp. 165-183 and 1S8-193, Copciiliagcn, 1015. 

ISew researches belonging to the series begun upon the hop by Schmid'C 
[Comj>tes-rmdus des Travaux du labomtom de Cavlsbevg, passim). 

L Lupulin content of hop hybrids. — Numerous details re.spectitig cross¬ 
ing-experiments carried out in 1911 with a large number of varieties of hop ; 
the data obtained are clearly set forth in very complete tables : 21 female 
plants of cultivated hops from Denmark, England, Austria and Germany 
were crossed with wild male Danish plants; 774 hybrids were obtained in 
this manner and the cones analysed. The results obtained showed that, 
in spite of the presumably low lupulin content transmitted by the wild 
male plants, there were alwmys hybrids (maxinuiin variations) with n 
higher lupulin content than the female parents. 

11 . Date 0/ flowering of hop hybrids. — Similar crosses w^ere lujule iu 
1911 between 23 Danish, English, Austrian and (kiiiian cultivated fmuide 
plants and wild Danish male plants; 874 hybrids were raised, fii this 
manner early and late (extreme variations) hybrids w-ere obtained. On 
comparing the average flowering-date of the female parents with tluil of 
their offspring, notable differences are often to observed. 

818 - Connection between the Composition of Javan Tobacco and that of the Soil on 

which it Grows. — Cohbn, N. H,, in ProefstaHon voo? V(}y.^icnkndsche Tiibttd\ Mededee- 
linglAo. II, 18 pp., 3 figs.Buiteiizorg, 1914. 

The writer made chemical and mechanical analyses (the latter ac¬ 
cording to E. C.Juijus Mohr's method, — cf. 0 . De Vkhus: Mededeeling 
Dan het ProefstaHon voor Tabak No. i) of samples of twenty tobacco soils 
in the island of Java. The samples were taken to a depth of 9 inches for 
the surface soil, and from 9 to 15 inches for the subsoil; the following de¬ 
terminations were made: potash soluble in 25 per cent hydrochloric acid ; 
pho.sphcric acid ; lime (surface soil only); phosphoric acid soluble in 2 per 
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cent citric acid ; lime soluble in 10 per cent ammonium cliloride. Determi¬ 
nations for the tobacco included: ash, potash, phos|)horic acid, lime, mag¬ 
nesia and chlorine ; in addition, tlie exact colour of the ash was deter¬ 
mined by a scale of 10 shades of grey obtained by mixing 5,10, etc., up 
to 50 per cent of animal charcoal with calcium carbonate. 

The results obtained are summarised as follows : 

1. The citric-soluble phosphoric acid decreases as the soil becomes 
heavier and more disintegrated. 

2. The content of so-called available lime in the various soils is 
proportional to the amount of the “ very fine '' fraction of the soil. 

3. The proportion between the lime soluble in 25 per cent hydrochloric 
acid and the amount of “ available lime is in inverse ratio to the amount 
of '' very fine '' soil and approaches unity. 

4. There is no connection between the amounts of potash present in the 
tobacco and the soil respectively. 

5. There seems to be some relation between the amount of x^hosphoric 
acid in the tobacco and in the soil; heavy soils x^oor in citric-soluble phos¬ 
phoric acid prodtice a tobacco with a lower x)hosx)hate content than tobaccos 
giown on light soils. 

6. There is a certain connection between “ available lime in the soil 
and the lime content of the tobacco. 

7. In the case of the tobacco, no connection could be established be¬ 
tween chlorine and x)otash contents and combustibility. 

8. On the other hand, some connection exists between the lime content 
and the colour of the ash; the higher the lime content, the lighter the colour 
of th^ ash. 

9. There is no certain connection between the amount of magnesia pre¬ 
sent in tobacco and the colour of the ash, 

819 - Hesearches on the Curing of Tobacco in Java. — i. de vries, 0, Proeven 

met kmistmatige opdroging van tabak. — II. Jensen, H. Invloed van groen liebt op 

hei opdrogeti der tabaksbladeren. — Proefstation voor Vorstenlandsche Tabak, Mededeeling 

No. 10, at pp., 4 figs. Semarang-Soerabaia and Tbe Hague (undated). 

I. — Exxieriments were carried out in a drier of somewhat i)rimitive 
construction heated by a wood stove and aerated by a liorizoxital electric 
fan. In spite of the provisional plant, it has been shown that if the tempe¬ 
rature and moisture are well regulated in the interior of the drier, the curing 
proceeds normally and the flexibility of the leaf is maintained to the end; 
the chief conditioxi of success appeared to be the hermetic closing of the 
dr5dng-slied. It was found that the air could be kept moist by passing it 
through a series of pieces of sufficiently thick cloth continually steeped in 
water ; sj^rayers gave no results. The experiments will be repeated in a 
more scientific manner to discover whether it is possible to regulate the pro¬ 
cesses of tobacco curing, 

II. — Previous experiments on the influence of differently coloured 
light and of darkness upon the development of tobacco leaves, published by 
the writer in 1903, showed that plants placed in darkness and, exposed to 
green or blue light begin after a time to suffer from lack of dissimilation, 
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while the function of respiration is less affected. It was therefore to !)e ex¬ 
pected that during the first period of curing (while assimilation and respira¬ 
tion are still going on in the detached leaf), light wonld have some effect 
upon the process, and consequently upon the product, and that during 
the second period (while the leaf is changing colour) light might also play 
an important part iu the little-knovm alterations that take place. Very 
careful experiments, however, made both in an ordinary drier and in the 
laboratory, have revealed no difference in quality or colour betwto leaves 
dried in darkness and those dried in daylight or green light. It therefore 
seems unnecessary to illumine the drying apparatus with green lie lit or 
to keep it in the dark as is nearly alwa) s done. 

820 - The Papaw and Papain. ~ M.\cmillan, H. F., in The Tropical Aiirkultmisty Vol. 

XI^IV, No. 3, pp. 179-184, 2 plates. Colombo, Marcli 1915. 

The Wiiter gives some notes on the cultivation of the papaw tiee and 
the preparation and commerce of papain. 

The tree is best grown from seed and requires a moist tropical climate 
and a loamy soil. It begins to bear fruit at the end of the first year and 
continues without intermission until exhausted. 

The latex is obtained by making light superficial incisions or scratches 
on the unripe fruit on the trees by means of a bone knife or other non- 
metallic instrument. The incisions should be not more than % inch deep 
and ^ inch apait. The viscid juice is collected in enamelled or glass dishes, 
allowed to coagulate and dried rapidly in the sun. The incisions maybe 
repeated at intervals of 2 or 3 days, but unless this is done carefully the 
fruits are liable to wilt and dry up. The best flow of latex is obtained in 
the early morning. When dry the product is packed in bottles or jars foi 
export. 

In Hawaii the yield is said to be about i lb. per tree per annum, but in 
Ceylon from ^ to ®/4 lb. is considered a good yield. The clean product con¬ 
tains about 25 per cent of the active principle papain, but it is liable to adul¬ 
teration with arrowroot starch, rice and wheat flour, In Montserrat (West 
Indies) special drying apparatus has been introduced, the latex being ])ur- 
chased from the natives. 

The world's sup])ly of papain comes largely from Ceylon and the Wcvsi 
Indies, while America appears to be the largest consumer. A light-coloured 
product is in great demand in America, but it is difficult to procure since 
this is not its natural colour. The price of the raw product is from 6.s' Sd 
to 9s 4 d per lb. in Ceylon, about 12s in Europe and from 7^? 6^^ to 155 in 
the Unitted States. 

The total' exports from Ceylon have increased from 6 6 ti lbs. in 1911 
to 12 920 lbs. in 1912 and to 18 548 lbs, in 1913. 

821 - Citrus Culture in New South Wales, — allen, w. j. {iMt Expert, Department 

of Agriculture, New South Wales), — Farmr's Bulletin No. 90, 96 pp., 31 figs,, 20 plates. 

Sydney, 1915. 

This biletin gives a practical account of the cultivation (including 
propagation, pruning, manuring and irrigation) ofeitrus trees in New South 
Wales (Australia), with references to the practices in vogue in America and 
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Italy. The citrus trees dealt with are the orange, the lemon, the pomelo 
(grape-fruit), the lime, and the citron. 

The varieties of oranges recommended are: Washington Navel, Gol¬ 
den Nugget Navel, Golden Buckeye Navel, Thompson's Improved Navel, 
Valencia Tate, Mediterranean Sweet, Joppa, White Siletta, Parramatta, 
and Seville. Other varieties growing in the State include: Australian Na¬ 
vel, Navelencia, Groverly Navel, Maltese Blood, Paper Bind St Mihael, Ho- 
mosassa, Jaffa, Holdfast and several varieties of Mandarins. 

The handling and maiketing of the fruit is described, with particulars 
of methods of curing lemons and the colouring of oranges and lemons by 
sweating. The manufacture of candied peel and marmalade is also de¬ 
scribed. 

The bulletin concludes with an account of the insect, fungoid and 
other diseases of the trees and fruits. 

822 - Chemical and Biological Notes on Cherry Orchard Soils. — Harvey, a., and 
Hooper, C. H. in The Gardeners’ Chronicle, Vol. EVII, No. 1484, pp. 308-309. London, 
June 5,1915. 

An investigation into the chemical and physical composition of cherry 
orchard soils was undertaken with the idea of determining what constitutes 
the difference between those soils which are Imown to be favourable and 
those which are known to be unfavourable to the cherry crop. 

Six cherry orchards were selected for the purpose and their soils were 
subjected to chemical and mechanical analyses, while detailed observations 
were made on the crop records and on the pollination of the trees. The 
analyses revealed no consistent differences of any kind between good and 
bad orchards, and it was evident that though favourable soil conditions 
influence the growth of a tree they do not necessarily affect its fruiting 
capacity. 

As the cherry is a free-flowering tree, a failure to set faiit satisfactorily 
year after year would appear to be due, therefore, to lack of suitable cross¬ 
pollination rather than to some fault in the soil. And this view is confirmed 
by the fact that in one orchard several varieties cropped well, while one gave 
low yields, probably owing to the absence of any other variety capable of 
producing the required pollen. 

It is recommended that in planting cherry orcliards, several varieties 
be planted together and that these varieties be selected with due regard to 
their power of pollinising one another. In an established orchard where one 
or more varieties are cropping badly, trees known to be good pollinisers 
for the unfruitful variety should be introduced or regrafted in order to 
bring about suitable cross-pollination. 

823 - Philippine Dipterocarp Forests. —brown, w. h., and Mathews, d. m,, (Botanical 
Section of the Biological lyaboratory of the Bur. of Science and Division of Investigations 
of the Bur. of Forestry, Manila, P. I.), in The Philippine Journal of Science, Section A, 
Vol, IX, No, 5-6, pp. 414-561,12 figs., plates I-XIII. Manila, Sept, and Nov. xgx4. 

The fact that the dipterocarp forests are the most extensive and, 
important forests of the Indo-Malayan region has been pointed out by , a 
number of writers, but up to the present time little or no attempt has beeti, 
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made toward an understanding of the factors influencing their growth and 
development. A clear comprehension of these factors is important from 
an ecological point of view, and is absoltilely necessary if the forests are 
to be handled according to rational silvicultural practice. The need of such 
data has led the writers, one a botanist and the other a forester, to under¬ 
take the present study. 

In the Philippines the dipterocarp forest would naturally occupy all 
of the best sites, but owing to the combined influence of man and climate it 
has been removed from considerable areas. This is especially the case in 
regions in which the dry season is pronounced. Owing to the fact that the 
forest occurs in dense stands of a few species which may be logged at a low 
cost, it is capable of furnishing large amounts of construction and finishing 
lumber. 

The chief difference between the dipterocarp forest and a hardwood 
forest of the temperate zone lies in the several-storied arrangement 
of the former, with an accompan3dng greater density of foliage, and in 
the presence of a much larger number of minor tree species. Dipterocarp 
forests vary from dense stands in which the main story is composed entirely 
of mature and overmature dipterocarps to more open stands in which the 
main canopy may contain more individuals of other species than diptero¬ 
carps. The volume of a dipterocarp forest may be greater than that of an 
all-aged managed stand in Europe, but is usually less. When the volume 
is great its distribution is usually unsatisfactory from a management stand¬ 
point, as the bulk of it is contained in large mature and overmature indivi¬ 
duals, the removal of w^hich causes the destruction of the forest. If the dip¬ 
terocarp forest is removed aud the land is not cultivated, the forest is re¬ 
placed by a non-commercial one of a totally different t3q3c, in which the trees 
are small, soft-wooded, rapidly growing species. If, after the removal of 
the forest, the laud is cultivated and later abandoned, it usually grows up 
in grass, which maintains itself as long as it is burned over at more or less 
f re quant intervals. 

Dipterocarps growiug in virgin forests in the Philippines undergo an 
extremely long suppression period. After this supprcvssion period Parashorea 
plicaia Brandis, the most rapidly growing dipterocarp measurc^d, api)ears 
to grow about twice as fast as yellow poiffar {Linodendron litHpifcra I/.} in 
virgin stands. The average of the diptercarps measured shows rates of 
growth, after the suppression period, about equal to those of hardwoods in 
virgin forests in the central hardwood region of the United States. Para- 
shorea pUcala on Mount Maquiling (Laguna Province, Uusson), shows distinct 
seasonal rates of growth, there heiiug two periods of slow and two of rapid 
growth. One period of slow growth coincides with the dry season, the other 
with the height of the rainy seavson when the sky is overcast for a large por¬ 
tion of the time. The temperature in a dipterocarp forest like that of Mount 
Maquiling is very tmiform and not particularly high. The daily range is 
much greater in the dominant story than in the undergrowth. The humidity 
and soil moisture under the forest are always high and the rate of evaporation 
is low. The environment of the dominant story is much drier than that of 
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tlie undergrowth. The rate of evaporation^ even in the top of the dominant 
story during the dry season, is not high when compared with evaporation 
rates in deciduous forest regions in the United vStates. Environmental 
conditions in the forest are apparently favorable for growth throughout the 
year. The result is that such a dense vegetation is produced that the rate of 
growth of the individuals is greatly lowered. 

The total growth of whole forests in the Philippines will in many in¬ 
stances be greater than that in a temperate hardwood forest, but the volume 
production of commercial timber will usually be lower. Clear cutting over 
large areas will, in most instances, eliminate dipterocarp species from any 
forests. Clear cutting on small areas will, in many instances, result in a 
satisfactory stand of dipterocarp rex>roduction. Selective cutting and cull¬ 
ing, if not severe, will merely lower the volume xoroduction without seriously 
changing the species composition, hut if continued over long x^eriods will 
result in the elimination of all dipterocarp species which are cut. A partial 
cutting followed a long period of closure seems to he the mOvSt satisfactory 
method of cutting over a dix:>terocarx) forest. 

Present experience seems to indicate that x>lanting of dipterocaips 
will not be successful in open lands and probably only moderately vsuccess- 
ful in second-growth forCvSts or in ox)enings in the high forest. If planting 
is to be attempted in the Philix^pines at the present time, species which are 
easier to handle than dipterocarps and more valuable at maturity should 
be chosen. Heav\ stands of dipterocarp forest which are 1 argely overmature 
will have to be managed under some modification of the clear-cutting sys¬ 
tem. Those which contain distinct second and third stories composed par¬ 
tly of dipterocarps and partially of miscellaneous species can be most suc¬ 
cessfully managed under the sheltei-wood system. Those in which there is 
a satisfactory distribution of dipterocarps throughout all size classes can be 
satisfactorily handled under either the shelter-wood system or the selection 
system with a diameter Innit. Those which have been very heavily cut 
over under a diameter limit that was too low should be x^rotected from all 
cutting until the small dix>terocarps in the lower stories become large enough 
to bear seed. 

824 - Cultivation of the West Indian Cedar (Cerfre/a oi/ora^aL.). —T.Notassuincoi 
Cedro EBpafiol, — T.a Ilacumltty Vol. X, No. 7, pi). i«)8-200, BntTalo, N. Y, 

April 1015. — II. Marklf-y, 11. [I. Notas Bobro cl cullivo del Cedro ICsptifioL — 

No. 8, pp. 351-252, 8 figjs. May 1915. 

I. — It is generally believed that Cedrcla odorata T. (Meliaceae), or 
West Indian cedar, is becoming scarce, but as a matter of fact there are 
still enormous reserves of this tree in the West Indies, Mexico and Central 
America. However, the increasing demand for the wood (i) renders it 
advisable to study the means of ensuring its production. 

, The West Indian cedar differs from mahogany, with which it is often 
associated, and which it closely resembles, in generally not e?ctendmg 

(i) Cliidiy used for cigar-boxes, also for furniture; it is one of the most prissed woods of 
Troi>ical America. . , (Bd,) 
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higher than 750 m. (2500 ft.) and preferring the river hanks of the Atlantic 
slox^e of Central America and growing luxuriantly on ferruginous clays. In 
almost x>ure formation this tree can attain a height of 80 to 100 ft., with a 
diameter of 3 to 6 ft., the trunk being free from branches up to 15 or 20 
ft. An average tree may be reckoned at 80 to 90 ft. high, with diameter 
of 3 to 4 ft., which would give nearly 250 cu. ft. of timber; taking trunks 
down to 16-inch diameter, the utilisable timber will average 50 to 70 cu. 
ft.; a tree may be considered ready for felling when it reaches 2 ft. in diam¬ 
eter. The weight of i cu. ft. of green timber scarcely exceeds <^15 lbs. and 
seasoned timber comes down to 26 or 30 lbs. 

II. — The writer gives the results of some trials of j>h^Rtiiig West 
Indian cedar as a pa3dng project. The measurements given in Tables I and 
II were taken in a plantation in the State of Chiapas (Mexico). 


Tabue I. — Initial develoj>ment of an individual tree. 



Girth 

IncieajKi in giilh 

Height 

Increase in height 

Age 

.... 


...» 

— 

— 

in. 

in. 

ft. 

ft. 

18 montbs * . . . 

, . II 1 


10 ) 



• 

.... 4 


. . . , 6 

28 » . . . . 

. • 15) 


16^ 


4- years . 

. . 22 i 


— 

— 

5 ». 

. . 29 r ■ 

. . » « / 


—- 


Tabue II. — Subsequent development of several trees. 


Tree 

Age 

Girtli 

Height of 
clean trunk 

— 

years 

ft. 

in. 

ft. 

I. 

.... 23 

10 

I 

22 

2. 

.... » 

10 

2 

30 

3 . 

.... » 

6 

5 

30 

4 . 

.... 

6 

$ 

24 

5 . 

.... » 

6 

I 

32 

6. 

.... 15 

6 

7 

22 


In another plantation of nursery-reared trees, which were 12 inches 
high at transplanting and set 20 ft. apart, the girths at 27 years were 
81 in. and 67 in. in two rows, average 74 inches. The whole plantation 
consisted of 300 trees estimated, at market price, as worth $10 000. 

These satisfactory data show that commercial planting of West In* 
dian cedar is possible. In fact a plantation of 20 000 nursery or sown trees 
(either alone or associated with castilloa or bananas), with the first cut at 
15 years, might realise, at present prices, the sum of $500 000 ; further, it 
must be remembered that cultivating these trees on a limited area decreases 
the felling expenses by 50 per cent. 

S25 - Pittus pinaster for Sowing on Peat Bogs in Ireland. — Mac Orbook, a., in 
Irish Ca/rdening, Vol. X, No. 112, pp. 86-87, z figs, Dublin, June 1915. 

Experiments on the afforestation of peat bogs in Ireland show that 
Pinus pinaster sown directly in the peat gives remarkably good results, 
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tlioiigh the soil is fatal to Scots pine [P syloestris). It is probable that the 
maritime pine (P, pinaster) has not been in great favour on account of the 
difficulty of transplanting it. The seedlings resemble those of the Coisican 
and other pines in producing a long tapioot and aiv therefore man 
suitable for direct sowing. 


IJVE STOCK AND BREEDING. 

826 - Transformation of Baci/Ius tuberculosis mammalis into B» t gab hygiene 

JinaceUS* ~~ Zwick and Zeller (Communications ot llic vSauitary Oflicc), in 

Uirlincr Tierdrzihclie Woehtmehrijt, Ycai 31, No. 23, pp. 268-269. June 10,1915, 

According to the recent researches of Bang and Bongfrt, it is easy to 
effect the transformation of Bacilhis iubercidosis mammalis into Bacillus 
fubercidosis ^allinaceus by simply inoculating fowls with the mammalis type, 

The writers have studied this question experimentally by inoculating fowls 
either with cultures of this latter, or with eninlsions made from infected 
organs. They used 100 fowls which were treated with bacilli obtained from 
horses, cattle, pigs and man respectively. In no case, not even when the 
conditions for the transformation were rendered more favourable by pre¬ 
vious transmission of the I'mcilli through a rabbit, were the writers able 
to record the transformation of the mammalis type into the ;^allinaceus type, 

Tlie same negative result was obtained on inoculating the lungs of numerous 
pigeons with bacilli of the bovinus type. 

The experiments of the writers therefore do not confirm the results 
obtained by Bang and Bongket. 

827 - A New Dipping Fluid. —Brunnich, J. C., and smith, F., in Qumshmd A(incuUttra 1 

Jourmlf Vol III, Part 4, pp. 161-163, Brisbane, April 1915. 

The undoubted extra efficiency imparted to arsenical solutions as toxic 
agents to the cattle tick by the incorporation therewith of tallcw or oil 
soaps and Stockholm tar led to their general adoption in dipping fiuicls and 
to their inclusion in the dipping formula under the regulations of the Di¬ 
seases in Stock Acts i8()6-i898 of the Queensland Government. Tar and 
soap are the highest priced ingredients of dip mixtures and this lias led to 
climiimtions in the proportions used. The high price and difficulty of 
obtaiiiiug Stockholm tar of good quality led the writers to conduct 
experiments with commercial ''bone oil*' as a substitute. 

This oil is a bye-product in the manufacture of bone cliarcoa! and is 
procurable in sufficient quantities from sugar refineries. Experiments showed 
it to be in the main readily emulsifiable by boiling with alkali, and the , 
resulting solution possessed marked detergent property and retained this 
in common with Stockholm tar when compounded with hard water,' , ', 

Spraying and dipping experiments against ticks with bone oil at tite, 
rate of i gallon to 400 gallons of arsenical dip proved its total #04^ and- 
showed a decided beneficial andemoHent effect. The strong* though not ^ 
objectionable, odour imparted by the oil leaves theanip^ate in from'24 to ^ 
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48 hours and is not communicated to the milk drawn from a milking herd 
subsequent to dipping. 

The method of preparing the concentrate is as follows : 

The bone oil is heated in an open pan with one-quarter its weight of 
caustic soda and stirred. After 15 minutes the heating is stopped and a dry 
intimate mixture of arsenic (4 parts) and caustic soda (i part) is stirred into 
the oil in small portions. On cooling, sufficient water is added to make a so ft 
homogenous paste which can be immediately dissolved in more water to 
produce the dipping fluid. 

The following figures are the averages of several laboratory trials: 


95 parts weight 
25)) » w 

100 » » » 

25 * 

Total ... 2^-5 

On cooling, the mass weighed 200 parts, so that 50 parts of water were 
added to make the final paste, which is used in the proportion of i part in 
200 of water. 

828 - A Disease Resulting from Feeding Horses with Sugar or Molasses. — sustmann, 

in Berliner TiemrziUche Wochcnschrijt^ Year 3t, No. 21, pp. 241*242. Berlin, May 27,1915* 

The writer observed early in the year in Germany that a considerable 
number of horses which had received a large ration of sugar or molasses 
(4 to 10 lbs. per day), in place of oats, went sick or even died. In several of 
these cases which he studied, he was able to record the presence of symptoms 
similar to those occurring in horses suffering from haemoglobinuria, but less 
severe than is usually the case in this disease, and accompanied by periodic 
paralysis of the intestine. Nevertheless, the writer believes that it is a 
question of the same malady. 

The cause of haemoglobinuria is an excess of energy due, in the opinion 
of the writer, to an excessive ration of sugar, which is capable of giving 
rise to the disease even when the animal is regularly worked. Physiologically 
the occurrence of the complaint is to be explained by a more intense conver* 
sion of sugar into glycogen. 

As regards the prevention and treatment of the disease, the writer re¬ 
commends giving a much smaller ration of sugar and partially replacing this 
carbohydrate by grass, carrots, maize, etc. The ordinary method of gra- 
dually accustoming the horses to larger rations of sugar does not usually 
give good results. The sick animals were treated by Dr, vSustmaiin with 
10,5 gms of Digalen ” (i) and wdth a mixture of 8 gms. calomel + 500 

(i) Digalen ” is a 25 per cent solution of “ digitosine’^ in glycerine, “ digitoxine ” 
being one of tlie glucosides of foxglove {Digitalis). It is an effective substitute for the leaves 
of this plant, thanks to its rapid action and to the fact that the dose is capable of accurate 
estimation. (Cf. Etjobn FeOhner ; ArzneimUteUehre fm Tierdnie^ p. 45, Stuttgart, 1911). {Ed.) 


Bone oil . . . 
Caustic soda . 
Arsenic. . . . 
Caustic soda . 
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gms. castor-oil; the former was injected snbcritanconsU, the latter 
ingested. 

Before administering these remedies, the writer either gave the animals 
a dose of 0.3 gm. of morphine or bled them well. After this treatment the 
bowels were worked by introducing hot water (40*^ C.) into the rectum. 

All cures were ejected at the end of two hcurs. 

829 - Inquiry into Braxy —M’ Gowan, J. P (Koyal College of l^hysiciaus’ Caboralory, 

Edinburgh), in Transactions of the Hiixhland and Ap'iculhival Society of Scotland^ 

Vol. XXVir, pp. Fdinburgh, 1915. 

In 1888, from the stomach of sheep which had died of braxy, 
isolated an organism which he considered to be the direct cause of the disease. 
His conclusions weie later confirmed by Jensen and have since been accepted 
as established principles by the British Commission on Braxy, which published 
its report on the disease in 1906. As neither of the above investigators 
worked with fresh carcasses, but only with material which might well have 
undergone considerable change and contamination, their results were open 
to criticism, and in 1912 the writer initiated a new enquiry into the cause and 
distribution of the disease. 

Post mortem examinations were earned out on sheep either immediately 
after or within a few hours of the death of the animals; from the lungs 
and heart blood was obtained an organism — Bacillus bipolaris sepiicus 
ovium — which reproduced exactly the symptoms oX braxy w-hen injected 
into rabbits and sheep. The organisms described by Nielson and Jensen 
were also found, but not on the perfectly fresh carcasses, and as the 
organisms in question are of a putrifying nature, it would appear as though 
they only developed as a result of an infection of the lesions after death. 
B, bipolaris belongs to the group of haemorrhagic septicaemia organisms 
which are normally present in the mouth and nose of the sheep, without, 
however, causing the development of braxy symptoms unless the vitality 
of the animal be lowered for some reason. These organisms are also 
capable of producing diseases resembling a milder form of braxy, such as 
are well known wherever braxy is i)revalent, and it is suggested that these 
milder diseases serve to immunise the sheep against the more severe attacks 
of braxy itself. 

As to the conditions under which B. bipolaris suddenly becomes virulent, 
the enquiry revealed the fact that there was an intimate relation between 
the occurrence of hoar forst and the ajopearance of the disease. It would 
seem as though the sudden cooling which occurs when a frosty night follows 
a spell of damp weather causes a severe chill to the animal body resulting 
in the development of braxy. The enquiry showed further that the disease 
was aliiiost entirely confined to sheep in a thriving condition w^hich had access 
to rank, succulent herbage. 

Until further experiments have been made, treatment by means of a 
vaccine prepared from B. bipolaris is not recommended, but it is urged that 
measures should be taken to prevent sheep from eating rank sncoulent food, 
when it is covered with hoar frost, , / ' 
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830 - Butter Fat in Relation to Animal Growth (i).—i. Osborne, t. b., cmd waice- 
MAN, A. J. (Connoclicut Agricultural Expcriiiicni Station): Docs biitterfal contain 
iiitrogeii and phosphorus? — The journal oj Uioloi^ical Chemistyy^ Vol. XXI, No. i, 
pp. ()i-0D Baltimore, Md., May 1915. — II. Me Collum, IC. V., and Davis, M. (University 
of Wisconsin]: The influence of ccilaiii vegelabie fats on growth. — JlmL, pp. 179-182. 

L—Butterfat, when fed to young animals, provides some vital and in¬ 
dispensable constituent which promotes growth. This constituent is ab¬ 
sent in many other fats and various attempts have been made to isolate 
it and to determine its nature. To this end, samples of the centrifugated 
butterfat, similar to those used in the feeding experiments, were examined 
for nitrogen and phosphorus. Only tlie merest traces of both these ele¬ 
ments were fonncl and if the growth-promoting substance does contain 
nitrogen or phosphorus, it must be present in such small amount as to 
make its isolation impossible. It would appear more probable, however, 
that the traces of nitrogen and phosphorus are impurities derived from re- 
.sidues of the butter-milk, and consequently in future investigations on the 
nature of the growth-promoting substance, all those compounds contain¬ 
ing nitrogen or phosphorus may be excluded from the list of possibilities. 

II. — The constituent of butterfat which promotes growth in young 
animals has also been shown to be present in other fats of animal origin, 
but its existence in fats and oils of vegetable origin has not yet been demon¬ 
strate d. A series of experiments was therefore, carried out to determine 
the effect of fats contained in cereal giains in restoring to health and normal 
growth rats which had been brought to a condition of emaciation and great 
feebleness by prolonged feeding on a fat-free diet. 

Maize meal and wheat embryos added to the diet at the rate of 50 per 
cent of the whole, caused emaciated rats to recover promptly and to as¬ 
sume a normal, well fed appearance. On the other hand, a diet containing 
50 per cent of whole wheat meal, though it prevented the death of the en¬ 
feebled animals, did not cause growth to be resumed. Neither did the 
addition of r^e or rolled oats to the daily rations seem able to supply the 
necessary amount or growth-promoting substance, though in these cases 
it is possible that the rats weri. in too low a condition to admit of recovery 
with the very small quantity of growth-promoting substance preset it in 
these grains. 

The experiments further showed that an addition of 50 per cent of 
maize to the ration was more effectual than 5 per cent of butterfat in caus¬ 
ing resumption of growth. Yet animals which had undergone a perfectly 
normal development on a complete diet could not be maintained in vsuch a 
state when the fat-containing matter in the complete diet was replaee<l 
by only small quantities (5 per cent) of either maize or wheat. 

Enfeebled rats were also given dried pig heart and dried pig kidney 
as a source of fat. While the latter proved most efficient in causing a 
prompt resumption of growth, the former only afforded a very temporary 
benefit to the rats. 

The experiments are being continued. 

(1} Sec also U. Ocl. X913, No. n/i; B. Feb, 1914, No, 1.12, {Ed,), 
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831 - Comparative Researches into the Composition and Digestibility of Fresh Grass 
and of Hay dried naturally and artificially. — honcamp, f. (Rostock Agr. F:xpt, sta¬ 
tion), in Die Landwirtschaftlickcn Versuchs-Stahoncnj Vol. XXXVI, Part III-IV, pp. 215- 
276, Berlin, 1915. 

The question of the nutritive value of fresh grass in comparison with 
the same grass in the state of hay has already been treated by several wri¬ 
ters, but not in a sufficientl> exact and thorough manner. The writer therefore 
commenced a series of analytical researches in conjunction with digesti¬ 
bility experiments on sheep. He also used, for the first time, hay dried 
in vacuum, that is to say, without losses other than moisture. 

Digestibility of vacuum-dried hay in comparison with sun-dried hay and 
with fresh grass ,—It would seem from a preliminary series of researches that 
fresh grass and the resultant hay obtained by rapid desiccation in a vacuum 
apparatus have practically the same digestibility, while in naturally dried 
hay the digestibility is less (see Table I). 


Tabfe L — Comparative digestibility of fresh grass, hay dried in the 
sun and vacuum-dried hay [in average percentages of the different nutritive 
constituent's). 


Foiage j 

Uiy 

matter 

Organic 

mattci 

i 

Cftidc 

protein 

N-ircc 

extract 

Crude 
fatty 1 
matter 

Cl tide 
llbie 

Fresh grass. 

68.6 

73*5 

73.4 I 

i 

76-3 

66.8 

69.2 

Hay dried in sun ...... 

67.0 j 

71.0 

69.6 

71.I 

68.4 

72.6 

Hay diied in vacuum .... 

s i 

73*6 

73*3 

75.0 

66.8 

72.4 


Composition and digestibility of fresh grass and of sun-dried hay. — The 
second series of researches, con&ming the practically equal digestibility of 
fresh grass and of vacuum-dried hay, was chiefly devoted to the nutritive 
losses occurring in hay dried under natural conditions (see Table II). 


Tabie II. — Composition and digestilility of fresh grass and of natural 
hay [in percentages of dry matter). 


Forage 

Crude 

protein 

Crude 

1 fatty 
matters 

N-free 

extract 

Crude 

fibre 

Tresh grass: 





gross constituents .. 

15-75 

3 - 5 S 

40,75 

30-75 

digestible constituents .. 

12.00 

2.31 

25,67 

20.76 

Sun-dried hay: 

gross constituents.. 

12.21 

2.82 

40.02 

30.36 

digestible constituents. 

w 

1.53 

, 28.16 

18 . 97 ' 
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Amongst otlier points should be noticed the loss hi crude protein in 
natural hay. 

The general refBults of this series of experiments may be summarised 
as follows: 

1. The ordinary drying oi grass in the air and sun is always accompanied 
by loss of nutritive substances, even apart from possible mechanical loss. 
What these particular substances are will depend upon the manner and 
general course of the drying. 

2. Ill any case, the crude fat content and its digestibility are unfavour¬ 
ably influenced by drying the hay in the air and sun ; this is very probably 
due to the fact that when grass is dried in the sun, certain substances very 
soluble in ether and probabl} easy of digestion are entirely decomposed, 
or at any rate converted into compounds that only dissolve with difficulty 
and consequently are indigestible. 

3. The apparent lesser digestibility of the IST-free extract may be at¬ 
tributed to the processes of respiration and oxidation which are still going 
on at the beginning of the drying period. It is these processes which are 
chiefl3^ responsible for the decomposition of the very soluble, and therefore 
easily digested, carbohydrates. 

4. It appears to be proved that, under certain conditions, losses in ni¬ 
trogenous substances may occur even during the ordinar}^ drying of hay* 

Composition and digestibility of hay dried by natural and artificial means, 
— In an initial series of experiments a comparison was made between na¬ 
tural hay and hay dried rapidly at a low temperature in the apparatus 
of a manufactory of chemical products. In another series natural hay was 
compared with hay dried artificially by treatment under heat. In the first 
case the chemical composition of the two i3roducts was much the same, 
though the artificially dried hay was less digestible, as is shown by 
Table III. 


TabIvE III— Digestibiliiy of natural hay and of hay dried artificially 
at a lots) iemperature {in average percentages of the different mdritive 
constituents). 


Forage 

Orgaaic 

matter 

Critde 

protein 

N-frec 

extract 

Crude 

fatty 

matter 

Crude 

fibie 

Natural hay.. , . , 

63-3 

62.3 

65.8 

54‘9 

60.5 

Hay dried artificially at low tem¬ 
perature . 

59-6 

i 61.0 

58.4 

53 -J: 

61.7 


In the second case, the results were still more unfavourable, as can 
seen by reference to Table IV. 
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TabU'' IV. — Composition and digestibility of natural hay and of hay dried 
artificially at high temperature {in percentages of dry matter). 



Hay diicd natuially 


in tlie sun. 

Nutritive consstituciits 

—-. - - - 

-~ - 


Gross 

Digestible 

- — -- - -- 

constituents 

constituents 

Crude piotein. 

11.25 

7-23 

N-free extract. 

50.14 

34-70 

Crude fatty matter. 

2.42 

1-43 

Crude fibre. 

26.52 

15-30 


iray dried naturally at hisiU 
lempemltii e 

Gross Digestible 

constituents constituents 


9.88 

50-49 

3-26 

26.59 


4.89 

36.05 

2.16 

15-58 


The results of the last series of experiments may be summarised as fol¬ 
lows : 

1. Artificial drying of grass at a low temperature, if the neceSvSary precau¬ 
tions are observed, causes no noticeable loss of crude digestible substances. 

2. Artificial drying of grass by means of the action of air heated by di¬ 
rect fire, as is the case in the ordinary drying ai>i>aratus, is always accompa¬ 
nied by a somewhat noticeable decrease in the digestibility of the protein. 

832 - Dried Yeast as Food for Farm Stock (t).— crowther, Charles (Dopaitmeut o£ 
Agriculture, University of I/ceds), in Tke Journal of the Board of A grmUtufcy'oh XXII, 
No. I, pp, 1-9. I<ondon, April 1915. 

With the object of gaining direct experience of the qualities of dried 
yeast as a foodstuff, observations and experimental tevSts with cows and 
pigs have been made at the Manor harm, Garforth (University of Leeds 
Experiment vStation) during the past winter. The material used was of a 
powdery or flaky consistency, light to medium brown in colour, with an 
agreeable smell and a bitter taste disliked by cows. The composition of the 
material was as follows : 


per ceuL 


Moisture .. ro.9 

Crude albuminoids containing 7-7 % of N. 48.3 

Oil. 0.5 

Crude fibre .. 1.6 

Asb. 8.1 

Soluble carbohydrates. 30.6 


100.0 

Experiment with COWS. —Two lots of four cows each of similar lactation 
periods were fed during four periods of three weeks with the following 
rations: . ^ 


(i) Sec also B. Feb. 1915, No. 204 and footnote, 













FEEDS AND FEEDDSrfi 


1078 


Pciiod 


Avciagc rations pel cow per day 


Group 1 


Gioap II 


I 


3 

4 

(I) 


. 7 lbs. cake (^) 

. 7 lbs. cake 

( 4 lbs. cake 

./ 3 lbs. yeast 

. 7 lbs. cake 

The cake used was a mixture of linseed and cotton cake. 


/ 

) 

I 

s 


7 lbs. cake 

I- lbs. cake 

3 lbs. yeast 

7 lbs. cake 

4 lbs. cake 
3 lbs. yeast. 


The test was thus a comparison of the relative merits of 3 lbs. of cake 
and 3 lbs, of yeast, the introduction of the latter increasing the cost of the 
rations by o.6i. per cow per day. The difficulty of the objectionable taste 
was overcome by the addition of a little treacle. The cows were milked 
twice dail3” and the results recorded separately for the four periods. Owing 
to the small number of animals and small difierences obtained no safe 
conclusion could be drawn, although there was an indication that the yeast 
was to some extent superior to the cake. There was no indication of any 
marked difference in the fat content of the milk during the different 
periods. 

The cows were weighed at fortnightly intervals throughout the experi¬ 
ment, and showed a steady gain of weight throughout with a slightly 
increased rate during the ‘'yeast'' periods. 

Experiment with pigs. — Two lots of 10 pigs twelve weeks old were 
selected, but owing to deaths and the elimination of unsuitable animals 
group I was reduced to 3 males and 3 females. The plan of the experiment 
was similar to the preceding one with cows, the yeast being introduced 
into the rations of each group in successive 3-weekly periods during 15 
weeks. The basal rations consisted of wheat “sharps", bran, barley meal, 
maize meal and a little treacle, with the addition of a little ground chalk. 
In every case where yeast was given, it replaced an equal weight of 
“ sharps 'I During the early periods the growth of the pigs was unsatisfac¬ 
tory, but improvement began on removal to more commodious quarters. 

The average gains for the yeast lots in each period are higher than the 
corresponding gains of the no-yeast lots. The average weekly gain throughout 
the experiments was 6.13 lbs. per pig for the yeast rations and 4.72 lbs. 
per pig for the rations without yeast; against this must be set the in¬ 
creased cost of feeding the yeast, which amounted to 1,18 d. per pig per 
week. 
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Thus the extra live-weight obtained by using yeast was secured at a 
cost of d. per lb. 

It is concluded that dried yeast at present prices (£95.9 per ton) 
constitutes a very useful food for pigs as a supplement to the more 
starchy foods commonly given. 

833 - Reorganisation of the Stock-Breeding Department in Brazil. — i. Dumo Official, 

Esfados Umdos do i7t 29 and 31. Rio de Janeiro, January 20, 

February sand 5,1915, — II. Bulletin du Bureau de Rensei^nements d\i Bresil d Pans^ 

No. 33, pp 3-10. Paris, June 15, 1915. 

I. — Reorganisation of the Department of Pastorat. Industry. 
Decree No. 11460, under date of January 27,1915 (Diario Official, February 
5 . 1915)- 

The Administration of the Veterinary Department has been reorganised 
under the name of the Department of Pastoral Industry. The objects of 
this Department are: 

1) The administration and sliuly of all questions relating to stock-breeding and the iin- 
provciuent of breeds 

2) Researches dealing with the feeding of live stock aud forage analysis. 

3) The instruction of breetlers in the most up-to-date met hods of s lock-breeding poss¬ 
ible in Brazil 

*t) Researches regarding the acclimatisation and propagation of stud animals. 

5) Assisting breeders with regard to the improvement of local breeds by advising them 
as to the most suitable stud animals. 

6) The study of the best methods of storing and transporting animal products and par- 
ticularly of those relating to milk products. 

7) The ‘Study of the diseases of forage plants and the methods of their control, 

(S) The organisation of shows and competitions for hVe stock. 

9) The r<2organisation of statistics dealing with all branches of stock-keeping and breed¬ 
ing and the manufacture of animal products, 

10) The medical inspeciion of imported and exported animals. 

11) The medical supeivisioii of the inter-Statc traffic or trade in live stock, by sea, 
ri\ er or land. 

13) Scientific researches into the diseases of live stock. 

13) The preparation of biological products (serums, vaccines, etc.) used lor the 
prophyla.ris of (liseascs of stock. 

14) The administration and organisation of prophylactic measures for the suppression 
of epizootic disease.?. 

15) The treatment of enzootic and epizootic diseases. 

16) The immunisation of imported annual.?. 

17) The sanitary inspeciion of model slaughter-homscs and cold storage depots, subsi¬ 
dised by the Union, of the cattle entering the above and also of subsidised stock-breeding 
establishments, dairies, fairs or shows. 

18) The free distribution to agriculturists and stock-breeders of biological products for 
the prophylaxis of diseases of Hve stock. 

19) The spreading of practical knowledge of veterinary science. 

20) Information concerning the diseases of stock and measures for,their prevention' 

and cure. ' ' 

21) Information regarding the hygiene of domestic animals. „ .) , " 

22) Free treatment for live stock at the Vetaiaary Hospital , ., ',, 
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23) The inspection of wintering-sheds for cattle. 

24) Measures for the control and prevention of ticks and other cxtcinal animal 
parasites. 

25) The inspection of i^orts and of fiuTorics ol animal products intended for sale to other 
States or Countries. 

The Department includes: a directing Board in the Federal capital, 
zootechnical stations, model ranches, veterinary insi^ectors, veterinary 
stations and posts of observation throughout the States. 

The Directing Board consists of three sections: 

1) A stock-breeding section concerned with the compilation and distribution to breed¬ 
ers of publications and practical information, also with the collection of information as to 
breeds of stud animals, the organisation of fairs, shows, etc. 

2) A veterinary section concerned with the performance of all measures connected with 
sanitary inspection and animal hygiene, with the preparation and distribution of scnims, vac¬ 
cines and other biological products, the inspection of ports, manufactories of animal products, 
the transport of animals by rail, the disinfection of trucks, etc. 

3) An administrative section. 

The area administered by the Department of Pastoral Industry is 
divided into ten districts of Inspection, distributed as follows : 

I) Amazonas, Para and Maranhao (centre at Belem); 2) Piauhy and Ccara (centre at 
Fortaleza); 3) Rio Grande do Norte, Parahyba and Pernambuco (centre at Recife); 4) Ala- 
gdas, Sergipe and Bahia (centre at Bahia); 5) Sao Paulo and Matlo Grosso (centre at Sao Paulo); 
6) Minas Geraes and Goyaz (centre at XJberaba); 7) Rio dc Janeiro and Bspirito Santo (centre 
at Campos); 8) Parana (centre at Ponta Grossa); 9) Santa Catliariiia (centre at Florianopolis); 
10) Rio Grande do Sul (centre at Santa Maria da Bocca do Monte). 

At the head of each of these districts is a Veterinary Inspector, aided 
by as many veterinaries and assistants as he requires. Each District is 
to possess bacteriological laboratories, the means for the maintenance of 
a veterinary hospital, sanitary inspectors and also a library dealing with 
veterinary science and animal hygiene which can be consulted lireeders 
and other persons interested. There is also to be a free information bureau 
and a department for the distribution of serums, vaccines and liiological 
products. 

Veterinary inspection of ports. — The inspection of imported animals 
devolves upon the port veterinary inspectors. The following diseases 
are regarded as contagious: 

Cattle plague^ or contagious typhus in all ruminants — Contagious plcuro-pncumouia hi 
cattle — Mange and scab in sheep and goats — Foot-and-mouth disease in cattle, sheep, goats 
and pigs — Glanders (internal and cutaneous forms) in horses, donkeys and thdr hybi'icls — 
Rabies and anthrax in aU species — Symptomic or emphysematous anthrax in cattle — 
Measles and pneumo-enteritis in pigs — Pyroplasmosis and trypanosomiasis in cattle, horses 
and dogs — Tuberculosis in all species — Fowl cholera. 

No animal suffering from a contagious disease or susjiected of convey¬ 
ing infection is allowed to enter a Brazilian port or to cross the frontiers; 
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the same rule applies to their hides and other products, and also to forage 
from infected countries where there are no measures dealing with the veteri¬ 
nary supervision of live stock. It is further extended to any object which may 
have been in contact with sick or suspected animals and might be a means 
of spreading infection. 

Importation of animals. — The importation of animals is subject to the 
following conditions: 


a) The presentation to the port inspector, by the owner or his representative, of the 
animals’ health certilicate; this certificate must have been given by a competent authority 
and certify tliat during the thirty days preceding embarkation no contagious disease has been 
recorded in the zone from which the animals have come. 

b) The presentation of the official certificate certifying inoculation with tuberculin 
in the case of cattle and with mallem in that of horses and mules. 

c) Veterinary inspection of animals for a certificate of soundness. 

d) Submission, when necessary, to any preventive measures directed by the Depart¬ 
ment, including inoculation with tuberculin and mallcin. 

For the registration of stud animals for breeding purposes evidence of pedigree is necessary. 


Animals suspected of infection are to be re-exported, or jdaced under 
observation in a veterinary hospital. All animals, forage and an^^ object 
that may have been in contact with suspected individuals are also to be 
placed under observation and subjected to prophylactic treatment. 

HerdvS intended for the stall and considered as sUvSpect are to be re-ex¬ 
ported, or slaughtered; in the case of bubonic plague, they are to be 
slaughtered and burnt. 

Animals for breeding purposes regarded assuvspectareto be quarantined 
for a period corresponding to the incubation period of the disease. 

If the post mortem examination of the slaughtered animal does not 
reveal the lesions, or characteristic pathological symptoms, of the disease 
from which it was supposed to be suffering when slaughtered, the owner 
shall be entitled to compensation not exceeding the value of the animal and 
of the articles destroyed, provided that all the importation conditions have 
been observed. Should the postmortem confirm the diagnosis, the owner 
is entitled to no such compensation. 

In the event of the post mortem results being contested, the owner may 
have another examination made by a veterinary surgeon of his own choice; 
in case of disagreement, the two experts shall select an arbiter to decide 
the matter. 

Foreign cattle may only be imported at the frontier Customs offices, 
or at one of the following ports; Belem, SanFuiz, Fortaleza, Recife, San Sal¬ 
vador, Victoria, Rio de Janeiro, Santos, Paranagua, Florianopolis, Rio 
Grande and Cuyabd. 

The special work of the veterinary stations of the Slates shall be the 
study of the diseases attacking domestic animals, particularly tropical di¬ 
seases, the organisation of prophylactic measures, the diffusion of practical 
veterinary knowledge, the free distribution of serums and vaccines^ the 
establishment of infirmaries for the internment of infected animals, the 
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organisation of medico-veterinary supervision in breeding establishments 
and dairies in conjunction with the proprietors of these establishments, etc. 

In addition to veterinary stations, the Government is to CvStablisii 
posts of observation at ports and at those places on the frontier which arc 
set apart for the export and import of live stock and also at the wintering 
stations and frontiers of the States. These posts of observation are intended 
for the inspection of animals in transit, the isolation of suspected 
animals, and the .slaughter of those suffering from contagious diseases, etc.; 
further, they are to afford breeders every facility for dipping their animals. 

Finally dair\ inspectors are to visit the princij)al factories of dairy pro¬ 
ducts, as well as breeding establishments, in order to give instruction in the 
best methods. 

The Direction of the Department of Pastoral Industry shall publish 
either quarterly or monthly a review entitled He vista de Veterinaria e 
Zootechiiia with the object of popularising useful practical knowledge 
regarding veterinary science and stock-breeding. This review is to be 
distributed gratis to breeders and persons occupied in rural industr}- and 
to other persons interested. 

II. — Registration oe Pedigree Stock. — Decree No. 11425 of 
January 13, 1915 {Diario Official, January 20, 1915). 

The Department of Agriculture is charged with the registration of 
stud animals, whether cattle, horses, sheep or pigs, imported from abroad 
or born and reared in Brazil. On the register are to be entered the name, 
nationality, parentage, age, coat colour, marks and other characteristics 
of the animal, as well as the name of its owner. This Register is to consist 
of eight special books, viz, two Studbooks, two Herdbooks, two Flockbooks 
and two Pig-books: one of each category for native and one for foreign 
breeds. 

Animals are considered as Brazilian if they have been born and reared 
on Brazilian territor3^ As regards foreign breeds, only piire-brcd animals 
arc eligible for registration. On the native register no animals shall be 
eligible which are of a lower class than half-breds. 

The P^ederal Government, in order to encourage progressive selection 
of the national herd, and to afford breeders ample facilities for obtaining 
testimony as to the parentage and descent of their animals, shall endeavour 
to make arrangements with rural associations or groups of associations and 
with the Municipal bodies, for the institution, in the different localities, of 
regional or local registers on the same plan as the general register. 

The certificates or extracts from these registers given by the above 
Associations shall be accepted as valid; registering and furnishing cer¬ 
tificates for pure-bred stud animals imported from abroad is reserved to the 
Union. 

On July 1st and December 31st of each year, the Department of Agricul¬ 
ture shall cause to be published in the Diario Official a report on the regis¬ 
tration of foreign stud animals effected in the course of the j)receding half- 
year. 

The entry of the national stud animals in the general register of the 
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Department of Agriculture shall take place on the ofEcial communication 
of a certificate of registration in the local registers kept by the bodies duly 
authorised. 

Only such animals as are entered in the registers may compete for money 
prizes at shows. 

A report on the registration of animals shall be published each month 
in the most important newspaper of the district. An extract from the re¬ 
gister of native animals shall be published on July ist and December 31st 
of each ^^ear in the Diario OfficiaL 

III. — REGUI^ATION of the l^KDERAD StOCK-BREEDING STATIONS. — 
Decree No. 11461 of January 28, 1915 {Diario OffictaU February 3, 1915). 

The Federal Stock-breeding Stations form part of the Department of 
Pastoral Industry. They are concerned with all experimental work capable 
of practical application, either direct or indirect, to the breeding industry 
of Brazil, particularly in those regions where the above-named Stations are 
situated. Their work is to cover the following ground: 

1) Reseaiches oti breeding, particularly those having regard to the accHmati'^ation and 
adaptation of different breeds of cattle either for draught purposes or for meat and milk pro^ 
dnetion. Their duties also include giving information upon breeding methods, fattening, the 
milk industry and the care of animals. 

2) Encouraging the acclimatisation and propagation of purc-bred animals. 

3) Facilitating the breeders’ work of improving local breeds by supplying the most 
suitable stud animals. 

4) Encouraging the selection of the best national breeds. 

5) The establishment of a register for animals of the Stock-breeding Stations. 

6) Instructing breeders in animal hygiene, feeding and housing, the value of forages, etc* 

7) The study of forages from the agricultufal, chemical and economic points of view, 
with particular regard to national products. 

8) The study of the parasites and diseases attacldng live stock, their prevention and 
treatment. 

9) The practical study of dairy processes, ^ 

10) The analysis of soils, seeds, fertilisers, fodder, animal foodstufis, etc. 

XI) Holding practical courses in stock-breeding, veterinary science and dairying. 

12) Consulting with breeders. 

At each Federal Stock-breeding Station, practical and elementary cour¬ 
ses of instruction for adults shall be held on the following subjects, the 
courses covering a period of three months : stock-breeding and veterinary 
science, dairy-work, agrostology. 

In order to be admitted to these various courses a person only requires 
to be above 14 years of age and to possess a certificate of primary education. 
The vStock-breeding Stations will be able to receive a certain number of 
non-paying apprentices chosen principally from the sons of agriculturists 
and breeders. 

At both the ordinary and travelling Stations, practical lectures will 
be held periodically for the benefit of agriculturists and breeders. , , 
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834 ~ The Relation of the Quality of Proteins to Milk Production — hart, B.B.,and 
Humphrey, 0 . C. (Hniversitj^ of Wisconsin), in The Journal of Biohi^^ical Chemhtry, 
Vol. XXI, No. 2, pp. 239-253. Baltimore, Md., Jiine tOT 5 

When compounding rations for inilcli cows according to a given albn- 
miiioid ratio, the nitrogenous portion of the different ingredients is estimated 
merely as '' total digestible protein ”, irrespective of the quality of the differ¬ 
ent protein substances involved. There is evidence, however, that the 
quality of the protein fed may play an important part in the subsequent 
processes of animal metabolism. Some experiments were therefore carried 
out to determine whether proteins from different sources varied appreciably 
with regard to their power of supplying the necessary proteins for milk 
production. 

Three cows were fed for periods of ten days at a time on diets contain¬ 
ing an equal amount of digestible protein derived from one of three sources: 
wheat, maize or milk. In the case of each animal a period on the ” milk” 
ration was alternated with a period on the “ wheat ” and a period on the 
"maize” ration. The intake and output of nitrogen was recorded. It 
was found that while a balance of nitrogen was retained in the body during 
the milk ration period, the body lost nitrogen during the wheat and maize 
ration periods. During the latter periods, tissue autolysis occurred and 
there was no decrease in the milk proteins elaborated. 

The results indicated clearly that the quality of the proteins is an im¬ 
portant factor and that the synthetic powers of the mammary gland 
cannot compensate for deficiencies in protein structure. Were the nature 
of the proteins in each food known, this would doubtless lead to economy 
in feeding, as the albuminoid ratio could be varied according to the effi¬ 
ciency of the protein employed. 

835 - Comparative Feeding Trials with Milch*Cows, using Rape Cake, Palmnut Cake 
and Fresh Brewers’ Yeast. ■— Renner, V., in landwittschafikchcs Jahrbwh fur Bayern, 
Year 5, No. 2, pp. ii9-r.p{. Munidi, 1915. 

The author has endeavoured to determine the influence of fresh brew- 
ers’-yeast on the milk jiroduction of cows and the quality of tlie milk and 
butter, in comparison with the influence of rape and palmnut cakes. For 
his experiments he employed two groups of 13 cows, all bekmging to 
lowland breeds with the excejition of one Simmenthal in each gtou]). 
The cows had been bought after calving, and from the day of jmtehase 
to the beginning of the experiment (ist November 1912) about 171 clays 
had elapsed for group A and 169 for group E. The basal ration was 
identical for the two groups; in addition, group A, during the whole 
period of the experiment, received 5.06 lbs. of rape cake per head per 
day, while the experimental feeds added to the basal ration of group B 
were as follows: 

T:ial Periods F<^ds 


I 

II 

Ilia 

mb 

IV 


5.06 lbs, rape cake. 

1.76 lbs. rape cake -f 3.3 lbs. palmnut eake. 
i.7^> lbs. rape cake + 25.08 lbs. fresh brewers’-yeast. 
37.84 lbs, fresh brewers’-yeast. 

5.6 lbs. rape cake. 



CATTLK 


1085 


The feeds were administered in two rations per day. Alter they had 
overcome their initial repugnance for the malt yeast poured over tlie basal 
ration of dry feed, the cows ate with good appetite. Tliey were milked 
three times a day and the average daily yields ]>er cow^ arc given in the fol¬ 
lowing table: 


TabTvK I. — Average daily milk yield jyer coio. 


Periods 

Experimental feeds 

Daih milk yield per cow m pounds 

No 

Duration 

with 

gioup B 

Group A. 

Gioup B 

B moie ( 4 -) or 
less (—) than A 


l~5. XI. 

Transition. 

28.55 

27 . 5 d 

- I.OI 

I 

6 25, XI. 

Rape cake. 

2S.73 

27.69 

— 1.04 


26 30. XI. 

Transition. 

27.32 

26.90 

— 0.42 

11 

I-II. XIL 

Palmnut cake. 

27.76 

27.19 

— 0.57 


T2- 19. XIL 

Transition ..... 

27.06 

28.09 

-h 0.13 

TUa 

20-29. XII. 

Brewers’ -yeast (light ra¬ 
tion) . 

27.80 

28.24 

H- 0.44 


30 .Xn- 3 .L 

Transition. 

27.52 

28.55 

H" 1.03 

III6 

4~i8. 1. 

Brewers’-ycast (heavy 
ration). 

27-91 

29.23 

-1- 1.32 


I 9 “ 23 . I. 

Transition. 

27.89 

27.74 

— 0.15 

IV 

24. 1-7. II. 

Rape cake . 

27.10 

1 

26.09 

- I.OI 


Tabwj: II- - Changes in the quality of the milk. 




specific 

gravity 

Pat 

Total 

solids 

SolidS‘Uot-fal 




- 

— 





— 



A 

B 

A 

B 

A 

B 

A 

B 

.... 

— 

"1 

' “ 

' % ‘ 1 

“ % 



%" ! 

% 

X and IV. . . . 


1.0330 

1 

X.0326 

I 

3-26 

3.23 

12.42 

12.28 

9.16 

9.05 

II. 


1.0330 

1.0324 

3.21 

3.31 

12.39 

12.34 

9.16 

9.03 

Ilia . 


1.0327 

1.0327 

3-27 i 

325 

12.36 

12.34 

9.09 

9.09 

Ill 6. 


1,0330 

1 

1.0331 

_ 

3-24 i 

3.37 

12.40 

12.58 

9-16 

9.21 


No increase in the milk yield due to the palninut cake can be detected 
by examination in either of the two groups taken as a whole or in the single 
group B. taken from period to period. There can be no doubt, however, 
as to the increased yield resulting from the brewers' yeast. 
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Table II shows the changes which occur in the quality <d the milk. 

Here the palmnut cake shows its characteristic effect of increasing 
the fat content of the milk. During the period of feeding with brewers' 
jeast the specific gravity rose alittle, the content in .solids-not-fat increased, 
as did also the fatty matter during the period of the heavy ration. 
It is difficult, however, to decide whether this is due to the brewers' yeast 
or to the absence of rape cake, which is loiown to have a tendency towards 
diminishing the fat content of milk. In any case it may be said that the 
effect, if indeed there be any, of brewers' yeast in increasing the fat con¬ 
tent is only very slight. 

As regards the changes in the quality of the butterfat resultmg from 
these different feeds, the following facts have been established: The but¬ 
ter derived from the milk of cows fed on rape and palmnut cakes was 
white, whereas that from cows fed on brewers' yeast was yellow. The 
'' rape-cake butter " at a temperature of i8^ C. was soft, it lost all shape 
and remained adhering to the sides of the glass vessel; the “palniimt- 
cake butter ", on the contrary, and also that resulting from the brewers' 
yeast, were, at the same temperature, firm, retained any shape imparted 
to them and did not adhere to the sides of the vessel. 

The writer has also determined the solidifying point, the iodine number 
according to Htibl, the saponification value according to Koettstorfer and 
the Reichert-Meissl number; these data are given in Table III. 

Tabi,b IIL 



Solidifying point 

Iodine number 

Saponification 

value 

Xcidiert-MeJssl 

number 

Periods 

A 

B 

A 

! 

U 

A 

i B 

1 

1 

A 

B 


17.9'' c 

17-9* c 

36.14 

3471 

228.2 

228,8 

28.30 

28.38 



— 

39.40 

3^2-67 

« 23.5 

229.0 

— 

— 

in6. 

17,90 C 

19.20 c 

42.07 


220 ,g 

227,6 

25.44 

26.89 


The value arrived at in this experiment for the brewers' yeast, cal¬ 
culated on the basis of a daily milk 3deld of 1.47 lbs. per cow and an 
increase in live-weight of 5,15 oz, per day was 3.4 pf. per kg. 
per lb., or is M per cwt). This calculation is based on the following 
values: 18 pf. per kg. per lb., or per gal.); live-weight 70 ]>f. 
per kg. per lb.); rape-cake 12.50 marks per quintal (6s 3^ per cwt,), 

836 - Feeding Pigs on Straw Meal: Ixperiments in Germany, — Brahm ; von uee 

Heide; andXxJNTz; — Mitteilmgm dsf Deukchm Landwirischafts-GmUschaft^ No. 16. 
Berlin, 1915. 

The writers used in their ejsperiments two kinds of straw meal, of 
which the composition is given in Table I, 
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Tabt,e I. — Composition oj two kinds of straw meal. 


Constituents 

Meal No 1 

TVIcal No. 2 

— 

per cent 

per cent 

Crude piotciii , ... 

. 3 -*P 

8,50 

Fatty matter . . 

. 2.09 

2.75 

Crude iibre . . 

. . 27.30 


K“frec extract . . 

... 58 80 

b 2 .i 6 


Meal No. 2, which contained a large ainomit of ground grain, cannot 
be considered a true type of straw meal. 

When fed, the straw meal was mixed with gluten, sugar, molasses or 
skimmed milk, that is to say, with substances that were almost entirel3 
digestible. The digestibility of the straw meal was calculated on the basis 
of a digestibility^ coefficient of 90 per cent for the gluten and milk protein 
and of TOO per cent for the sugar (see Table II). 


Tabx.e II. — Di(iestihility of the two kinds of s^raw meal. 



Meal No. I 


Constituents 

--- . 

-.—. 

Meal No. * 


as fine dust 

less fine 



Per cent. 

Per cent. 

Per cent. 

Protein. 

1.46 

1.99 

1*54 

Fatty matter. 

0*45 

! 0.28 

0.92 

Crude fibre. 

1,47 

3-79 

0.00 

N-*free extract. 

17.08 («s6i. 4 gr. cal.) 

9.20 {=31.9 gr. cal.) 

21.40 


In accordance with the loss of nitrogen due to the straw and recorded in 
the faeces, there was a deficit in the balance of nitrogen in the feeding experi¬ 
ments; in the first experiment, which lasted 5 days, the loss was 17.3 gins; 
in the second, which was continued for 6 days, it amounted to 21.6 gins* 

Experiments with the respiration calorimeter proved that straw meal 
increases the work of digestion. By fermenting the fibre of straw meal by 
means of bacterial action, a very high digestive coefificient was obtained for 
this constituent, but in this experiment also the nitrogen balance showed 
a deficit, 

The writers conclude that the results of their experiments do not war¬ 
rant the adoption of this method of feeding. 

837 » Length of the Gestation Period in Yorkshire Sows. — das.sogno, lino, 

siria latitera e sooiecnica, Year XIII, No. 12, pp, 180*182. Reggio Etailia, Juiifi 15, x^x$* 

Examination of 176 cases in Yorkshire sows shows that the gestatioif 
period varies between iii and 116 days; the usual average is 114daysaind 
the interval between the longest time (128 days) and the short6st|i66 days). 

' is 23 days. ^^ ;■• 
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In addition to this fact, the establishment of which was the writer's chief 
object, it was discovered that the predominance of one sex in the offspring 
does not noticeably alter the length of the gestation period; nor has the size 
of the litter any influence upon it. This agrees with the opinion of Dr. Saba- 
TiNi, who, basing his statement upon 1109 observations, denies tliat the ges¬ 
tation i^eriod of a sow is the shorter the larger the litter she produces. The 
writer ascertained further that the shape and weight of the young pigs 
were also without influence upon the length of the gestation period. 

The length of the period does, however, vary with the age, vigour and 
general condition of the sow. and more especially with the more or less 
normal functioning of its ovaries. 

838 - Studies on the Physiology of Reproduction in the Domestic Fovi 1 . ~ xni. On the 
Failure of Extract of Pituitary Body to Activate the Resting Ovary — ukarl, r., 
and Surface, U.M.(MaineAgricultural Bxpcuiiient station), m'iJu’ Journal of JUuhi^tcal 
Chetmsfry, Vol. XXI, No. i, pp. os-io^. Baltimore, Md., May 1915. 

Having showni in a previous paper that an extract from the corpus lu- 
teum of a cow would inhibit ovulation when injected into a fowl, investiga¬ 
tions were initiated to discover a substance which would have the contrary 
effect and activate a resting ovary. An extract of the anterior lobe of the 
pituitary body of a cow was injected into fowls in various-sized doses during 
the period of moult, when the ovaries# are known to be in a condition of com¬ 
plete inaction. In no case did the infection cause a hen to resimie her laying 
activities immediately, and in some cases the lesting period was even leng¬ 
thened, possibly owing to the temporary ph3’’siological disturbance of a severe 
nature which followed the injection of the pituitary extract into the blood 
stream. 

839 - Eleventh Annual Egg-laying Competition in South Australia, 1914 - 15 * — 

I^AURIR, I). F. (Poullry Fxixirtand U^’cturer), in The Journal oj the Ikpariment 0/ A^rr 
culture of South Austmliai Vol. XVIII.Nus. 9 and jo, i)p 7 ]l ’747 and Adelai<le, 

April and May 1915, 

The* eleventh competition (held at Parafield) consisted of three 
sections: first, third and fourth, the second having been merged in the 
first. 

Section i. Open to the world. The number of birds com])etiug 
was increased from six to ten in a pen. Fifty-one pens were entered, 
including 49 pens of Wdiite Deghorns, and one pen each of Black Oq)iug- 
tons and White Wyandottes. 

In Sections 3 and 4, each pullet was separately housed under the single¬ 
testing method. Section 3 was limited to light breeds only, and there 
were 34 entries of six pullets each, all White Leghorns. In Section 4 (Ge¬ 
neral Purpose Breeds) there were 25 entries (150 pullets). They included 
Barred and White Plymouth Rocks, Black, White and Btiff Orpingtons, 
Silver and White Wyandottes, Rhode Island Reds, Langshans and Indian 
•Game. 

The total number of birds competing w’^as 864* 

In conformity with the regulations any pens the eggs from which do 
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Table I. — Snnimarv oj results. 


Section i 

Sections 3 and 4 

Number of hens... 

340 

222 

Total number of eggs laid. 

6674S 

38 552 

Total value of eggs laid. 

£280 13s 4d 

£162 ZS Zd 

Total cost of feeding . 

£i 2 ‘/ ljs bd 

£()” 13^ 

Profit over cost of feeding. 

£152 LjS lod 

£94 Ss 8 d 

Average number of eggs hiid per hen . . , . 

190.3 

104.9 (Seel. 3; 

1559 4) 

Average cost of food per hen. 

ys b.sd 

6 s T.ifn/ 

Eggs laid by winning pen. 

2 523 

— 

Highest average per hen. 

252.3 

— 

Profi over cost of food per hen. 

8vS Li.Sid 

Ss 6 cl 

Eggs laid by winning hen Sect. 3. 

1 

278 

)j « )) Sect. 4. 

1 

! “ 

196 

♦' lucludiiiQ food led to dis(iuahtied birds and birds 

that died in Sections 3 and 4. 


Table II. — Comparison of the Series oj Eleven Tests, 
made in South Australia, from April i to March 30, 1903 to 1915. 


Ivocaiity and date 

No. 

of 

Eg.gs 

laid 

Average 

per 

Eggs 

laid 

by 

Cost 

of 

food 

Return 

per 

Prolit 

per 



hens 

hen 

winning 

pen 

per 

hen 

hen 

hen 

Magill 

1903-4 .... 

X56 

20 630 

3^32 

I 032 

7 9 

0 11 

2 

2 

Roseworthy 

1904-5 .... 

186 

21 701 

ri7 

I 251 

3 1 

6 314 

3 

2 

» 

1905-6 .... 

186 

31 962 

171 

I 3*13 

4 11 

10 7 

5 

8 

)) 

1906-7 .... 

450 

So 959 

179.9 

I 53^ 

5 aVz 

IT TO 

6 

sVa 

» 

1907-8 .... 

336 

63 818 

190 

1447 

5 

13 10 

8 


» 

1909-10 .... 

678 

126 133 

t8o 

153X 

5 fiVa 

13 10 

8 

sVs 

» 

1910-I1 .... 

534 

102 723 

192.3 

, 1513 

5 lo*/^ 

3 f 3 5 * 

7 


» 

1911-12 .... 

756 

133 093 

.176.04 

I 589 

4 

H 4 «/ 4 | 

9 

534 

» 

1912-13. . . . 

804 

146 329 

182 

I 413 

5 7-8 

16 6 i 

10 

10.2 

Para field 

1913-14. . . . 

900 

160 639 

178.48 

I 444 

4 3.8 

14 6V4 

9 

2.9 

)j 

1914-15* , . . 

34 <^ 

66 748 

196,3 

2 523 

7 6.3** 

16 6 

8 

11.7 


* There were in each pen lo pullets, as against six in the previous tests. ■— rpi4«i<S\the'pric^ 
of poultrjr foods were very high. , ^ ; 
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not attain an average weight of 24 ozs. per dozen by July 31st will be ineli¬ 
gible to x^articipate in the prize-mone^j- and will be returned to the owners 
A summary of the results obtained is given in Tables I and II. 

During the 1914-15 tests several observations were made. Those on 
feeding showed the advantage of giving green food. The value of lucerne; 
both green and cured as hay, was better recognized ; when it is used, 
the yolks of the eggs are always rich in colour. Grit is essential to success 
and consists of sharp gravel, shell grit and broken charcoal. The value 
of small charcoal for fowls is but ill-recognised by breeders. Charcoal 
should be freely provided at all times and ages. Salt, used with discretion, 
is good for fowls but not for ducks. Epsom salts (magnesium sulphate) 
and Glauber's salts (sodium sulphate) are of great value as aperients and 
correctives, even when green food is abundant. 

In 1914-15 the food used by all the hens in the competition including 
those that were disqualified and those that died, was as follows: 


£ d 

Wheat 199 5 /g btish. 47 4 4 

Bran 135 . 9 2 

Pollard 418^/20 » 33 3 5 

Meat meal 12 */g cwt. ii 4 4 

I^ncerne chaii 6 cwt. 63 lbs. i 6 3 

Grit 9 cwt 20 lbs. 1 2 4 

Salt 48 lbs. o I 6 

Oats 1 ^.'2 bush. ... 060^ 

Epsom salts 41 lbs. 006 


£ 102 i;? 10 

In continuation of studies previously begun, no cases of broodiness 
were observed from April to August inclusively; in the other months 
there were a few. The pullets in Section i (almost all White Iveghorns) 
showed a percentage nearly three times as great as those in Section 3. The 
writer considers broodiness as a distinct and hereditary character and that 
in White Teghorns it is the reappearance of a lost character—strictly s]jeak- 
ing a masked character ~ to be eliminated at all costs. The bOvSt layers never 
exhibit a desire to brood. From long continued experiment and observa¬ 
tion the writer has formed the opinion that broodiness is transmitted equally 
through both male and female lines and that non-broodiness is an ordinary 
recessive character. 

Another character to be eliminated in White Leghorns is the tinted 
eggshell. This is due to products of hepatic origin secreted by certain 
glands of the oviduct. It would seem that this factor — the tinting of 
the eggshells-is affected by some seasonal influence, being much less marked 
during the warm weather. 

It is now generally recognised that in order to have vigorous i)rogeny 
only hens not younger than two seasons must be used. 

It has alsd been proved that unless the male bird is the son of a hen 
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distinguished high la3ring the pullets will, as a rule, be poor layers. It 
has likewise been seen that improvement in the size of the eggs can only be 
effected 11-rough the male. 

840 - Sex Ratios in Pigeons, together with Observations on the Laying, Incubation 
and Hatching of the Eggs. — Cole, i;eon j., and Kirkpatrick, F., in AgiicuUutal 
Experiment Station^ of the Rhode Island State College^ Bulletin 163, pp. 463-512. [Kingston, 
R. T., April 1915. 

The results loresented in this paper have been obtained in the course 
of studies on inheritance in pigeons carried out at the Rhode Island Agri¬ 
cultural Experiment Station and at the Wisconsin Experiment Station. 

Among 1648 birds hatched, the proportion of 105 males to 100 females, 
was obtained, thus confirming the observation made by practical pigeon 
raisers and by many writers that the males exceed the females in number, 
t1 ough the figures given by some observes report a greater exceess of males 
oyer females. 

The death rate "of squabs is especially high for the first two or three 
days after hatching and at about 10 to 15 days of age. From this second 
period the number of deaths drops again rapidly to about 50 days, after 
which there is a steady but slight decrease in the number of deaths for 
neatly six and one-half years (the duration of the experiments). 

The causes of mortality are chiefly the following: lack of constitutional 
vigour, neglect on the part of the parents, specific infections and accidents. 

When two squabs are of distinctly different size at the age of 10 to 15 
days the larger squab is more often a male than a female. * 

In bisexual broods (that is in which one squab is male and the other 
female) the death rate for the two sexes is essentially equal and neither of 
the two has any marked tendency to be weaker than the other, and there 
is only a slight indication that more males than females from such broods 
survive to adult life placed at 6 months. 

Theie is a high mortality of both sexes during the first two or three 
years of their adult life, and this is especially high in the females between 
the ages of i and 3 years. On a total population of 344 males and 373 
females, the mortality from natural causes was: 

Males Females 
per cent per cent 


between 6 months and i year. 6,1 8,8 

» I and 2 years . 8,3 13.7 

» 2 » 3 » 1,9 5.1 


The higher mortality of females at early adult ages, together with 
the higher proportion of males hatched, may be responsible for the pre¬ 
vailing notion of a considerable excess of male pigeons in adult population 
and seems to confirm this notion. 

In the records kept, the number of unisexual broods, in which the 
squabs are either both male or both female, somewhat exceeds the bisexual 
broods. Considering only the unisexual broods the number of both 
females to both malesis practically equal, ^ , 
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A comparison of tlie numbers of each sex batched from first eggs and 
from second eggs respectively shows no tendency for the former to produce 
exclusively males and the latter females, but as a matter of fact more males 
than females are hatched from both. 

The mean time of laying the first egg is about 5 p. 111. and of the 
second egg about i p.m. of the second day following. The mean interval 
between the laying of the two eggs is practically 44 hours; it decreases 
progressively in the months from February to July inclusive. > 

There is a very sensible positive correlation between the time of layJing 
of the first and of the second egg. The formula 

X = — 0.48 + 0.378 //, 

in which h is the time p. m. of laying of the first egg and that of theW- 
coiid, gives the most probable time of laying of the second egg when th»t 
of the first egg is knowm. This formula is based 011 all the available datl^ 
and is not corrected for the different months. 

The mean time of hatching of the first egg is 16.5 days after the laying 
of the second. The mean tinre of hatching of the second egg is 17 days 
after it is laid. On the average therefore the time from laying to hatching 
of the first egg is nearly a day and a half longer than it is for the second egg. 
This is probably to be accounted for by the fact that the first egg receives 
very little incubation until the second is laid. There is also a high correla¬ 
tion between the time of hatching of the two eggs of a clutch. 

So far as the data presented go, they appear to indicate that sex in 
pigeons is determined according to the laws of chance. 

A bibliography of 25 works is annexed to the paper. 

BEES S41 - A Method of Recording Colour Variation and of Investigating Inheritance in 
Honey Bees. — c'>L4DEU, F. n., in The A^ncultuml Gazdic of Cumda, Vol. II, No. 6, 
pp. 515-51''^. Oitnwa, June 1915. 

For purposes of breeding work now lieiiig carried out in the apiary 
at the Central Experimental Farm, Ottawa, a new scheme of classification 
has been drawn up. The bees arc divided into ten classes or stages 
according to the amount and distribution of the yellow colour on thc' abdo¬ 
minal segments. To indicate the colour index of a colony, a hundred 
workers are taken for analysis and a diagram is made showing the percent¬ 
age distribution of the individuals among the different vStages. 

The colony from an impregnated Italian queen imported from Novara, 
and colonies from two of her daughters mated to local black drones, w^cre 
examined on the above system and it was found that the jirogeny of an 
Italian queen mated to a black drone can be distinguished from that of an 
Italian queen mated to a pure Italian drone, by the darker colour of the 
workers. This conclusion is at variance with those of Neweix (i)> who 
states that “ the purity of an Italian queen’s mating cannot be determined 
by an examination of her workers 


{Ed.], 


(i) Sec B. April 19j5, No. 416. 
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842 - Observations upon the Variability in the Weight of the Larvae and Cocoons of 

Bombyxmori, — Pigomni, in Jnjotmii^Aom scnchc, Rivuta delVIndustyia baco- 

lo^ica ei>erica, Year II, No. ii, pp, 275-283. Rome, June 3, 1915. 

In the course of his revsearches into the value of amido-aeids in the feed¬ 
ing of silkworms and tlie jdiysiology of nutrition, the writer had occasion 
to observe in certain Ijatches the progressive occurrence of a more or less 
serious irregularity in the development of the individuals. In this article he 
gives a brief account, with the aid of figures and graphs, of his observations 
regarding the variations in weight of a brood of silkworms reared under 
normalconditions,or in circumstances showing a varying degree of abnor¬ 
mality. The fundamental fact observed was that, in this case, as in that 
of all other natural phenomena, the division of the individuals of a group 
by the gradation of certain characters follows Gauss's law. He deter¬ 
mined the weight of the individuals of a small group of 75 normally reared 
silkworms and divided them into classes differing from one another by 
I decigram. In this way he obtained percentages showing that the varia¬ 
tion as regards weight among a brood of normally reared silkworms follows 
the general law regarding the normal variation of individuals in respect 
of a given character 

The writer then proceeds to examine the modifications observed if 
the normal breeding conditions are altered by means of spraying the mul¬ 
berry leaves given to the silkworms with various substances. 

Ex])eriments were made with normal leaves sprinkled with pure 
water and finally with those sprinkled with the solutions it was desired to 
' test. The silkworms were of the Kasuri breed and had just completed their 
s<jcond ecdysis. The experiments demonstrated the following facts: 

- i) The type of curve of the groups fed on untreated leaves is normal, 
with one peak and small amplitude. 

2) This type is more or less modified when the leaf is sprayed with water 
or with various .solutions. 

3) In the experimental batches, the disturbing causes produced effects 
which were cumulative and were not eliminated by the moults. 

This cumulative effect of disturbing causes, which occurs also in the 
control groups, shows that it is necessary to disturb the insects as little 
as possible during the experiment; handling, weighing, delaying the feed¬ 
ing-time, or subjection to changes of temperature produce changes in the 
vital processes which do not affect all the individuals in the same manner, 

Lastly, it was found that the arithmetical mean of the daily weighings 
cannot be taken as the index of the development of the individuals of a 
whole group, except in the case of normally reared broods. 

farm: ENGINEERING. 

843 - Mechanical Tillage Experiments at Grignon, France, in 1914 and 1915 . 

Bretigni£:be and Ringelmann, in Le Prosyh A^ricoU et Viticok, Year 33, No.'33, 

PP- 532-536. Montpellier, June 6, 1915. ' ■ 

The experiments organised by the French Ministry^ of Agriculture, 
which were commenced in the autumn of 1913, have beeii , continued, 


SILKWORM^' 
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notwithstanding some interruption due to the war, which has prevented 
the full programme (i) being carried out. The jury nominated by the Mi¬ 
nistry met in March 1915 and adopted the report drawn up by the writers 
of this paper, and which contains the following conclusions, which, how¬ 
ever apply only to the machines entered and to the conditions prevailing 
at Grignon : 

The C. I. M. A. tractor (Compagnie interna t ion ale des machines agri¬ 
coles de France) seems to be suitable for ploughing to a depth of 6 to 8 
inches, but it compresses the headlands a good deal by its turning at the 
end of the furrow, and in certain soils, this may be a dtawlack. 

The windlass tractor (M. A. Bajac) is the most advantageous for heavy 
ploughing to depths beyond I 3 inches and especially for subsoiling. 

Stock's motor plough. As this outfit requires only one mechanic it is 
the most economical for ploughing up to 12 inches in depth. For deeper 
work it is not so advantageous as other systems. It is only suitable for 
ploughing wide ridges or lands. 

The crops harvested from the plots ploughed by the various machines 
were as follows: 

I.— Grignon, Defonce field : Shallow calcareous clay soil. After wheat, 
a catch crop of white mustard was sown and ploughed in by the various 
machines, one on each plot, while one plot was ploughed by a Fle¬ 
mish double turn-wrest plough drawn by oxen, after which Grey Houdan 
oats were sown on all of them. 

The yields in pounds per acre are shown by the following table: 


Crop^ 

Straw. 

Grain... 

Chaff, etc. . . 

total.. , . . 

1 Straw . . . . 

lUtio . . , ’ to 

{ Grain .... 


Fleinisli 
plough 
drawn by 
oxen 

C. I. A. 

tractor. 

I 

stock 

motor 

ploaffli 

2750 


3360 

2170 


2.|O0 


803 

66 r 


6ti:4 

6.130 

127 


130 

100 

too 

100 


Rotarj^ diE;sersi 


24 6<) 

2542 


1725 

326 

.|0l 

4548 


S4X 

T.|7 

300 

xoo 


In all the machine-tilled plots the ratio of straw to grain is greater 
than in the one ploughed by oxen, 

II. — Grignon, Quinze Arpents field: Fairly deep loam. Wliite 
goYo oats following lucerne. The yields im pounds per acre are shown 
in the following table : 




p) See B, May 1914, No. 457. 
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Crops 

Flemish 
plough 
diawn by 
oxen 

C. I. M. A 

tractor 

Bajac 

wdodlass 

tiactor 

G. Fliiz 
tractor 
hauling 
on cable 

Stock 

motor 

plough 

Vermont 

Quelleiiec 

rotary 

diggei 

Straw. 

3613 

3379 

3569 

3212 

2989 

3345 

Grain. 

3256 

3155 

3279 

2766 

26J2 

3055 

Chaft, etc. 

580 

625 

578 

647 

635 

647 

Total. 

7440 

7159 

7426 

6625 

6256 

70^7 

< Stiaw . . , 
Ratio ' to 

III 

107 

109 

II6 


120 

( Grain . . . 

100 

100 

100 

100 

100 

100 


It will be seen that in this held and under the weather conditions of 
1913-14 the plot ploughed by Bajac’s tractor yielded a crop very similar, 
both for quantity and for ratio of straw to grain, to that obtained by the 
Flemish plough. The other ihots yielded less and (except for the C. I. 
M. A.) with an inferior ratio. 

III. — Comparison oj the results obtained in the two fields. 

In both fields the Vermoiit-Quelleiiec gave lower yields than the Fle¬ 
mish plough, while the results of the C. I. M. A. tractor and Stock's motor 
plough differ in the two fields 

In the Defonoe field the crops were heavier than those obtained on the 
work of the Flemish plough, while in the other field they were inferior. 
This may be explained by the fact that in the Defonoe field the ground was 
not too moist and it had been ploughed as well by the C. I. M. A. tractor 
as by the Flemish plough and decidedly better than by the Stock motor 
plough. In the C. I. M. A. plot the white mustard had been turned in 
better than by the Flemish plough. On the whole the plots ploughed by 
the C. I. M. A. and the Stock were better prepared than the plot worked 
by oxen. 

In the Quinze Arpents field on the other hand, the ground was wet, 
the work of the C. I. M, A. left room for criticism, while that of the Stock 
was quite unsatisfactory. It is not surprising therefore that the crops 
were heavier on the plot ploughed by oxen. 

84^1 - New Miichine for Topping, Tailing and Rowing Turnips*— i. - The North BHUsh 
Agriculturistf Vol. ENVII, No. 17, p. 374. Ediabtirgh, April29, 1915. — II.-The 
mmt and Machinery Review, Vol. 41, No. 483, pp. 340-341. Eondon, July i, 1915. 

For a long time past many attempts have been made to bring out a 
realty efficient turnip topping and tailing machine, but none appear to have 
given complete satisfaction. Messrs. Smith and Wood of Montrose^ Scotland, 
have recently built and experimented before a number of agriculturmt^ 
a new machine which not ontytops and tails the turnips but leaves them in 
rows on the field, . 
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Most farmers still do this work by hand. It is a most fatiguing opera¬ 
tion and as in England and Wales upwards of a million acres are every year 
under turnips and swedes it will be understood that a really good machine 
v^rould be welcome. 

This machine is very simple in construction, as the accompanying 
figures shovv (fig. i plan, fig. 2 front view). An open box frame {a) with the 
shafts in front is supported by the wheel or drum {^), the central shaft of 
which is mounted on the frame. This is provided with an outrigger (c) with 
a small bearing-wheel fixed at 6 ft. 9 in. from centre of drum. This wheel 
or drum consists of a series of rings (d) bound together by radial spokes. 
(e). The outer ring is somewhat smaller than the others while the inner one 
is of full diameter and sinks to a certain extent into the ground at the side 
of the turnip. For removing the shaws a circular knife revolving at high s])eed 
is employed. It is supported on a frame which rises and falls so that it is 
adjusted to the various sizes of turnips. The saw revolves counter-clock¬ 
wise and flings the shaws beneath the drum. For cutting the roots or tails, 
a blade or knife (c) is fixed at a suitable angle and suspended by an arm which 
can be moved vertically by a hand lever so that the depth of the blade may 
be readily adjusted. 'Che blade travels beneath the ground, cuts the roots 
and leaves the turni])S tree. Behind this blade is a guide that presses the 
turnips into the drum which is provided with a series of pockets for their 
reception, which convey them to the top of the drum whence they fall 
into the shoot (//) which deposits them on the ground. The shoot is pro¬ 
vided with a door which is actuated by a weighted lever and retained by 
it in the open or closed position. By the opportune opening or closing 
of this door the turnips from four drills are collected and deposited ill 
one row. 

In ordinary land one horse is .sufficient to draw the machine and will 
raise 4 acres of turnips per day, 

845 - The Downie ” hfut-craoMng Machine. — The implement and Machinery Review, 

Vol. 40, No. 478, pp 1257-1258. LoixUon, February i, 1915. 

An enormous quantity of oil derived from palm and other nuts is used 
every year. In 1914 the United Kingdom alone imported ifig 662 cwts. 
of-palm kernel oil, valued at £340 102, whilst nuts and kernels for oil pro¬ 
duction were imported to the value of £3584193. Probably the most 
tedious task in connection with the nut oil manufacture is the breaking of 
the nuts. In many places it is done by hand by native women and children; 
in other localities hand power machines, which effect a saving of 40 per cent, 
are used. The question is still receiving much attention from inventors. 

The advent of the comparatively new edible-oil nut, the coliuue nut, 
from Central America has increased the demand for nut-cracking machines, 
one of the most recent of which is the Downie The main difficulty was. 
to break the thick and very hard shell of the nut without injuring the ketr 
nel. The original intention of the inventor was to produce a hand ma¬ 
chine, but after practical trials power was adopted and the 
is driven by a 5 HP. oil engine. The extraction of kernel must be effected 
abroad, as it represents only about 13 per cent of the,original nut. . , 
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The Downie '' includes a husker for removing the fibrous coat which 
envelops the nut, but it can also deal with the coated nuts. The accompany¬ 
ing figure shows the whole machine. 

The nuts are fed to the hinsker k through a hopper and ])ass tlience 
through a shoot to a revolving table /, which delivers them by means of 
a travelling belt m to the hopper a and thence into the revolving drum or 
wheel d. 

This drum throws the nuts against an anvil or breaking block. The 
broken nuts fall from the anvil back on to the drum and are subsequently 



discharged by the rotary movement of the latter to a travelling belt n which 
conveys them to an inclined riddle p of sufficient mesh to allow the kernels 
to pass through. The larger portions of shell pass into a shoot 0, whilst 
the kernels and small portions of shell drop through p into a separating de¬ 
vice s. A fan r provided with a pipe clears away the husks from the 
shoot 

It is estimated that the machine is capable of cracking 36 000 nuts 
per hour, 3.delding 450 IbvS, of kernels, but allowing for contingencies, the 
breaking of a ton of nuts may be considered an average day's work. 
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846 - Review of Patents. 


Tillage machines and implements. 

Canada 160 732. Plough mechanism. 

160 803. tiarrow, 

Italy 145 827 Cultivator. 

147 117. Implement that can be used as a pickaxe, hoe, spade or lever. 
United Kingdom 4 247. IVIachine for trenching and ridging land. 

4763. Motor agricultural implements (harro-ws, ploughs, etc.). 

United States 1 137 77 o. Reversible disk plough. 

I 137 857. Section harrow. 

I 137 881. Plough. 

I 137 93-4 — I 138 112 — I 140238. Harrows. 

I 137 952. Pulverizer attachment lor plough shares. 

I 138 307. Plough attachment. 

I 138 546. Attachment to sulky ploughs. 

I 138 635 — I 138 925 — I 139 118. Cultivators. 

I 138 996. Plarrow and cultivator. 

I 139 751 - Gang plough. 

I 139 S40. Cultivator or plough attachment. 

1 140 019. Adjustable frame cultivator. 

I 140 144. Cotton chopper. 

I 140 275. Ploughshare. 

Manure Distributors. 

United Kingdom 4 790. Sand or manure distributor. 

United States i 137 924 — 1139 481 — 1139 498. Manure spreaders. 

I 140 266, Guano distributor and grain drill. 

Drills and sowing machines. 

United States 1137 901. Seed planter. 

Reapers^ mowers and other harvesting machines. 

Canada 160393. Sheaf stooker. 

United Kingdom 2427. Hay-coddng machine. 

3 700. Sugarcane harvester. 

United States 1138 304. Machine for harvesting and reducing corn or other growth to 

silage. 

X ^[38 953. Kafir com header. 

1138 987. Canvas butter for binders. 

1139 013. Double carrier attachment for binders. 

1139 179. Cutter apparatus for mowers, etc. 

13:40175. Mowing machine. 

I X40 244. Com harvester. 

Machines for lifting root crops. 

United Kingdom 3872. Machine for lifting turnips. 

United Slates 1138 371. Potato picker. 

1140202. Beet harvester. ' , , 
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Thfcshmg mid winnowing machines. 

Cnnadti i6o 376. Grain cleaner. 

160 85S. Grain separator ami grader, 

Italy 147 256. Mountain tliresliing inacliinc with simple fan, ball bearings and 

separator. 

Spain 59 923. InipTovement in disk or tooth rollers for threshing grain. 

United Kingdom 3 265 — 3 520. Threshing machines. 

United vStates 1138779. Com shelling machme. 

Machmes and implements for the preparation and storage of grain^ fodder, etc. 
Switzerland 69 725. Hay press. 

United Kingdom 4 589. Heater and drying apparatus for grain. 

4 649. App£iiatus for conditioning gniiii. 

United States 1 138 869. Silo. 

I 139 046. Hay press. 

I 139 157. Hay stacker. 

Dairying machines and implements. 

Canada 160 447. Milk heater. 

160857. Milldng mechanism. 

Switzerland 69 624. Device for lifting dmry boilers. 

69 757. Dust and dirt-free milk pail. 

United Kingdom 3 042 — 4 755 - Cow milkers. 

4342. Milk chum lids. 

Other agnculiural machines and implements, 

Canada 160607. Aniniat trap. 

160705. Grain giinding machine. 

160773. Emit basket 

Denmark 20 194. Manger for feeding animals at certain intervals of time l:>y elec¬ 

tric device connected rvith a clock. 

Italy 147 029 . Heckling macliine for hemp or oihei textile fibres. 

Spain 59 908. Process for the iiulnstruil uUlisalion of peel piTlp. 

59910. Process for the manufacture of potato pulp. 

59 911, Prcjcess for the manufacture of potato sta,rch. 

59 928. Machbie for washing olives anti the like, 

Switzerland 69 S29. Apparatus for raising water by meatis of compressed air. 

United Kingdom 2 260. Weed poisonitig tool. 

2 468. Madiinc for dcpericarpiug palm fruit, olives, etc. 

2 598 4 337. Machine for cracldng nuts. 

2 637. lyEitex coagulating apparatus. 

3 782. Device for releasing animals in case of fire. 

3 69S. Apparatus for preparing fibres for spinning. 

3 888. Apparatus for preparing peat. 

4 495. Heckling machines. 

4 593. Agiicultural tractor. 

4 621. Crates for flowers. 

4 723 — 4724. iVIachiEes for pulping fruit. 

United States 1138 453 **- 1 138 996 — 1139 009. Tractors. 

I 138 940. Wire reeling and unreeling machine. 

1140 221. Windmill. 
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847 - The Engineering Properties of Soils. — davis, r. o. e. (Bureau of Soils, u. s. De¬ 
partment of x\griculiui*c, Washington) in The Jotiynal of Indii^tnal and En^imrins’ Che- 
imstry, Vol. 7, No, 5, pp -122-1255 •dia'^raiua. Easton, Pa. May 1915 

The engineering properties of the soil come next in importance to that 
of its productiveness, since on them depend directly or indirectly the 
construction and maintenance of the worts of drainage, irrigation, etc. 
It is only in recent times that interest has been shown since little was 
thought to be known of these properties. The properties of the soil fxoni 
the point of view of the engineer are those that are of importance liom 
the ph3’sical point of view, that is to say the ph^^sical characteristics con¬ 
sidered by soil analysts. 

The factors determining the physical properties are mechanical com¬ 
position, mineralogical composition and moisture. All these factors, par¬ 
ticularly the last named, aie variables. All the physical properties of a 
soil are modified according to changes in moisture, and each soil has a 
definite moistine content at which the properties attain either a maxi¬ 
mum or a minimum: this is the critical moisture content of the soil. 

If the soh is alternately moistened and dried several times it acquires 
a degree of compactness known as “natural packing’’, which varies 
according to the moisture in a manner analogous to the other physical 
properties. 

The study of the engineering properties of the soil will consider the 
changes due to the specific conditions of the soil, but must also take into 
account its dynamic conditions, 
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848 - Methods adopted for Judging the Economic Results of Peasant Farming. -- 

Eatjr, Ernst, iu LandmrisMtUchm Jahfbuch jvr Bayern, Year 5, No. 2, pp. 95-113, Mu¬ 
nich, 1915* 

The writer first discusses the advantages and disadvantages of the dif¬ 
ferent methods adopted for judging the economic results of peasant farms: 
1) from the net returns; 2) from the income regarded from the points of 
view of private economy and national economy; 3) from the economies 
realised at the end of the financial year; 4) from the gross returns. The 
gross returns can very well he used as a criterion for judging the total 
result of the farm in default of knowledge of the net returns calculated 
according to an exact and scientific method. This is shown by Table 1 , 
which is based on the results of the books of the Swiss peasants' Se¬ 
cretariate, in which the farms are arranged in groups according to the aims 
of their production, and the groups thus formed are entered according 
to the amount of their gross returns. It results that the return per unit 
of area and per cent of the working capital increases at the same time,as 
the gross returns. 


botldino 
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Tabee I. — Pafallelism between gross returns and net returns. 


Aveiages of years 190(1-1913 


Type of Xaim. 

Gros5S returns 

per hectare 

per hectare 

pel cent 
of woikin^; 
capital 


francs 

francs 


BuEock-fattening. 

525 

96 

2.14 

General cattle-fattening. 

580 

II9 

2-55 

Dairy. 

709 

2II 

3*89 

Calf-fattening. 

801 i 

i 

215 

4.06 


Tlae best answer as to the success of the organisation of a farm is 
given by keeping accounts by double entry. For this the estimation of the 
gross returns is of great importance, and it is often said that herein lies the 
great hindrance to the general introduction of this system of book-keeping. 
The writer is of opinion that it is impossible to prescribe any one system 
of estimation to be employed in all cases, but that the method of estimating 
the gross returns must always be adapted to the special case in question. 
In peasant farms where book-keeping by double entry will never be as widely 
practised as it deserves, on account of extrinsic rather than intrinsic diffi¬ 
culties, the problem can often be solved by the help of special calculations. 
Thus, for example, it is often desirable to know whether milk should 
be sold or fed to calves. If the special cost is the same in both cases, 
and the value of the manure obtained is equivalent to the cost of the 
straw used for litter the profitableness of using the milk for feeding 
calves in comparison with selling it, can be calculated by means of the fol¬ 
lowing formula, allowdtig that lo lbs. of milk produce i lb. of increase in 
weight: 


utility value of milk 


(iucTease in weight X selling price) 4- (initial veight X advance) 
ro X inc?'ease iti weight, 


In this formula the term “ advance'' refers to the difference in price 
per lb. of live-weight between a fat and a lean calf. We thus obtain, by 
the help of this formula, the price at which the milk must be sold in order 
to give the same net return as if it were used for fattening calves, given the 
sale price per lb. of live-weight as estimated. 

In order to decide the question whether it is best to produce milk, 
or fatten bullocks, the following formula can be employed if it is allowed 
that the production of i lb. of live-weight requires a number of starch- 
values 10 times larger than that of i lb, of milk, and that the initial weight 
of the cattle is increased by one-quarter during fattening : 
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In this formula % represents the price of milk (expressed in pence per 
lb.) required to give the same net return as the price of the equivalent live- 
weight increase. The number o.o8 signifies that the special expenses of 
producing milk (due to the animals being fed on substances richer in pro¬ 
tein, to the higher risk and to the depreciation of the cows) are greater by 
0.0per lb. of milk than the special expenses of fattening. 

When it is a question of fattening young cattle, it can be calculated 
that the production of i lb. of increase in weight only requires 4.5 times the 
number of starch-values needed for producing i lb. of milk. Nevertheless, 
we must here take into account the increase of cost due to feeding very 
young cattle on a milk basis. Supposing that the price of all the forage 
consumed by the animal throughout its life has been increased (by giving it 
milk) by a sum representing of the price of i lb. of milk and that the pro¬ 
duction of I lb, increased weight requires an average of 2.3 lbs. of starch- 
values, the gross return, or the price of i lb. of live-weight of the fattened 
animal, must be reduced by ^/4 of the price*of i lb. of milk multiplied 
by 2,5. Thus we shall have the following formula : 

Price of i lb. of live-weight— [(price of milk X 0.75 ) X 2.5] ^ 

In the case of all these formulae, it should not to be forgotten that the 
best plan is to calculate directly, for each separate farm, the value of the 
relative numbers (10 and 4.5 in the above formulae) and the increase in the 
cost of fattening young cattle due to their food costing more. 

Another way of fixing the relations between the organisation methods 
and the economic result of the farming consists in the comparative examina¬ 
tion of a certain number of farms obtained by book-keeping by single entry; 
in this manner it is possible to solve the difiiciilt question of the calculation 
of the cost of production. The writer refers to the “ unitary method'’ 
devised by him for this purpose (i). He then gives some instances of 
similar researches relating to the influence of diderent measures of organisa¬ 
tion upon the economic results of the farming. 

If the Swiss peasant farms are divided, for instance, according to the 
difierent degree of subdivision of the land, the influence exerted on the net 
return by the more or less good arrangement of the estates can very welt 
be recognised, as is shown by Table II, 

The fact that the net return no longer increases in the last group is 
probably due to the circumstance that ** very satisfactory" can only be 
awarded to a limited number of small farms, so that the average for the 
group is drawn from too few cases. The labour expenses show no regu¬ 
larity in their variation from one group to another, but the other working 
expenses increase regularly from the ist to the 5th group; the intensity 
of cultivation is thus greater, the better the arrangement of the estate- TJie 
gross returns value increases in the same way; we may conclude that the 

(i) See in tMs connection: B, July 1913, No. S54. , ’ ‘ 
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rcstriping of holdings is not only a very important measure for individual 
economy, but also greatly affects the interests of national economy. In 
Table III the farms are arranged according to the intensity of cultivation. 

Tabi^e II. — Influence oj arrangement of estates upon net returns. 


Averages of vearb 1904-1912. 


Conditions of estate 

as regards subdivision 

o£ the land. 

Expenses 
ot labour 
per liectaie 

Other 

expenses 

per hectare 

Total 
working 
cxxieuses 
pci hectare 

Gloss 1 

returns 

per hectare 

j Net returns 

Per 

hectare 

Per cent 
of working 
capital 


fiancs 

francs 

francs 

francs 

francs 


Very unsatisfactory . 

^65 

151 

616 

651 

35 

0-43 

Unsatisfactory.... 

459 

214 

673 

741 

68 

I.OI 

Average. 

472 

^ 251 

723 

894 

171 

2.39 

Satisfactory . . . . 

428 

296 

724 

,965 

2^r 

3.68 

Very satisfactory . . 

447 

420 

867 

I0S6 

219 

__ 

3*33 


Tabued III. — Arrangement of farms according to intensity of cultivation. 


Intensity of cultivation 

of fainis 

1 Gross ' 

Average of years 1904-1913. 



returns 

Net returns 

Per hectare 

Per cent 
of working 
expenses 

Per hectare 

Per cent 
of working 
capital 


, Irancs 


fiancs 


Very slight. 

369 

II 2 

38 

1.13 

Slight.' 

530 

I3I 

126 

3 .C >3 

Average ......... 

696 

138 

190 

3.66 

Great . .. 

S62 

143 

259 


Very great. 

1099 

I5I 

370 

5/»3 

. .. . -. -. 

_ __ 

. . .. 

_ 



Hot only the absolute gross returns but also the net rettirns per unit 
of area and per cent of working capital, and even the gross returns per cent 
of working e^epenses increase regularly with the intensity of cultivation. 
This result is directly opposed to the theory of the law of diminishing 
returns from the soil. This is due, in the first place, to the, fact 
that agricultural technique, which this theory regards as constant, under¬ 
goes changes and makes progress. Then a certain number of the farms 
have not yet attained the critical point at which the increased intensity 
of cultivation results in relatively smaller gross returns, Ilnally, the law 
of diminishing returns from the soil cannot be extended to all the working 
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expenses without distinction, for, especially in peasant farms, a whole series 
of expenses, such as the cost of administration, in many cases the culti¬ 
vation and sowing expenses and, within certain limits, also the harvest 
expenses, are exactly the same in the case of a high or low gross return. 
The writer also shows the influence of the difference of x^roduction of 
the farms upon their economic returns by dividing the Swiss farms into 
three groups according as they produce milk or meat, and calculating the 
average gross and net returns (Table IV). 


Table IV. — Gross and net returns in three groups of farms. 



1 

Dairy farms 

Bullock- 

fattciuaii: laims. 

General 

callle-faUcaiug 

farms 

Gross returns per hectare . ... 

709 francs 

525 francs 

580 francs 

Net returns i)er hectare. 

211 francs I 

96 traucs 

119 francs 

Net returns j^er cent of working capital . 

3-89 

2.14 

2.55 


This result de])ends essentially upon the prices of milk and meat, and 
follows their variations. 

At the end of his article, the writer also briefly discusses the valuing 
of estates on the occasion of taking possession, which has a considerable 
influence on the economic result of the farms. He advocates the system 
of valuation based upon the returns (“ Ertragswertand mentions in 
this connection his method of estimation by means of the factors of 
this value (i). 

849 - Intensity of Cultivation and Net Yield in Farming, (a study of the development, 

special fetitures and economic results of the principsi] systems of farming obtaining in 

Mecklenburg, Ocrinany). — Baumann, K., iu Archiv fur exakte Wi'vtscJuiftsforschmifii 

Vol. 6, Part 3-4, pp. C04-670, 7 plates. Jena, 1915. 

The writer presents data on the working conditions of 17 farms of over 
250 acies in Mecklenburg, collected by circular and referring to five farming 
years; on the results of these he discusses the connection existing between 
inteiivsive cultivation and net returns. 

As an indicator of intensity of cultivation, he takes the rotation fol¬ 
lowed and thus distinguishes four different degrees of intensity corresponding 
to four different rotations practised in the Meklenbttrg system of farming, 
which may be called the Mixed Pastoral System («Koj^pelwirtschaft»). 
These four degrees of intensity are distinguished chiefly by the presence 
or.absence of pastures or fallows, and by the greater or less proportion of 
arable land under root crops. The writer then shows how the increased in¬ 
tensity of cultivation of these farms is connected, generally at least, with 

m.). 


(i) Sec in this connection: B. Sept. 1912, No, 1337. 
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the more or less satisfactory conditions of soil and climate of the different 
groups. In the same way, the amount of capital represented by these 
groups of farms varies according to the degree of intensity. The capital 
in buildings and in live stock especially shows an increase with increasing 
intensity of cultivation, while there i& only a very slight connection be¬ 
tween the latter and the amount of the dead stock. 

The increase in the degree of intensity is also shown by the receipts and 
expenditure, as well as by the net returns. While under the most extensive 
system with pastures and fallow-s the sales from arable crops and live 
stock are about equal, in the more intensive systems the receipts from 
cattle are much less than those fiom the crops. On the other hand, the 
relative proportions of the different expenses (cost of seeds, fertilisers, con¬ 
centrated foods, labour, upkeep of buildings, improvements) vary little with 
increased intensity of cultivation; they do, however, increase to a consider¬ 
able degree as far as the absolute amount is concerned. The net returns, 
which in all these farming systems are about one-thiid of the gross re¬ 
turns, show a large and gradual increase as we pass from extensive to in¬ 
tensive systems. 

Naturally there are exceptions to the rules established by these 
researches, exceptions due to special conditions, and whose causes can be 
determined by the assistance of these comparisons. The influence of a 
system of farming upon the intensity of cultivation and the net returns is 
such, that by its side all other factors regarded a.s important from their 
effect upon the economic results become insignificant. Such factors are: 
soil conditions, relation between the area of pastures and of arable land, 
and individuality of the farmer, all of which have already made their 
influence felt upon the choice of the farming system. 


AGRICULTURAL INDUSTRIES. 


850 - Utilisation of Alcohol Russia. — d^AsricuIUtrc Pratiqw, Year 79, 

No. 48, p. 428. P^is, June 3, 1915. 

The consumption of alcoholic beverages being now forbidden in Russia, 
the distilling industry which is a verj, important one in that Empire, would 
be seriously injured unless some new means of utilising alcohol were found. 

With the object of stimulating research in this direction the Russian 
Ministry of Finance has organised two international competitions, one for 
new uses to which alcohol can be put and the other for its denaturation. 

The prizes offered are handsome, the principal conditions under which 
they are to be competed for are as follows: 

Utilisation of alcohol — Three prizes of £4230,3172 and 1057 arc offer¬ 
ed to the inventors of new processes for the transformation of alcohol into 
other quite different products, such as vinegar, chloroform, ether, etc. 

Three prizes of £5286,2114 and 528 for new processes for the m’arm- 
facture of products into the composition of which alcohol or its derivates 
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enter, but in such a manner that it cannot be again extracted from them. 
Pharmaceutical perfumery products are types of this class. 

Three prizes of £3172, 1586, ad 528 for new processes in which alcohol 
or its derivates are used as auxiliaries, as for instance in the manufacture 
of smokeless powder and artificial silk. 

Four prizes of £7930, 5286, 3172 and 2114 for inventions, and 
improvements of existing inventions, for the use of alcohol for internal 
combustion motors. 

Four prizes of £7930, 5286, 3172 and 2114 for inventions, and improve¬ 
ments of existing inventions, concerning the use of alcohol as fuel. 

Four prizes of £5286, 3172, 1586 and 528 for the use of alcohol for 
lighting purposes. 

Denaturation of alcohol. —■ Three prizes of £3172, 1586 and 528 for the 
discovery of new substances, or improvement of existing compounds, for 
denaturing alcohol, whkh, while allowing the free circulation of denatured 
alcohol, render its use as a beverage impossible. 

The competing memoirs must be presented before January/ 1/14, 1916. 
They must be written in Russian and French and addressed to the *' Di¬ 
rection geiierale des contributions indirectes et de la vente de I’alcohol'' 
(W. 0 , Quai Toutchkoff 2, Petrograd) in a sealed envelb]^e bearing a motto 
but not the inventor’s name, which must be enclosed in a separate envelope 
bearing the same motto. 

The prizes will be awarded not later than July 1/14, 1916. The 
prize winners will retain the ownership of their inventions which they 
are allowed to protect by patents and to work if they like. 

S51 - Contribution to the Study of the Ferments of Rum.— kavsek, e., in Compfcs-jendns 

hehdoniadaifes dcs Seances de VAcademic des Sciences^ Vol. 160, No. 13, (March 29, 1915) • 
pp. 408-411. Paris,1915, 

The composition of the alcohols resulting from the fermentation of 
suga.tcane juice depends chiefly upon the micro-organisms giving rise to 
the fermentation of the saccharine substances. In fact, if to sterile molas¬ 
ses must are added either rum yeast or the same yeast associated with a 
microbe isolated from the same molasses, in the second case we find a 
doubling of the non-alcoholic coefficient (increase in volatile acids, ethers, 
decrease in aldehydes and higher alcohols). If, on the other hand, there 
is added to a slow yeast (race II) rapid yeast of freqixent occurrence in 
cane molasses (race XIV), a great increase in the non-alcoholic coeffi¬ 
cient, and notably in the ethers, is also produced. The careful use of 
pure yeasts therefore would allow the rum maker not only to obtain 
constant products, and decrease the length of the fermentation from 3 or 
4 days to 30 or 36 hours, hut also to get a product more or less rich in ether 
according to the demand. 
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852 - Composition of Maize Meal Manufactured by Different Processes and the In¬ 
fluence of Composition on the Keeping Qualities.— winton, xV. l , burnet, w. c., 
and Bornmann, J. II, — U. S. Deparhnent of Agncultiire, Bulletin No, 215, 3t PP 
Wasliiiigton, May 21, 1915. 

Although the consunaption of maize meal is greatest iu the South of the 
United States, the production of maize is greatest in the States of the Middle 
West forming the “ corn belt”. 

The corn and grits used in the South are prepared almost exclusively 
from white dent maize. In the Uorth the preference is usually given to 
meal made from yellow maize, though white maize hominy is also common. 

With few exceptions the southern mills grind the maize by stones which 
grind the whole kernel wdthout previously removing the germ ; sometimes 
the meal is bolted. In most of the mills no attempt is made to dry the maize 
or the meal. In the northern mills rolls have largely replaced stones. Pre¬ 
liminary to grinding, the grain is put through the “ degerminator ”, which 
loosens the germ, from which corn oil is manufactured, leaving a cake, used 
to feed live stock. Maize is tempered by steam or water preliminary to the 
milling process. After milling, the products and by-products are dried 
either before or after separation. 

The products and by-products of the roller process are: i. corn flour, 
the finely divided material separated by bolting; 2. corn meal separated into 
two or more coarser or finer grades, and designated also as table or brewer's 
meal; 3. grits, used either by the brewer or for the table; 4. the germ, which 
is pressed for the manufacture of corn oil, the residual cake being used as 
cattle food; 5. corn bran, and 6. corn feed, consisting usually of a mixture 
of bran and the finely divided ofial, to w^hich often ground corn cake is 
added. 

The writers analysed the products of 41 mills located in 17 vStates, at 
the Chicago Food and Drug Inspection laboratory, according to the me¬ 
thods of the Association of Official Agricultural Chemists, w ith the exception 
of the acidity which w^as determined by SchinblEu’s method. The average 
results are given in the table opposite. 

As this table shows, the p-»'oducts of a white maize mill may be 
arranged in the following order in regard to acidity, fat, fibre, and ash, 
beginning wdth the low^est percentage: grits, meal, flower, feed and genu. 
They may be arranged in the following order in regard to j^rotein : Ikuir, 
meal, grits, feed, and genn. The percentage of nitrogcn-frec exlriUct is not 
strikingly different in the grits and meal, but is low'^er in the feed a.nd lowest 
in the germ. 

Whole-kernel meal at the time of grinding is the same in composition 
as the grain except in regard to moisture, but soon develops a greater aci¬ 
dity. The higher the degree of acidity, the less is a meal suitable for food; 
hence whole-kernel meal should be produced locally and consumed without 
delay. Bolted, undegerminated meal contains less fibre than the grain, 
Begerminated, bolted meal contains less protein, fat, fibre and ash, but more 
nitrogen-free extract, than the grain. 

lyow-grade (Standard) meal contains sometimes more and sometimes 
less of each constituent than the grain. 
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Composition of the products and by-products of maize milling. 




« 



v tl 

D 



3 


u 

2 

Ph 


2 1 

V 

'd 

s 

a 

Ash 


Per cent 


Per cent 

Per cent 

Pel cent 

Per cent 
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White itiaize: 








Gram . . . 

13.52 

27-5 

9.12 

3.62 

70.50 

2 02 

1.2 2 

Grits, coarse. 

13.07 

16.4 

8.78 

0.48 

76.'^ 

053 

0.36 

» fine. 

12.12 

16.6 

8.66 

0.64 

77.68 

0 48 

0.42 

Meal, cream. 

11.97 

19.1 

785 

I.4I 

77-65 

0.56 

0.56 

» brewers’. 

11.95 

I8.I 

8 00 

1.23 

77*59 

0.64 

0 59 

Flour . 

II.19 

22.1 

6 78 

2.87 

77.61 

0 80 

0,75 

Germ. 

6.6 1 

59.3 

16.62 

23.79 

40-30 

6.04 

6.6i 

Germ cake. 

2.14 

68.6 

20.22 

7.26 

54-39 

7 90 

8.09 

Feed (including bran) . . . 

11.00 

52.4 

11.69 

8.44 

60.99 

5.03 

2.85 

Bran. 

10.13 

49 2 

8.43 

6.71 

62.85 

9.72 

2.16 

Yellow wume: 








Grain. 

13-45 

35.4 

9.16 

5.'0 

68.89 

2.06 

1.34 

Meal, bolted, coarse. 

12.88 

18.0 

9.78 

0.90 

75.60 

0.45 

0.39 

» » fine. 

13.10 

21.1 

9.09 

2.19 

74.4B 

0.53 

0.61 

Germ. 

11.29 

62.5 

13-34 

18.07 

79 25 

3-98 

4.07 

Bran. 

10.37 

66.5 

9,06 

11.00 

57-19 

9.68 

2.70 

White maize and meal, unbolted: 








Whole-kernel, stone ground 








meal and grain from which 
meal was milled, average . 

12.iS 

29.0 

8.35 

4.01 

72.19 

1.97 

1.30 

Boiled, unde^erminated meal 








and grain llrom which meal 
was milled, average .... 

12.99 

30-5 

8.75 

3.90 

71.19 

i.:0 

1.27 

Degerminated, bolted roller 








ground meal and grain from 
which meal was milled, aver¬ 








age . 

I^ow grade standard (’“*) 

13.98 

17.0 

6.95 

X.43 

7C.42 

0.70 

0,52 

table meal and grain from 
which meal was milled, aver- 








age. 

12.41 

25.2 

8.67 

3.89 

72.48 

1.27 

1.28 

Yellow maize meal: 








Dcgerminated, bolted, roller- 








ground meal and grain from 
which meal was milled, aver¬ 
age . 

14-95 

17,0 

7-52 

0.99 

, 75 - 4 ^ 

0.63 

04s 


(*) Expressed in the number of cc. of normal alkali required to neutralise the acidity in the extract ^ 
from 1000 c:rams of the meal, 

(*•"") This is a by-product of mills producing a higher grade of meal or grits or both. 
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The writers carried out also a series of tests on the chemical modifica¬ 
tions to which the different types of products are subject during storage in 
100 lb, storage sacks in various localities. The results are shown in several 
tables and may be summarised as follows: 

Ton lots of degerminated bolted meal, with a range in moisture content, 
were stored at Savannah and Chicago. The lot containing 16.86 per cent of 
moisture shewed an excess of acidity in 12 weeks, a loss of fat in 16 weeks, 
and a musty taste in 20 weeks. The lot containing 15.04 per cent of mois¬ 
ture only slightly exceeded the limit for acidity (30) in 24 weeks, and did 
not suffer in taste or appearance, while those with 13.41 or less kept well 
in all respects up to the end of the experiment (24 wrecks). 

Carload lots of degerminated, bolted meal, with 15.73 per cent of mois¬ 
ture, showed an excess of acidity at Savannah in 8 weeks ond at Chico,go 
in 12 weeks, but did not suffer appreciably in quality. Highly dried meal 
with 9.86 per cent of moisture after 24 weeks showed a maximum acidity of 
only 21.8. 

Comparative experiments with whole-kernel and degermina.ted, bolted 
meal, undried and dried to different degrees, andstoredat Savannah andNew 
Orleans, showed the superior qualities of the latter. Eveu when dried to 
10.79 per cent of moisture the whole-kernel meal developed excessive acidity?' 
in 8 weeks and became rancid in 20 weeks, while with 15.71 per cent of 
moisture or higher, in addition to becoming acid, it sooner or later heated 
and caked. The loss in weight accompanying heating exceeded the loss of 
moisture. 

Degerminated, bolted meal containing 13.78 per cent or less of moisture 
kept in all respects for 28 weeks, and that containing 15.72 per cent, although 
it became stale in 20 weeks, did not develop excessive acidity. The undried 
meal containing 19.20 per cent of moisture, although it heated within 4 w eeks, 
unlike the whole-kernel meal did not increase markedly in acidity. Meal 
of the tw^o kinds milled in April 1914 without drying and containing about 
18.5 per cent of moisture, spoiled within two w^eeks at N ew Orleans. Only the 
whole-kernel meal developed an excess of acidity. 

A study of all the results leads to the conchtsion that degerminated bolt¬ 
ed meal containing not over 14 per cent of moisture and i per cent of fat, 
properly stored should keep for six months. Schtnbx^El's limit for moisture, 
namely 13% cent, obtained by drying in an open dish, coitcsi)oik1s to 
about 14% per cent by the method of the Association of Official Agricultu¬ 
ral Chemists (drying for five hours at the temperature of boiling water 
in a current of dry hydrogen, in Winton’s apparatus). 

Whole-kernel meal should be produced locally and consumed soon 
after grinding; properly dried, degerminated meal, keeps well during trans¬ 
portation and long storage. 
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853 - Disadvantages resulting from the Addition of a certain Quantity of Rice Flour 
to the Wheat Flour used in Bread-making (i). — eindet, arpin and dum^:e in 

Comptes-JRendus des Seances dc VAcademic d’As^ricuIntre dc France, Vol I, No. 10, pp. 300- 
302. Paris, 1915. 

In order to give an accurate reply to the question raised by the 
French Minister of Agriculture as to what disadvantages would result 
from the partial substitution of rice for wheat in the manufacture of bread, 
the authors have made comparative tests of different types of loaf. Of 
these one was kej^t as a check while three others contained rice-flour in 
the proportions of 5, lO and 15 per cent respectively. The conclusions 
reached were as follows , 

1) The presence of rice flour gives a grey hue to the dough. 

2) The crust loses its golden colour. 

3) The greater the quantity of rice the less satisfactorily does the 
dough rise. 

z}) The taste is more iiivsipid. 

Further, the addition of rice flour means a modifleation in the work 
of the baker, as the dough rises less and loses its plasticity. In order to 
avoid the drawbacks of a badly risen dough it is l^est to add the rice flour 
when the dough is first '' cut back aud “ dusted ”, that is to say when 
the baker, after having made a comparatively slack dough, adds a fresh 
quantity of flour. It is further advisable to draw the Icvain (leaven) (2) 
from simply kneaded dough before the rice-flour has been added. 

Is is thus for the baker to make the mixture and not the miller. 

Taking a superior quality of wheat flour quoted at 41s 8d per bag 
(of 280 lbs.) and a rice flour at 29s id, the mixture will be worth 41s, 
-ios or 395 9^? according to whether the proportion of rice-flour is 5, 
10 or 15 per cent. Of this flour 100 lbs. will yield 130 lbs. of bread; the 
actual economy effected will thus be only between 2 and 6 hundredths of 
a penny per lb. This saving will not affect the ordinary consumer; it 
will only be felt in cases where the consumption is considerable, e. 
public bodies, State services, etc. 

85.^1 - The UtUisation of Waste Oranges. — cruess, vv. v., in Cahfnmui A^ncuUurai E.t- 
per intent Station, Bulletin No. 24^, pp, 15 7-170. Berkeley, Cal., xgi4. 

In California from 5 to 20 per cent of the orange crop is rejected owing 
to slight defects in shape, colour or size, or slight injury to the skin. These 
waste fruits are used in the manufacture of marmalade, candied peel, bottled 
pulps and syrups, various liquids and beverages and chemical prepara¬ 
tions, such as extracts, oils and citrates. Examination of these prodticts 
showed that those prepared by chemical or mechanical means were gener¬ 
ally of good quality, whilst those involving some fermentation process 
were generally bad. 

(1) See also B. May 1915, No. 545. {Ed,). 

(2) Leva in is the term applied to the substance used by French bakers in the nianul^ciitre 

of leavened bread ; it consists of a portion of the old dough held over from the previous baking; 
This hwiip of old dough, placed aside in a uniform lempcralute ior some eight hours, swells and 
acquil'es an alcoholic odour, Encycl. Brit. (Ed.), 
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The preparation of orange juice, orange wine and orange vinegar were 
investigated in the Zymological Laboratory of the University of California. 

Orange juice: It is recommended that the freshly expressed juice be 
allowed to defecate until it becomes fairly clear. To prevent fermentation 
during this period and to check the development of a bitter flavour, a mo¬ 
derate amount of sulphurous acid in the form of potassium metabisulphite 
should be added to the juice, immediately after crushing. The defecated 
juice should be filtered, bottled immediately and pasteurised, or pasteurised 
in barrels and kept until it is desired to bottle it. Sterilisation should 
take place at 180® to i85<^F.,at which temperature the flavour is not appre¬ 
ciably affected. 

Orange vinegar: The fresh juice should be treated with 4 to 6 ounces 
of potassium metabisulphite per 100 gallons of juice (=0.025 per cent) and 
the juice allowed to stand for 24 hours or more, after which it is drawn off 
and fermented with pure yeast. Immediately after fermentation it is 
drawn off from the yeast and stored in well-filled closed barrels or tanks 
until it is convenient to turn the juice into vinegar. One-fourth of its 
volume of strong vinegar is then added to prevent the growth of wine flow¬ 
ers and promote vinegar fermentation, which should take place in con¬ 
tainers allowing a good exposure to the air. 

Orange wine • The fresh juice is defecated with potassium metabi¬ 
sulphite to prevent fermentation for a short time. The clear juice is then 
fermented with pure yeast and filtered. The wine may be kept in well- 
filled bottles without pasteurisation. 

855 - The Freezing Point of Milk Considered in its Relation to the Detection of Added 

Water. — Monier-Williams, G. \V. — Reports to the Local Government Board on Public 

Health and Medical Subjects, No. 103 (Ne\Y Series), 32 pp. I^ondon, 1914. 

As the freezing-point of milk varies only within very narrow limits 
and the addition of water has the effect of raising the freezing-point in 
proportion to the amount of water added, it has been suggested that these 
facts might form the basis of a useful test for the detection of milk adul¬ 
teration. The statements published by various investigators as to the actual 
limits of natural variation in the case of pure milk are somewhat diver¬ 
gent. Owing to the apparent omission in the majority of cases of certain 
precautions which are essential to an accurate determination of the freez¬ 
ing-point, it is difficult to say how far these divergent results arc due to 
natural causes or to errors of experiment. 

A series of new and more accurate determinations was therefore car¬ 
ried out. In 141 samples of genuine milk, the freezing-point was found to 
vary between --0.55800. and --0.5140C., with a mean of —o.5j.:|.50C. 
The values were subjected to all the necessary corrections and are probably 
accurate to about ^2,^.00200. The freezing-point appeared to be the most 
constant of any of the properties exhibited by genuine milk. Although 
unaffected by the removal of fat from, or the addition of separated milk 
to, genuine milk, it was raised by the addition of water to the milk. 

Under certain circumstances the determination might be applied with 
advantage, as a confirmatory test, to the detection of added water and to 
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the approximate estimation of the amount present. Owing, however, to 
the experimental difficulties involved in obtaining reliable results, it is 
somewhat doubtful whether the method is capable of general application 
for purposes of milk control. 

856 - Determination of the Quantity of Fat in Cream.— IvIndet, , in Comptes-Rcmhis 

des Seances do VAcademic d'Af^riculturc do France, VoL i, No ii, pp. 3^0-346. Paris, 1915. 

The writer observes that GkrbER's method of determining the quantity 
of fat does not give good results with cream. If one wants to deal with 
a quantity of fat equal to that contained in ii cc. of milk (as the Gerber 
process prescribes) only i cc. of cream must be taken. But the quantity 
of cream that remains adhering to the pipette is not a negligible quantity 
when compared with so small a volume. On the other hand the observation 
of density based on the sum: density of the fat + density of the milk con¬ 
sidered as free from fat, cannot give reliable results, because cream contains 
alw^ays a greater or lesser cpiantity of air introduced by the separator. 
I^ikewise it is not possible to determine the fat content, with sufficient 
approximation, by using Duclaux’ pipette, because the writer has observed 
that the viscosity of the two elements constituting milk is very nearly the 
same, and that a cream diluted with more or less milk, and the milk which 
has been used for diluting, always give, with the same pipette, the same 
number of drops. 

Under these conditions, if a process be found capable of titrating the 
fat in one drop of cream, the influence of the adherence of the cream to the 
walls of the pipette can be neglected and the volume of one drop issued 
from a given pipette may be considered constant. 

The process adopted by the writer consists in jilacing the drop of cream 
on a piece of paper wdiich is then kept at a temperature of 105^ C. (221<^ F.) 
for two hours at most. The area of the spot that is thus produced is then 
measured and compared with that of a determined quantity of fat placed 
under the same conditions for the same time. In order to establish 
the standard, ten small pieces of butter without water, each about 
o.oi cc., are placed at a distance of about 2 inches from each other (so that 
the grease spots do not run together) on a sheet of foolscap. The paper 
is weighed before and after placing the butter upon it; thus the weight of 
the butter is known to within one-hundredth. The titi’ation will, in con¬ 
sequence, be fairly accurate. 

The sheets with the butter and those with the drops of cream are exposed 
for the same length of time to tlie same temperature. The results will be 
more exact if the grease spots are not allowed to exceed 3 or 4 centimetres 
{1.2 to 1.6 inches) in average diameter. The spots are sometimes round, 
but more often elliptical, in which case both diameters must be measured 
in order to get the area. 

The calculations to be made are as follows: Supposing the ten small 
pieces of butter weigh 0.102* gm. and the total area of the spots be 96,75 
square centimetres, 0.001 gm. of butter will cover an area of 0.948 sq. centi¬ 
metre ; supposing that the spot formed by the drop of cream has an area of 
9,6 sq. centimetres, that is 10.i times greater, then the drop of cream will 
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contain o.oioi gm. of butter. But as the drop of cream had, for instance, 
a volume of 0.044 cc. (225 drops to every 10 cc.), the cream contains 22.9 
per cent of fat. 

The writer compared the results obtained by his method with those 
obtained by desiccation and by ether extraction, and found that they agree 
sufficienth. 

Tindet's methods is not suitable for the determination of the fat in 
cheese and in milk, in the former on account of the casein present which 
retains a certain quantity of fat, and in the latter on account of the 
attendant technical difficulties. 




PI,ANT DISEASES 


GENERAI, INFORMATION. 

$57 - Decree concerning the Organisation of a Research Department for Plant Dis¬ 
eases, in France, to be known as the ‘‘Service desEpiphyties—/owMaiojiosi 

de la Rcpubliqm fmn(aise, Year No. 136, pp. 3198-3201. Paris, May 20, 1915. 

Under date of May ii, 1915, the President of the French Republic de¬ 
creed : 

Art. I. — There shall be instituted at the Ministry of Agriculture a 
Service for the Study of Plant Diseases, which shall take the name of “ Ser¬ 
vice des Epiphyties”, and which shall comprise: i) Stations for the study 
of plant diseases; 2) the phytopathological inspection of agricultural pro¬ 
duce (i); 3) the control of imported forage seeds. 

Art. 2. — The inspection of silkworm egg establishments and the Se- 
riculturalStations shall be attached to the “Service desEpiphyties”. 

Art. 3. — The Consultative Com.mittee on Phytopathology, constituted 
by decree of February 19,1912 (2), shall undertake the study of questions 
relative to insects, cryptogams and other parasites injurious to agriculture 
which may be submitted to it by the Ministry, in. particular as regards the 
processes to be used and the measures to be taken for preventing and con¬ 
trolling infectious diseases of plants. 

Arts. 4 to 12. — Various administrative dispositions concerning the staff. 
The stafl of the Stations shall comprise inspectors (inspector-general and 
three inspectors), directors (10 directors, four sub-directors), assistants 
(to the number of four) and laboratory boys. The inspectors shall be 
chosen from among the directors of Stations, For the initial organisation 
of the Service, however, they may be recruited from among inspectors of 
viticulture, phylloxera delegates and technical agents attached to the cen¬ 
tral administration, but only during the year following the publication of 
the present decree. Inspectors of vitiailture may also hold appointmepts 
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(j) See B. April 1915, No. 43S. 
(2) See B. June 1913, No. 965. 
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as inspectors in the '"Service des Epiphyties'". Directors, stib-directors 
and assistants may be nominated among the staff of scientific establishments 
belonging to Communes, Departments, or Administrations of the State, for 
employment equivalent to that with which they were occupied in the Sta¬ 
tions of the Ministry of Agriculture. 

Art. 13. — Within the limits of the stated requirements and disposi¬ 
tions of the budget and outside the permanent staff, the Minister may assure 
the working of the Service by the temporary collaboration of special agents 
who shall receive a salary to be fixed by Ministerial decision. 

Art. 14.—-With the approval of the Consultative Committee on Phyto¬ 
pathology, subventions maybe accorded to scientific establishments carrying 
out researches analogous to those of the Stations of the Service and de¬ 
pendent on Communes, Departments or Administrations of the State. 

Art. 15. — With the a]Dproval of the Consultative Committee on 
Phytopathology, grants may be made to scientists for scientific researches 
concerning plant diseases. Such grants will be awarded annually. 

Each year a report of the work of the Stations, subsidised establishments 
and missions carried out will be published obligatorily under the care of 
the Direction of Sanitary and Scientific Services and the Repression of 
Erauds. 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

858 - Observations on a Disease of Red Clover (i).—]vuLENoxTi,ETTORK,inL’/i«f'/co//wm 

itaUana, Year XI (5th Series), Part 8-10, pp 233-236, figs. 1-4. Pisa, April 30-May 31, 

The writer gives an account of three different investigations in the 
garden of the Royal Station of Agricultural Entomology at Plorence on the 
serious disease of red clover [Trifolmm pyatense) known as " iucajipuccia- 
mento 

Three-year-old clover plants apjiarently succumbing to the cliseo.se 
were obtained from Cusona (prov. of Siena) and transplanted into three 
experimental plots after being freed from Scolytids and other insect pests. 

The compact made soil, resting on a stony subsoil, poor in plant food 
either naturally or from exhaustion due to a century of cultivation, was 
prepared by dee|> digging and manuring with a good dressing of stable 
manure and ashes; in February of the following year a dressing of ashes 
was given. 

The plants took on fresh vigour and |)roduced normal shoots without 
a trace of the clustered malformation; some stems measured j feet in length 
and were entirely green and robust in appearance. 

As it is considered that extracts of plants diseased by bacteria check 
the growth of plants to which they are applied, the second plot was treated 


{FJ.). 


(i) See B. Dec. 1914, No, 1181. 
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with a mixture obtained by crushing the roots of clover seriously attacked 
by the disease. Seeds from healthy plants sown in this plot germinated nor¬ 
mally; when the young plants were about 4 inches high they were sprayed 
with the same mixture. They continued to grow normally and showed no 
character resembling those of “incappucciamento'*. 

On the third plot seeds from diseased plants were sown. These also 
germinated normally and produced vigorous plants without any symptoms 
of the disease. 

Microscopical examination of the cortical, fibro-vascular and medullary 
tissues of the plants of the three plots showed the absence of bacteria. 

“ Incappucciamento ” is therefore apparently not of bacteiial origin. 
These experiments confirm the work of Del GuERCIo, who maintains that 
the origin of the disease should be attributed to the combined action of 
several concomitant causes, such as prolonged drought, insufficient tillage 
and organic manures on the one hand, and of animal pests [Ap%on, Eyla- 
stims and Tylenchii^s) on the other. This theory is in agreement with ob¬ 
servations at Meleto in 1914 and 1915, where clover crops recovered their 
vigorous growth without any special treatment as a result of abundant 
rain and diminution of insects. 


Diseases due to bacteria, eungi 

AND OTHER LOWER PLANTS. 

859 - Brazilian Fungi: New or Little-known Species. — Maublanc, anbre, and ran- oBNERAmms 
GEi/, Eugenio, in Semtana de Aiimultura^ ComnMcto e Obras pubhcas do hhtado dt, Sdo 
PaulOy Bokltm de At^ncuthm, Series 16, No. 4, pp 310-328, plates TV-IX. Sao Panb, 1915. 

Among Brazilian fungi mentioned in this article occur: 

Pu^cinia rugosa S^eg. ( = P. roUmdata Diet.), observed on leaves, pe¬ 
tioles and twigs of Vernonia sp., at Icahary near Niteroy, in October 
1913 : the fact that it produces deformity of the parts attacked was 
not previously recorded, 

P. oxypeM P. Pleriii,, on leaves and twigs of Oxypetahm banhii, at 
Praia de Ipanema, Rio dc Janeiro, in March 1913 : the twigs attacked 
arc deformed, short and thickened, generally thicker than the bran¬ 
ches from which they arise; indeed they form true ^'witches* brooms’". 

The fruit-bodies of the fungus appear on the lower sides of the leaves, 
on parts of the shoots and on the fiower-buds. 

Didymopsom solani-argeniei (Henn.) Diet., frequent on leaves of Solanum 
argenteum near Corcovado in July 1913. 

Uredo anemias Henn,, on living leaves of Anemia sp., at Rio de Janeiro, 

Oct. 1913. 

Sorosporium rhynchosporae Henn., very frequent in flowers of Rhynchspofa 
glauua near Corcovado, July 1913. 

Laestadia mulUpmctata (Went.) Maubl. nom. nov. (syn. Physabspofa 
mulfipmctata Went.), on various Melastomataceae near Rio de Ja¬ 
neiro, 1913. 


8 
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L. medinillae Rangel (new), on living leaves of Medinillamagnificadi.tlQei- 
rahy, Nov. 1913. 

Sphaerella ilicicola Maubl. (new), on leaves of mate [Ilex paraguariensis), 
with Cercospom ilicicola (also new), at Parana, July 1912. 

Chaetolentomita ligriorum Maubl. (new genus and .species), on decayed wood 
at Rio de Janeiro, Dec. 1912. 

Leptosphaeria paraguariensis Maubl. (new), on leaf-spots due to Cercospora 
ilicicola on mate at Parana, July 1912. 

Pocosphaeria anonae Rangel (new), on living leaves of Anona reticulata at 
Mimoso, State of Espirito-Santo, Nov. 1910. 

Ophiobolus anonae Rangel (new), as last. 

Gibberella saubinetii (Mont.) Sacc., on ears of wheat from the State of Parana, 
with Fusarium rostratum Appel et Well., Jan. 1913. 

Calonectria coralloides Maubl. (new), on Meliola sp. on leaves of Melasto- 
mataceae, associated with Trichothyrium fimhriatum Speg., at Rio de 
Janeiro, Dec. 1913. 

Phyllosticta lageniformis Rangel (new), on living leaves of Mcdinilia magni- 
-fica at Rio de Janeiro, Sept. 1913. 

P. ixorae Rangel (new), on living leaves of Ixora coccinea at Rio de Janeiro, 
Oct. 1910. 

P. hauhinicola Rangel (new), on living leaves of BauMnia, with Clado- 
sporium sp., at Niteroy, March 1913. 

P. granati Rangel (new), on living leaves of pomegranate {Punica granaUm) 
in the States of Pio de Janeiro and Minas Geraes, Dec. 1910. 

P. medinillae Rangel (new), on living leaves of Medinilla magnitica.With 
Laestadia medinillae, Icarahy, Nov. 1913. 

P. begoniae Rangel (new), on living leaves of a cultivated Begonia at Niteroy, 
Aug. 1910. 

P. marantaceae Rangel (new), on living leaves of a cultivated Mar an taceo us 
plant at Niteroy, Oct. 1910. 

Ascochyta cannae Rangel (new), on living leaves of a cultivated Canna at 
Pinheiros, State of Rio de Janeiro, July 1913. 

A, [Ascochytella) marantaceae Rangel (new), on living leaves of a cultivated 
Marantaceous plant at Niteroy, Oct. 1910. 

Stagonospora ixorae Rangel (new), on living leaves of Ixora coccinea at 
Rio de Janeiro, Nov. 1910. 

Gloeosporium marantaceae Rangel (new), on living leaves of a cultivated 
Marantaceous plant at Niteroy, Dec. 1910. 

Colletotrichum medinillae Rangel (new), on living leaves of Medinilla 
magnifica at Icarahy, Sept. 1910. 

C. dichorisandrae Rangel (new), on living leaves of Dichorismidra ihyrsi- 
flora at Paquetd, near Rio de Janeiro, Dec. 1910. 

C. bignoniae-igneae Rangel (new), on living leaves of Bignonia ignea at 
Icarahy, July 1912. 

C. hibiscicolum Rangel (new), on living leaves of Hibiscus liliacem at Pin¬ 
heiros, July 1913. 
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Pestalozzia j)aragiiane%sis Maubl. (new), on leaf-spots due to Phyllosticta 
yerhae Speg. on mate at Parana, July 1912. 

P. ixorae Rangel (new), on living leaves of a cultivated Ixora at Rio de Ja¬ 
neiro, Aug. 1910, 

P. medinillae Rangel (new), on leaf-spots due to Laestadia medinillae, at 
sup. 

Cercospova ilicicola Maubl. (new), on living leaves of mate {Ilex pam^ua- 
riensis) at Parana, July 1912 

C. trigonellae Maubl. (new), on living leaves of fenugreek {Tvigonella foemm- 
graecim) at Pinlieiros, July 1913. 

C. paulensis Heim., on leaves of Cassia sp. at Penha, near Rio de Janeiro, 
and at Icarahy, June-Aug. and Nov. 1912 and 1913. 

C. cydoniae Rangel (new), on living leaves of quince {Cydonia vitlgans), 

Dec. 1910, 

C. grandissima Rangel (new), on living leaves of Dahlia variahilis at Pa- 
quetd, Feb. 1913. 

C. psidii Rangel (new), on living leaves of Psidium araga near Niteroy, 

May 1913. 

C. soabiosicola Rangel (new), on living leaves of Scabiosa atm purpurea 
at Paquetd, Sept. 1913. 

Leandria momordicae Rangel (new genus and species), on living leaves of 
Momordia charantia at Icarahy, June 1913 : it is a serious pest. 

Cilicio podium aurifilum Gerard, on a decayed Poly poms at Rio de Janeiro, 

June 1913. 

Didymothozeiia mimosoensis Rangel (new genus and species), on round dead 
spots on leaves of Piper nigrum at Mimoso, Nov. 1913. 

860 - Action of Sulphuric Acid on Wheat Straw-Blight {Leptosphaerfa berpo- diseases I 
trichoidcs) (i). —Captjs, J., in Oomptes-rmdus des Seances del*AcadMed'Agricvlkm of varioUJ 

de France, Vol. I, No 6 (May 12, 1915), pp. 224-231. Paris, May 1915. crops' 1 

The writer gives the results of researches and experiments made in 
the Gironde in 1914 on the use of sulphuric acid as a means of checking 
straw-blight of wheat, caused by Leptosphaeria herpotrichoides De Not. 

In examining the effects of the acid on wheat, the writer has shown 
that the blades of the outer leaves are the parts most afiected by the treat¬ 
ment. 

Sulphuric acid does not act directly like an antiseptic, such as copper 
sulphate, but indirectly, causing first the death of the green portion of 
the leaf and the upper part of the sheath, followed by etiolation of the 
remainder of the sheath. 

It is interesting to note that mechanical actions such as mowing or the 
grazing of sheep, which, like the acid, destroy the leaf-tips, are also considered 
to be effective against the disease. In most cases the withering of the 
external sheaths coincides with a stoppage of growth and a diminution 
of vigour. Now it is known that wheats of slow growth are generally 
less attacked by the disease than more vigorous varieties. It is not the 

mi 


(i) See also B. March 1914, No. 291. 
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reduction in vigout whicli interferes with the development of the dis¬ 
ease, but rather the reduction in moisture-content of the external sheath 
which accompanies it. In very damp soils, the outer leaves do not wither 
rapidly: the plant is at first saturated with moisture—a condition favour¬ 
able to the straw-blight — the leaves become chlorotic and only later 
wither up. Stagnant moisture first favours thb disease before causing 
death of the leaves. 

If the action of sulphuric acid can be explained by these facts, it is eas}" 
to understand why it does not act under all circumstances, and that there 
is a specially favourable period for its application. The treatment sholud 
be effective whilst the disease is in the incubation stage in the first sheath 
or when the first symptoms appear. It is also necessary to consider that 
straw-blight does not appear in all fields at the same time nor in all the 
stems of the same field. The earliest sown wheat suffers the first attack 
of the disease. 

The sulphuric-acid treatment will therefore be effective for a crop in 
which the disease is in the incubation stage, but it may be of no value in 
other cases in which it has already broken out on the first sheaths. 

86 i - Fungi Parasitic on Pigeon Peas (Cajanus indicus) in Brazil. — Rangel, 

Eugenio, in Secretaria de AgricuUum^ Commefcio e Obras pubhcas do Estado de Sdo Paulo^ 

Boletim de Agricultural Series i6, No. 2, pp. 145-156, plates I-III. Sao Paulo, 1915. 

In October 1910 and March 1911 the writer observed in the States 
of Rio de Janeiro, Sao Paulo and Minas Geraes, a disease of pigeon peas 
{Cajanus indicus Spreng.) characterised by the appearance of numerous 
leaf-spots from 2 to 3 mm. in diameter, scattered or in groups, rounded or 
irregular in shape, of a more or less chestnut colour and surrounded by 
a narrow’* dark browm border. 

On the lower surface of the leaves were the felt-like fruit-bodies of a 
Hyphomycete, apparently the cause of the disease. This fungus, provi¬ 
sionally placed in the Stilbaceae, represents a new genus which the writer 
describes as Vellosiella; he describes the type species as V. cajani (Henn.) 
Rangel, synonymous with Cercospora cajani Plenn,, described in IQ02 on 
leaves of pigeon peas from Sao Paulo. 

The mycelium does not extend far beyond the point of infection but 
repeated attacks or an epidemic may seriously reduce the yield of the plant. 
In the case of a slight attack it is sufficient to remove and bmir the infected 
leaves, but should the infection spread it is advisable to spray with a 1-2 
per cent copper solution after removing the infected leaves. 

In 1911 the writer also observed on both sides of the leaves of pigeon 
peas at Niteroy small angular spots, irregularly scattered or more often 
touching each other, and of a dark brown colour surrounded by a narrow 
prominent dark red band. These spots were caused hy a new species of 
Cercospora (C. instabilis Rangel), which also, though mote rarely, attacks the 
young or dried shoots and ripe and dried fruits. 

The writer also gives Tatin diagnoses of three other new Micromy- 
cetes also parasitic on C. indicus, viz: CoUetotrichum cajani Rangel, lound 
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on the leaves at Niteroy in May 1913 ; Phyllosticta cajani Rangel, also 
on leaves in the same locality in July 1911 ; and Phoma cajani Rangel, 
on dry fruits at Rio de Janeiro in August 1913. 

562 ~ Potato Blight {Phytopbthora infestans) on Potatoes and Tomatoes in India. 

— Dastur, Jeiiangir Fardunji (First Assistant to the Impeliai Mycologist). — Memoirs 
of the Department of Ae^ncuUure in India j Botanical Senes, Vol VII, No. 3, i| pp.,r plate. 
Calcutta, April 1915. 

lyate blight of potato, to Phytophthora infestansi^iqnt.)T>Q'EQAy,is 
fortunately not prevalent in India except in the hills. The first out¬ 
break in the plains was reported in 1899-1900 from some villages in Ben¬ 
gal. After three or four years it disappeared and was not again recorded 
till 1912-13, when it worked havoc with the potato and tomato crops at 
Rangpur (Bengal) and with potato at Bhagalpur (Bihar). 

The appearance of the disease in this latter locality may be attributed 
to the use of seed-potatoes from Darjeeling and Naini Tal, where the 
fungus is known to be present. At Bhagalxuir the fungus appeared in 
such virulence that entire fields w-ere destroyed in a fortnight after damp 
weather. 

It was found that seed potatoes harvested in the diseased fields of 
Bhagalpur gave healthy crops the following season, even if they were sown 
in fields which had been infected by the parasite the previous season. 

These experiments and the death of pure cultures of the fungus during 
the summer showed that the heat of the plains is sufficient to kill the para¬ 
site. Seed xootatoes from infested localities should therefore be obtained 
in time to enable them to pass part of the summer in the plains. 

In pure cultures on artificial media the writer has observed the forma¬ 
tion of globoid or pyriform swollen bodies, with smooth, amber-coloured 
walls, borne laterally or terminally on very broad stalks. These bodies are 
considered as resting conidia or chlamydospores, similar to those found 
ill Pythium palmivormn Butl., in Phytophthora parasitica Dast., in Ph. cole- 
casiae Rac. and in Ph. faberi Maubl., and not as partheriogenetic 
oospores (i). 

563 - On Red Rust of Tea produced by an Alga (CephaJfearos virescems) in 
Java. — I. - Bernard, Ch.: “ Red Rust cene zickte van de thee plant veroorsjaakt 
door CepkaUufQS virescens. — IT. - Kerkhoven, A. R. W.: Benige observaties betref- 
fende de “Red Rust” op de theeheesters — MededeeUngm van het Proef station voor 
Thee^ No. XXXIT. Buitenzorg, 1914. 

I. —During recent years, and particularly in 1914, the climate of Java 
was characterised by a very severe and prolonged drought. The various 
crops, and especially tea, suffered very much in certain districts from these 
abnormal conditions. Owing to weakened vitality they were not able to 
resist the attacks of a series of animal and plant pevSts., 

The finst damage was caused by HelopelUSf which aggravated the weak¬ 
ness of the bushes. This was followed by the attacks of various, crypto- 

(i) See B, Dec, 1912, No, i68u; B. Sept» 1913, No. 1099. , , - 
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gamic parasites, the most dangerous being Cephaleuros virescem (i) long 
known as Red RustThis alga is certainly indigenous to Java and 
occurs on the leaves of many plants. Though it cannot be said that 
any tea-plant is free from this parasite, yet when the bushes are vigorous 
its filaments only penetrate the old leaves, on the surface of which are 
formed the orange-coloured spots containing the reproductive organs of the 
alga. In these conditions the parasite only causes insignificant damage, 
the health of the plant not being affected, and the yield is therefore not di¬ 
minished. Bu?t as soon as exterior circumstances change the vigour of 
the btishes, the filaments of the alga penetrate the small shoots and thence 
reach the older branches. The leaves fall and the branches die back to 
a greater or less distance, giving the plantation a very characteristic 
miserable appearance. Further, the diseased bushes produce no fresh 
growth and the yield is thereby considerably reduced. P'xcept in the 
case of very young ones, the infected bushes do not generally succumb 
to the attack of ‘'red rust; when the conditions of growth become favour¬ 
able again, the lower branches throw out new growth, which, with proper 
pruning, may reconstitute vigorous and productive bushes. 

It is thus important to determine the factors which affect the vigour 
of the plant and so favour outbreaks of the disease. The writer therefore 
proposes to undertake a complete study of this parasite, both from the 
macroscopic side {i. e. its effects on the host plant) and from the microscopic 
side (systematic and biological description of the alga). The data here given 
are only of a preliminary nature and concern only certain practical observa¬ 
tions on the spread of the disease. 

Besides the long periods of drought, the principal factors which have 
contributed to the great development of the disease in recent years are: 
owing to the great increase in the area under tea cultivation and the more 
intensive cultivation practised, lands exhausted by erosion or by previous 
cropping have been planted; lack of hand labour, and consequent neglect 
of cultivation; importation of seed belonging to inferior varieties; linall>', 
the premature picking of young trees owing to financial difficulties. 

Various experiments have shown that fungicides and insecticides are 
without effect against the filaments of Cephahuros, and further that heavy 
pruning is not effective in clearing the disease from a p>lantation. It fol¬ 
lows that only indirect measures can be taken, viz. measures which tend to 
improve the conditions of growth and which follow from the previous ob¬ 
servations. Ks soon as the disease is observed in a garden the plants should 
be given a prolonged rest, no picking or pruning being done until they have 
recovered their Ml vigour. At the same time the soil should l)e carefully 
worked over and every means adopted to prevent erosion, such as the for¬ 
mation of terraces and an appropriate system of drains and ditches. If 
possible suitable manures should be applied and leguminous cover crops 
should be planted between the rows of bushes, which in addition to their 
manurial effect will also provide shade and mitigate to some extent the 

{WM 


(x) See also B. Nov. 1914, No. 1072, 
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effects of the drought. Other parasites must also not be neglected; Helo- 
pelhs must be kept in check by hand-picking, and prunings should be 
burnt so as to destroy eggs and dangerous spores. I^astly, picking should 
be done with great care on young plants or those shooting fresh after 
cutting back, for very often it is bushes treated badly when young which 
first become attacked by parasites. 

II. — During the last three years the writer has observed that the 
branches may die from this disease and that protuberances and longitudinal 
cracks appear on the bark. Young vigorous plants in virgin soil are also 
attacked and whilst they are able to resist and finally recover, weak plants 
recover slowly and often suffer permanent damage. 

Old branches with grey bark are rarely attacked, young vigorous shoots 
being the most vulnerable. It is possible that the algal filaments penetrate 
to the cambium in the longitudinal cracks caused by the rapid growth of these 
young shoots. 

The writer tried spraying with Bordeaux mixture, but the results were 
insignificant and when heavy rains came on some other treatment had to 
be found. He next attacked the predisposing cause of the disease, in this 
case Helopelhs. All the children obtainable were put onto a single planta¬ 
tion of about 24 acres, where they succeeded in collecting over 4 million 
insects. The result, however, was perfectly negative, and the plantation 
after this year of trial was absolutely black as if scorched. This costly 
method was therefore abandoned. 

Dr. Bernard, in his report on a journey in the tea districts of India 
and Ceylon, remarked that the different tea diseases were less frequent in 
the districts where the plantations were well kept and manured regularly. 
The writer had also observed the same thing in Ceylon, and therefore set 
about improving the conditions of growth in the plantations attacked by 
Helopeltis and red rust, by regular cultivation and manuring. 

The appearance of the plantations improved rapidly and in a surpris¬ 
ing manner, although Helopeltis was still present. The damage caused by the 
insect was much reduced and the virulent form of red rust on the large 
branches disappeared almost completely. 

Two plantations were severely attacked in 1912 and 1913. No. i 
was given 3 '' boengkil " (earthnut cake), containing 7 per cent 

nitrogen, per bush at the beginning of 1913 and half that amount in May- 
June 1914. No. 2 received zV% ^2:. of cake towards the end of 19x3 and later 
an ounce of superphosphate. 

The soil of the two plantations, which was in a deplorable condition, 
was well tilled towards the end of 1912. The mosses and various para¬ 
sites and epiphytes were removed from the trunks and the ends of rotten 
branches were cut away during the pruning early in 1914. 

Taking the yield of tea in 1911 as 100, the figures for the next three 
years are as follows : 
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1911 

X912 

1913 

T914 

I’lantation No. i (60 acres). 

100 

74 



» No. a (24 acres). 

100 

77 

70 

T E I 

For the whole of the plantations {710 acres) 

100 

83 

66 

128 


(Plantation No. 2 dit not recover completely till towards the end of ^ #14). 


The writer's observations may be summarised as follows : 

1) “ Red rust " on old leaves does not cause an}? damage. 

2) When the disease affects the branches it is dangerous, especially for 
young and delicate plants. 

3) Spra3?ing with Bordeaux mixture is not efficacious, 

4) present no direct remedies are known for red rust; indirect mea¬ 
sures consist in improving the conditions of life of the plants so as to give 
them increased resistance. 

5) Red rust attacks young as well as old plants. 

6) Good varieties of Assam tea are as susceptible as poor varieties, and 
being more delicate suffer more. 

7) Young vigorous shoots are more liable to attack, so that the danger 
of infection is greater after severe pruning. 

8) The pruning of infested branches is of value, especially when Helo’^ 
feltis is diminished. 

9) The damage is worse in the dry season, probably owing to decreased 
vitality of the bushes. 

Mann and Hutchinson have said that red rust is a disease of weak 
plants. The writer believes rather that it is a general disease from 'which 
weak plants* suffer most. 


WEEDS AND OTHER INJURIOUS Fl.OWERING PUANTS, 

S64 ~ Cascuia racemosa and C. arvemis in Russia (x). — maltscv, a., mUnl- 
leHn of AppliedBotany% Year VIIT, No. 3 (78), pp. 257-275, plate 129, figs. 8(jo-89i. Petnv 
grad, 1915, 

In Russian agricultural literature there are several references to the pre¬ 
sence of American dodders and particularly of C. ramnom Mart, in clover 
and lucerne seed, especially in imported seed. The question of the distri¬ 
bution of C. racemosa as a weed in Russian crops had not been previously 
worked out; no specimen from Russia was to be found in any herbarium. 

In the summer of 1914 the Bureau of Applied Botany received from tins 
province of Mogilev some herbarium specimens of Cuscuia which had been 
collected in clover near the village of Slasteny in the district of Tshausldi. 
The clover seed had been bought at Mogilev, to which it had been brought 
from Riga, so problably it was of foreign origin. After a careful examination 
of these specimens, the writer arrived at the conclusion that some of them 
belonged to C. racemosa and some to C. arvensis Beyr. It is therefore pos¬ 
sible to affirm the existence of American dodders in Russia. 

(i) See also : B, May 1911, No. 1553; B. July 1911, No. 2316; B. Aug.-Sept.-Oci. mh. 
No. 3009; B. Jan, 1913, No. 75 ; B. June 1913, No. 758; B. Dec. 1913, No. 1:402., (Ed,). 
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865 - Matihlola humUis and Sisymbrium irio as Weeds in Egypt (i). — 

Boixand, B. 0, C., iu The Agrimliuml Jmrml of Egypt. Vol. IV, Pari II (1914), 
pp. X27-128, 2 plates Cairo, 1915. 

Matthiola hmilis B. C. and Sisymbrium irio B. arebotli common weeds 
in I^gyi)t. The former flowers from February to April and occurs in 
barley fields along the Mediterranean coast. The latter flowers from 
January to March and grows in ditches and on all cultivated soils. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 


866 “* New TliySanoptera in Florida. — Watson, J. R., in Entomological News, Vol. XXVI^ 

No, 2 , pp. ^9-53, plate II. Philadelphia, 1915. 

The writer gives systematic descriptions of: Cryptothrips pini n. sp., 
common on the needles of young or old pines; Heterotkrips aesculi n. sp., on 
the flowers of Aesculus pavia\ Euihrips tritici var. projectus n. var., very 
common on flowers of orange, tomato, rose, begonia and numerous Composi- 
tae and also on the needles of seedling pines. 

The writer adds that he has received from Ceylon a species which appears 
to be identical with C. fioridensis, thus notably extending the area of distri¬ 
bution of this thrips. 

867 - Scale-Insects observed in England in 1914 (2).— Green, B. ernrst, in The Ento; 

mologist's Monthly Magazine, Vol. lyl (Third Series, Vol. I), No. 5, (No. 612), pp. 175-176“ 

No. 6, pp. 177-185, I fig,, plates XV-XVII. London, May and June 1915. 

The scale-insect found by the writer on BeMa at Camberley (Surrey) 
and described as Kuwania hritamica in 1914 is now identified with Stein- 
gelia gorodetskia Nassonow, found in Russia. The writer still maintains 
that it belongs to the genus Kuwania, the differences being perhaps suffi¬ 
cient to allow of the erection of a sub-genus, so that the name would stand 
as Kuwania (Steingelia) gorodetskia (Nassonow). 

Also the Eriococcus collected on Erica in the same locality is now 
found to correspond to Efiococo%is devoniemis Green. This scale lives on wild 
Erica cinerca and allied cultivated forms in gardens, where it has been a 
veritable'pest, some plants being so thickly infested that they had to be 
destroyed. 

The following scales are also mentioned: 

1) Eriococcus insignis Newst., occurs commonly on Agrostis sp., 
in the Camberley district. 

2) £. greeni Newst., not uncommon at Camberley with the preced¬ 
ing species. 

3) £. inermis sp. nov., associated with the above two species on 
Agrostis [setacea?) at Camberley and Virginia Water (Surrey). 


(t) See also Oct. 1914, No. 963. . (Bi). 

(3) See also B, May X915, No. 561. . ' • 
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4) E. lagentfoemiae Kuwana, found J. C. F. Frybr on Lager- 
stroemia in the open in a nursery at St. Albans (Herts); this insect was in¬ 
troduced from Japan where it is indigenous. 

5) Pseudococcus pukerarius Newst., on Agrostis sp., at Camberlc}'. 

6) P. sphagni n. sp., discovered by H. Donisthorpr in nests of 
Formica picea in sphagnum at Matley Bog, New Forest (Hants). 

7) P. gahani sp. nov., on Ribes, in lyondon. 

8) Phenacoccus aceris Sign., abundant on Ulex cwopaeus at Cain- 

berley. 

9) Cryptococcus fagi Baerensp., frequent on Fagus near Camberley. 

10) Fonscolombia fraxini Halt., abundant on Fvaximis excelsior 
at Woking (Surrey), Goring-on-Thames (Berks) and Bearsted (Kent). 

11) Kuwanina parous Mask., collected by Fryer on branches ol 
cherries imported from Japan, where the insect is indigenous, in a nursery 
at St. Albans. 

12) Newsteadia floccosa Westw., common under mosses, among 
heather and under the shade of pines at Camberley. 

13) Pulvinaria vitis K., on young trees of Betula, on Tilia, and on 
a Camellia at Camberley. 

14) Lecanopsis brcvicornis Newst., abundant on Agr0s4is sekcca 
at Camberley, 

15) Eriopeltis festucae Fonscol., at Arundel (Sussex) and near Cam¬ 
berley. 

16) Chionaspis salicis K., abundant on Cytisus scoparm at Wey- 
bridge (Surrey). 

17) Diaspis peniagona Targ., discovered by Fryer on cherries im¬ 
ported from Japan. 

18) D. persimilis Cldl., on Sideroxylon marmukm, under glass 
at Kew. 

19) Mytilaspis ficus Sign., on branches of the common fig. 

20) Parlatoria pergandei Comstock, found by Fkykk on phants of 
Citrus in a nursery at Kingston. 

868 - New Species of Aphelwas parasitic on Scale-Insects. — h\ w., in /O/a-wm- 

loinkal Nem, Vol. XXVI, No. 2, pp. 73-77. Philadelpliiii, 1015. 

The writer describes the'following Hymenoptera as new to scieiUH*: 

1) Aphelims capitis n. sp., reared from Aspidioim hederae f)ii Hediru 
helix and on Nerium oleander; from A. camelUae on N, oleander and on 
Schims molle ; from Aspidiotus sp, on Pinus radiata ; from Chwmspis 
pinifoliae on P. radiata ; and from Aulacaspis zaminae on Cycas revotuk, 
in varions localities in California. 

2) A. quaylei n. sp., reared from Pseudaonidia articuktus, HemicMo- 
naspis minor and Aspidiotus camelliae on various liosts, in Peru; also reared 
from Chryso^nphalus aurantii and C. aUrctntii oitrinus on Citrus in California, 

3) A, Umonus n. sp.^ obtained from Hemiebionaspis minor onCajanm 
indicus at Honolulu (Hawaii). 
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8 ()<) ~ The Coccinellid Cryptolaemus montrouzieri for the Control of Scale- 
Insects on Coconuts in the New Hebrides. — Earoeau, f , mRevueA^^icoU, No. 45, 
\)[). 5()-0o. Noumea, k)]*). 

Several species of scales are common in the coconut plantations in the 
New Hebrides. 

With a view to checking the spread of these pests, specimens of Crypto- 
lacmm montromicn have been recently introduced direct from Australia. 
I'liis lady-bird, indigenous to New Caledonia where it devours the scales at¬ 
tacking Araucaria, hQs already begun the destruction of coconut scales, and 
gives promise of the same useful results that have followed its introduction 
into other countries against other scale-insects (i). 

vS7o - On the Biology of Aleochara. bilineata^ a Beetle parasitic on Chorto- 
phila bassicae {z), — Wadsworth, J.T., in The Journal of Econojmc Biology, 
Vt)l. 10, No. 1-3, pp. 1-27, lig. A, plates l-II. Eondon, June 1915. 

This work, carried out by the section of Agricultural Entomology of 
the Uuiver.sity of Manchester on materials collected during 1914 (except 
April and May) and the early part of 1915 near Northenden and Sale (Che¬ 
shire), concerns the biology of the beetle Aleochara bilineata Gyll. (fam. 
Stapkylinidae), the larvae of which are parasitic on the pupae of the cab¬ 
bage root-fly {Chortophila brassicae Bouche). A detailed description is given 
of the eggs, larvae, pupa and adult. 

The larvae leave the egg with the characteristic appearance of Staphy- 
knid larvae, active and campodeiform. They penetrate the puparia of C. 
brassicae and after the first moult they reappear as eruciform larvae. Thus, 
as a result of their parasitic mode of life, they undergo a simple form of 
hypermetamorphosis. During the larval stage they moult three times. 
It was thought by other writers either that the eggs were laid in the fly- 
larvae or that the larvae of the parasite attacked the fly-laryae, but this 
has been shown not to be the case. After the first moult the larvae are very 
voracious. Pupation takes place in the puparium of the host. 

Tlxere are two broods in the year in the Manchester district, and it 
may well be that in warmer climates three or even more occur. The adults 
of the first brood appear in May and June, the insect having entered the 
larval state dxtring the late autumn of the previous year. The individuals 
of this brood appear to require from 8 to 9 months to complete their meta¬ 
morphosis. The adults of the second brood leave the puparia of the host 
in August and September, This brood takes only six or seven weeks to com- 
l)lele its Hfc-cycle. By keeping the winter larvae in warm chambers their 
period of development may be considerably shortened. 

The writer believes it possible to find other species of Aleochara with 
a similar life-cycle, with certain slight differences. It is also possible that 
/I. bilineata may live as a parasite on other Diptera. 

Of 2189 puparia examined, 339 or 10.9 per cent were found to be para¬ 
sitised by this beetle. During summer the j>arasitism reached 26.9 per cent. 


(r) See U, July 1914 ) No. 697. 
iz) See B. July 1915, No. 772. 


{Ed.). 

(Ed.). 
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It was estimated that at least 20 per cent of the larvae and pupae of C. 
hvassicae in the district in question must be destroyed by Coleopterous or 
Hymenopterous parasites. 

Considering the great damage done by this dy and the difficulty of 
finding suitable means of checking it, the writer believes that more atten¬ 
tion should be paid to the multiplication of its natural enemies. 

871 - Cirrospilus ovisugosus n. sp. {Hymenoptera)^ Natural Enemy of the 
Four-lined Leaf-Bug fPoec/Vocapsi/s CKosBy,c,R.,and matheson, 

Robert, in The Canadmtt FMomologist, Vol. XEVII, No 6 , pp, figa. 14-17. 

Uondon, Ont., June 1915, 

In examining the stems of Weigelia containing the eggs of the four- 
lined leaf-bug at Ithaca (New York), the writers observed that the lower end 
of several eggs had been removed and their contents extracted by a small 
Hymenopterous larva. This larva bores the pith of the stem until it 
reaches the row of eggs of the leaf-bug, upon which it feeds, destroying three 
or four. Frequently two larvae may attack the same row of eggs from oppo¬ 
site ends, thus destroying them all. About 50 per cent of the eggs in the 
stems of Weigelia were found to be attacked by this parasite. 

The larvae reach full size before the cold weather sets iii, but do not 
pupate till the following spring. 

Observations made in February 1914 shov/ed that the larvae of the 
parasite were found in cavities of the pith near the eggs of their host and 
sometimes at a short distance from the eggs, actually boring further into the 
pith. After about a week the larvae pupated, and the adults emerged about 
March 23. 

The writers describe the parasite as a new Chalcid under the name of 
Cirrospilus ovisugosus. 

S72 - Tyletichus devastatrix attacking Beans in Sicily. — cocum-ToirnKBU), 
Francesco, in U CoUivatore, Year6i,No. 16,pp 196-499. CasideMontoato, jnnc jo, 1915. 

In March 1915 it was reported that in two localities of the province of 
Girgenti eelwornis {Tyknchus devastatnx Kiihn.) were causing serious 
damage to beans {Vick /^k), which are a very important crop in v'iSicily. Tlie 
attack has also been reported from other parts of the island, but not evciy 
year. The damage produced is known locally as '‘niali niunr' (black 
disease). 

The writer describes the parasite, the nature of the damage and the 
means generally employed to control the pest (i). 

873 - Aphatim attacking Earthnuts in Konkan (Bombay).— 

V. G., and Ramr^^t, S. K.-ksaroode, in The Poona AgncuUunu Colkur Vol. VI, 

No. 3, p, 200-201. Poona, 1915. 

The earthnut (Arachis hypogoea), which has recently been introduced 
into the IConkan, shows great promise of being extensively grown in the 
future. 

(1) See June 1911, Nos. 1941 and 1991; B. Aptil 1913, No. 437; B. Ang. 1913, No, too.s; 
B. Jan. 1914, No. 86; B; Sept. I 9 i 4 » No. $67. {Ed.). 
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In 1914 the crop sown in June ripened towards the end of September 
and gave a splendid yield. As rain threatened, the crop was immediately 
dug up and collected in heaps in the fields. Immediately the separation 
of the pods had begun, a large number of individuals of Aphanus sordidus 
Fabr. appeared and the crop was destroyed in a few daj^s. 

This Fygaeid bug, which only attacks earthnuts after they have 
been dug up from the soil, is a special parasite of oleaginous seeds and is 
common on the threshing-floors to which the crop is transported immediately 
after harvest. It sucks the oil from the seeds by inserting its rostrum. The 
pods appear intact externally, but the seeds have been sucked dry and 
crumble to powder under slight pressure. Germination tests with such 
seeds are always negative. 

The insect is easily controlled by collecting the pods from the plants 
immediately after unearthing and storing them in strong sacks of close 
mesh. Being unable to enter the sacks, the insect can only attack the 
outer layer of pods. 

As the insect is only able to fly with difficulty, the young nymphs and 
adults may be easily collected by sweeping the soil. 

Sesame {Sesamum indicum) and saffron {Carthamus tinciorius) are also 
attacked in the same manner as earthnuts. 

874 - Scarabaeid Larvae (" Cane Grubs ”) attacking Sugarcane in Australia.— giuaux.t, 

A. A., and Dodd, A. P., in Quccnslandt Bureau of Sui'ar Experimmtal Stations, Division 
of Sntomolofiy, Bulletin No, 2, pp. 3-60. Brisbane, 1915. 

This paper gives the preliminary results of investigations on Cane 
grubs'' begun by the Government in 1911. The first portion contains a 
key for the identification of larvae and descriptions of the larval stages of 
some species already determined and others not yet identified and conse¬ 
quently indicated by numbers. These are: Xylotmpes australicus Thomson; 
Dasygnathus australis Boisd.; No. 678; No. 71; No. 349; Calloodes grey anus 
White (No. 655); Rcpsimus aenem Fabr. (No. 434); No. 576; No. 539; 
Lepidiola frenchi Blackburn (No. 533); Lepidiota sp. No. 377; Lepidioia sp. 
No. 666 ; Lepidiota sp. No. 215; Lepidiota sp. No. 89; Lepidiota sp. No. 45 ; 
No. 650 ; No. 667 ; No. 607 ; No. 653 ; No. 609; No. 646; No. 587; No. 671; 
Cetonid No. 46; No. 364. 

Among the .species not yet determined are included: No, 369, which 
belongs to the manure-feeding group; No. 576 is probably Horonotus optatus 
Sharpe, whilst the small species Nos. 650,653,587, etc., are probably Haplo- 
nycha, Liparetms and other small Scarabaeids, The insect described as 
Lepidiota sp. No. 89 is perhaps nearer the genera Anoplognathus^ Calloodes, 
Repsimus, etc., than the genus Lepidiota. 

In the second part are collected data obtained during the last three years 
on the different phases of development and habits of the following beetles 
injurious to sugarcane: Lepidiota albohirta Waterhouse; L, frenchi Blotch- 
bum (No. 533); Lepidiota sp. No. 666; Lepidiota sp. No 45; L, fwggatti Mac- 
leay; Lcp'idiofa sp. No. 215; Lepidiota sp. No. 377 (probably L. rothei) ; Le- 
pickoia sp. No. 89; L. damini Blackburn; Isodon puncticollisWex 3 ,to.ji 
Ilaplonycha sp. (near H. hella) ; Haplonycha sp.; Dasygnathus austraUs 
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dejeani Macleay; Cacachroa decorticata Macleay; Cetouicl No. 46; No. 71^ 
No. 539; No. 349; Xylotmpes austmlicus Thomson; Calloodcs ^rcyanus White 
(No. 655); Repsimus aeneusVoJoi. (No.434); No. 576; AmplognalJius boLsduoald 
Boisd.; No. 671; No. 667; No.653; No. 646; No.6o7;No, 609; No. 3O4; 
No. 587 ; No. 650 ; Anomala australasiae Blackburn; Pcniodon austndis 
Blackburn; Mastochilus australasiac Perch; CladognaPms ioyrensis Deyr.; 
Neso planicollis Blackburn ; Liparetms atriccps Macleay ; Semanaptrrus dc- 
pressiusculus Macleay and Horonotus optatus Sharpe. 

875 - The Slicking Mechanism of Leca/j/ii/n r/Wd'e on Coffee.--“KrucnrNius, 
in Teysmanniaj Year XXVI, Part i and 2, pp. 62 76. Batavia, i<ji5. 

The green scale {Lecanium viride) is one of the worst enemies of colTee 
in Java. It retards the growth of the plants, causes deformity of the leaves 
and diminishes the yield. In a severe attack some of the branches may be 
destroyed. During the rainy season, however, most plants recover. 

The rostrum of the insect is found to consist of two canals, one of which 
is used as a sucker and the other as a duct for the saliva which is secreted 
by two glands and by its hardening properties serves to maintain the sucker 
in position. 

The epidermal cells of the plant perforated by the sucker do not lose 
their turgescence or die. The sucker works its wajr through the tissues 
untilitreaches the phloem, and in particular the cells of a medullary ray, 
which are exhausted of their contents. The insect then seeks a neigh¬ 
bouring medullary ray, leaving traces of the passage of its sucker in the 
form of solidified saliva. 

Most damage to the plant is done by the death of the medullary ray 
cells, as transportation of food materials is hindered. 

876 - Experiments on the Parasitism of Heierodera radicicola on Coffee in 
Brazil (i). — Bondar, Gregorio, in Secretana da Agrimltuni, Commeycio c Ohma f>ubUcm 
do Esiado de Sdo Paulo, Boletim de A^ricuUumtS&cies 16, No. .|,pp. 329-330. Sao Paulo, 1915, 

In the agricultural literature of Brazil Heierodera radicicola is refeired 
to as the cause of considerable damage to coffee in that country. The writer 
has visited numerous plantations in various parts of the country and has 
never been able to find this nematode on the roots of coffee, llie parasite 
is widespread in Brazilian soils and attacks the roots of several cultivated 
and wild Deguminosae, Solanaceae, Malvaceae and other field and garden 
crops, though in these same soils coffee appears to be free from attack. 

In May 1914 the writer carried out experiments in artificial infection 
of coffee with this nematode. In these experiments t 6 pots were used, 
each containing 3 coffee plants ; eight pots were filled with soil from a coffee 
plantation and eight with a humous wood soil. Four j>ots of each series 
were used as controls and the other four pots were abundantly infected 
with the nematode by means of diseased roots of tomatoes, pine ap])lcs and 
I/eguminosae mixed together and placed among the roots of the coffee 
plants. 


{Ed.). 


(i) See also B, April 1912, No. 575 ; B, Jan. 1913, No. 86. 
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After eight inontlis all the plants were growing normally (except a few 
which had started badly) so that the infected pots could not be distinguished 
from the controls. Examination ol the roots showed then to be quite nor¬ 
mal and without traces of eelworms. 

The writer concludes that under normal conditions the nematode never 
attacks cofee. Reports as to the existence of this parasite on coffee gen¬ 
erally relate to heavily-shaded nurseries with damp soil, under which condi¬ 
tions the young milignified roots of the plants are in a more favourable state 
for attack. 

S77 - Adrama determinata attacking Tea Seeds in Java. — eeefmans, s., in Me- 

dedeelim^cn vm Jict Lahomtonmn van Plantenziekten, No. X2, pp. 1-15, 2 ligs. Btiiten- 

zorg, 1915. 

A number of specimens of a fly causing damage to tea seeds during ger¬ 
mination were received at Buitenzorg from a tea estate at Tjibadak. The 
insect was identified as Adrama doterminata Walk., considered by the most 
recent authorities, Brzzi in particular, to belong to the Tryfeiiiae. 

It was also observed in the neighbourhood of Tjibeber (Preaiiger, 
Java) where its life-history^ was studied in detail. The insect developed 
on some seeds which had been dried before packing for export. In order 
to be certain that the insect was responsible for the damage, a certain num¬ 
ber of individuals were placed in contact with seeds in different stages of 
maturity and germination. After a week it was observed that larvae 
occurred only in the seeds which had germinated and burst and that the 
seeds with their evelope intact had not been attacked. 

The white torpedo-shaped egg measures about i % mm. by % mm. 
It is deposited in the cotyledon after the seed-coat has burst. The indivi¬ 
duals reared from thelayings of two females numbered 40 and 48. The egg 
hatches after 2% days and the larval stage lasts from 9 to 12 days. The 
larva measures mm. in length and has the power to jump. The 

cotyledons are bored from side to side by the larvae, causing the seeds to 
rot, so that they seldom produce seedlings. The larva then abandons 
the seed and pupates in the soil within a yellowi.sh-brown puparium 7 mm. 
by 2 mm., from which it emerges after 12 to 15 days. The complete 
life-cycle thus takes 26 or 27 days. Adults have lived as long as 26 days. 

The insect measures about ii mm. long ; the body is slender; in colour 
it is black with yellowish-brown patches, the wings having dark bands. 
The sexes are easily distinguished by the shape of the abdomen, that of the 
male being obtuse, while that of the female is prolonged into a horned 
point containing the ovipositor. 

From a priori reasons it appears that this insect would not he able to 
attack seeds buried at a certain depth in the soil. Experiment has actually 
shown that a very thin layer of soil protects the seeds against their attack 
This simple measure should therefore be adopted in the germinating pans. 

Up to the present the insect has only beexi recorded on two estates. 
It is possible that it has only recently begun to attack tea seeds or perhaps 
the failure of seeds to germinate is attributed to putrefaction and moulds 
when the real cause is this insect. It has not yet, been noted if the open 
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cotyledons of seedlings are attacked by the larvae. This would not be 
serious, since vigorous seedlings ma> outgrow such an attack. 

In all cases it is advisable to take precautions with seeds altc^ady ipartly 
germinated. vSeeds with the seed-coat more or less bursting open sliould 
be placed in separate germinating pans and covered willi line met allie 
gauze so as to trap the insects as soon as they appear. 

878 - Experiments on the Destruction of Fruits infested with the Larvae of Fruit-FOos. 

vSeverin, Henry H. P., in Entomological News, Vol. XXVI, No 2, pp. 7^-83, i fig. I'hila- 
delphia, 1915. 

Experiments were undertaken by the writer to test some of the methods 
already suggested for the destruction of fruits attacked by fruit-flies, espe¬ 
cially Ceratitis capitata Wied. (i), Anastrepha ludens lyoevv (c) and Daous 
cucurbitae Coq. The burying of the damaged fruits under a layer of soil 
3 feet deep appeared to involve too much labour. If the method ])ropo.sed 
by in South Africa of covering the fruits with a layer of compressed 

soil 10 inches deep can effectively prevent the escape of the flies, it would 
be the most economical and practical method for the destruction of infested 
fruits, as well as a means of increasing the fertility of the soil. 

The immersion of the fruits in water for 4 days would be very effective, 
provided the damaged fruits were collected daily and immersed. 

These two methods could be combined with advantage. The damaged 
fruits should be collected each day, and thrown into a barrel or cistern 
of water; as the fruits accumulate they should be buried. This would 
avoid digging holes and covering with soil each day. Nevertheless in 
extensive orchards the daily picking of infested fruits would involve 
considerable labour. 


(1) See B. June 1015, No. 670. 

(2) See B, March 1913, No. 319. (Ed), 


AEFREDO B.UGGERI, germie responsabite. 



FIRST PART. 

ORIGINAL ARTICLES 


“Red Soil” 

by 

Paolo Vinassa de Regny. 

Ordinary professor of Geology in the Royal University of Parma, 

It may be said that red soil is at once confined to Karstic country 
and almost the only type of soil which occurs in such country. Thus, be¬ 
sides its scientific importance as a highly characteristic soil, it is of great 
interest in the agricultural economy of certain regions, generally poor in 
water and vegetation. Karstic limestone mountain country would indeed 
be desolate if its naturally sterile rock were not covered here and there by 
extensive depositvS of red soil. 

❖ 

The origin of red soil has been the subject of considerable discussion. 
In some cases this has been due to lack of agreement on the part of differ¬ 
ent investigators as to the exact definition of the term. The lithologist 
considers red soil as a quite distinct and unique formation capable of scient¬ 
ific definition, while the geologist is more inclined to give it a less restricted 
definition by bringing in considerations of position and origin; the agri¬ 
culturist will mean by red soil any red or brown agricultural soil cloth¬ 
ing limestone rocks in regions of a Mediterranean character, having certain 
well-known cultural characters, without any stipulation as to its mineral 
composition or origin. 

The oldest and most generally accepted opinion has been that red soil 
is the residue from the decomposition of the limestones upon which it rests. 
Advocates of this theory are Zippe, BotnS, Tietze, T'c'CHS, Heumayr, 
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and more recently among Italians TARAMEnmaiid Db Giorgi, both of wliom 
previously held diherent views. In opposition to this we have Stache, 
followed later by Kramer, for whom red soil represents the degradation and 
rearrangement of older ferruginous clays. The theory formerly npheki 
and then abandoned by Taramebbi that red soil is derived from volcanic 
sands or mud eruptions has recently received a fresh exponent in Schxerb. 

For a length of time there were no more discussions ex projesso on red 
soil and its origin. When the question was again raised by me in 1904, 
I maintained that in the formation of red soil ferruginous colloidal solutions 
played a great part. After the publication of my note lithologists and 
geologists again took up the subject. Among the former Tucan was of 
opinion that the red soil of the Karst was the insoluble residuum of the 
limestones upon which it rests. Tucan's memoir is interesting because he 
proves that the same mineral residues that are found in the limestones 
are found also in the residues of the red soil, which according to him is a 
formation characterised by the mixture of several colloids. A colloid 
hydroxide of aluminium, sporogelite, is predominant and is followed b}^ 
silicic acid and iron oxides and hydroxides, also colloidal. It is to these 
ferruginous colloids that the aluminium colloid owes its red coloui. I'hc 
rest of the red soil is formed by a little limestone and fully twenty seven 
different mineral species. Now Tucan has proved, by means of munerous 
preparations, that in the insoluble residue of the Karst limestone on which 
the red soil lies, all the minerals which are observed in the red soil are found 
in the same order of frequenc37 and with the same mineralogical facie.s. 
It would thus seem to be demonstrated without a doubt that the r(‘d 
soils analysed by Tucan are really the degradation residues of the 
limestones. Tu6an, however, did not give any answer to Wat/cer’s 
objection, raised again by me, and the point was not easy^ to explain, 
namely why did the water which altered such a mass of limestone, hun¬ 
dreds of cubic y^ards of which may be judged necessary to give any appre¬ 
ciable residue of red soil, owing to the relative scarcity^ of the material, 
leave in situ the red soil which was gradually formed. This same objection 
was made by Gortani, who concludes, after adopting and developing my 
hypothesis, that it is a question connected with colloids. 'Tucan himself 
subsequently’" accepted this idea but only for certain red soils which, how¬ 
ever, he did not consider to be the real red soil in its lithological sense. 

GabbiEri, on the other hand, in an important monograph on the red 
soils of Southern Itah^ strenuously advocates the theory that ted soil is 
essentially of aeolian origin. A capital argument against Tucan’s theory is 
the fact observed by Gabbieri that the minerals contained in the red soil 
are of greater dimensions than those contained in the limestone residues. 
Derivation of the larger particles from the smaller ones is simply absurd. 

In conclusion it is becoming more and more probable that what I 
said in my above-mentioned work was true, namely that there are similar 
but not identical types of red soil and that they may have various origins; 
in nature the same effect is not always produced by the same cause. There 
are therefore red soils of different compositions, more or less ferruginous. 
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or calcareous, or rich in alumina, produced either by direct or by indirect 
weathering of the limestone or by aeolian action. The fact remains, how¬ 
ever, and it is an important one from an agricultural point of view, that red 
soils, at least in their most typical manifestations, such as those of the 
Karst, must be considered as of a prevailingly colloidal type of formation. 


Though much has been written on the origin of red soil, but little is 
known about its chemical composition, since the available analyses 
are far from numerous. The oldest are those of REiTnKCHNEn, which were 
published by TorEnz v. I/IBURNAU. They refer to red soils without any 
special indication as to locality, and they are not of much use as the}^ take 
no account of the part which is insoluble in acids. Then follow those of 
VtertiiaeEr concerning soils from the neighbourhood of Trieste (Baso- 
vizza and Cosina). There are analyses of the red soils of the Karst and of 
Carniola due to ScHiERE and to Monnier, the latter of which were pub¬ 
lished by Chaix. All these analyses are given in full in an interesting but 
little-known work by Fach, who added some elaborate and carefully dis¬ 
cussed analyses of several red soils from Volosca and other non-European 
localities. Other analyses are due to zv Eeiningen, and deal with red 
soils from iVbbazia and Eaurana in Istria. 

The following are some of these analyses of Karstian red soils from 
various localities : 


Wider and organic matter . 

I. 

.... 11.77 

11 . 

14.02 

III. 

19.15 

IV. 

17.52 

vSiO.,. 

.17.7S 

53-73 

35.21 

41.98 

I'ePs. 

.... 33 . 2 .j 

S.63 

13.20 

10.95 


.... 3 - 1^1 

21.02 

30.26 

26.82 

MngO^ . 

.... 1.35 




CaO. 

.... 0,68 

0.96 

0.72 

■£•57 

AlgO . 

. . 1.37 

X.62 

1.30 

i.ii 

KX) . 

.... ia 5 


— 

0.92 

Nil,0 .. . . . . 

.... 1.5b 

— 


0.26 

PaOg. . . . . 

.... 0.24 

— 


—■ 

CO, . 

.... 0.21 





X. Red soil Xi'om I/aurana. Analysed by Eeininghn, 

II. « » » Planiim (Carniola). Analysed by Schierl. 

III. » » » Javomil^ (Carniola). Analysed by Schierl. 

IV. » » » Volosca. Analysed by Fach. 

From the above analyses it will be seen that the differences between 
the red soils of various localities are not slight. Especially noteworthy?* is 
the red soil of Eaurana, which is eminently ferruginous and contains very 
little alumina in comparison with the other samples; this is a further 
confirmation of the fact that the name of red soil ” is applied to a 
number of soils differing from each other in their chemical and litholo¬ 
gical characters. 
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From the pedological point of view we are acquainted only with the 
well-known characters of the Karst which are contained in every description 
of the vegetation and crops of this limestone region. There is only one 
memoir recently published which treats specially of the agricultural 
qualities of red soils from a scientific point of view. It is due to 
RohIvAnd who, however, as now frequently happens, owing to the lack of 
the necessary correlation between the different branches of science, ignores 
completely all the research work of geologists and lithologists upon red 
soils. It is important however to note that he also, like the geologists 
and lithologists, concludes in favour of the colloidal nature of red soils. 
From the agricultural point of view red soil is to be considered as a type of 
colloidal soil and possesses all the many characteristic drawbacks and few 
advantages of such soils. 

Red soil is plastic, it breaks up easily and allows rain water to pene¬ 
trate deeply?” when it is dry, but, on the other hand, as soon as the action 
of water causes its colloidal constituents to swell, it becomes impervious. 
Water does not penetrate it any longer, and evaporates at such a rate 
that, according to Stache’s observations [Die Wasseroersorgung von Pola, 
Vienna, 1889) 75 per cent of the rainfall is lost again by evaporation. To 
correct the defects of this soil only marl can be used, the good eifets of which 
on clay soils are well known. Fortunately in the Karst and in Dalmatia 
the necessary material for marling occurs in abundance. 
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The Present State of Our Knowledge of the Physiological 
Significance of the Mycorhizae of Trees 

by 

Prof. D. h- Petri, 

Director of the Labonitoiy of Forest Patholoi^v attached to the Royal Jii^dicr 
NaHonal Forestry Institute of Florence, 


Everyone interested in plant biology is acquainted with the strange as¬ 
sociation existing between the absorbent portion of the roots of a very large 
number of plants and the mycelium of fungi, which results in the formation 
of the special organ to which has been given the name of mycorhiza 

It is also well known that the mycelium sometimes invests, like a 
sheath, the terminal portion of the rootlets, only penetrating between the 
cell-wails of the outermost layers of the cortex ectotrophic mycorhizae), 
while at other times, scarcely anv trace of the mycelium is visible on the 
surface of the root and it develops to a marked extent in the interior of the 
cells of the cortical tissue C* endotrophic mycorhizae). 

Many botanits have attributed to these formations, which modify more 
or less profoundly the structure and function of the absorbing organs of the 
root, an important part in the nutritive processes of the vascular plant, sup¬ 
posing absorption of the nutritive solution from the soil to take place in so- 
called m>cotrophic plants tlirough the medium of the ectopliytic or endo* 
phytic mycelium of the roots. 

More particularly as regards the nutrition of forest trees and of 
humus-loving x^laiits in general, the question has been much discussed and 
is in fact still being debated, as to whether mycorhizae should be regarded 
as indispensable, merely useful, injurious, or as simply harmless excres¬ 
cences, at least under normal vegetative conditions. 

The question is a very interesting one and has given rise to numerous 
important histological and physiological experiments. 

The results hitherto obtained have by no means disposed of the prob¬ 
lem and anyone who had not himself made a special study of the question 
would have difficulty in finding his way among the conflicting opinions that 
have been expressed as to the ecological significance of mycorhizae. It 
may therefore not be out of place to summarise the present condition of 
our knowledge of this subject. 
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Historical summary, — TheodorHartig (1), towards the middle of last 
century, was the first to describe the structure of the mycorhizae of certain 
conifers; but, at the same time, he did not at once recognise their true nature, 
for he regarded them as being normal roots. It was Gasparrini (2), who, in 
1856 when examining the roots of Pinus hulepensis, remarked that the tips 
of those rootlets that were completely or partially without absorbent hairs 
were covered with thin filaments. He described m hazel and chestnut 
coral-like rootlets which were enveloped in " confer void ” filaments, 
without, however, giving any definite opinion as to their nature. 

Tueasne (3), in 1862, in discussing the supposed parasitism of the Elapho- 
myces, was the first to put forward the hypothesis that the mycelium of these 
fungi can enter into symbiosis with the roots of trees. 

In 1874, De JaczEwski (4) attributed the dichotomous ramification of 
tiii rootlets of Finns cemhra to a mycelium developing usually upon the sur¬ 
face of these organs. In the same 3^ear, Bruchmann recorded the occurrence 
on the rootlets of Pinus sylvestris of a sort of crust composed partly of cells 
of the cortex and partly of mycelial filaments. This “crust’' described by 
ERtrCHiMANN afterwards (1880) received the name of the mycelial sheath 
(“ Pilzscheide ’’ of Reess; “ Pilzmantel ’’ of Frank). 

In 1876, in a work on parasitism in Elaphomyoes, Boudier (5) re¬ 
corded that the species of these fungi with 3^ellow fructifications {E, va- 
riegatus, granulatus and var. asperulus) had hyphae connected with 
the roots of neighbouring trees, birch, oak and chestnut. The rootlets 
of these trees were surrounded with these yellowish hj^^phae which only 
penetrated into the outermost cellular layer of the cortex. As these root¬ 
lets showed abnormal ramification, Boudier attributed a deforming, and 
even parasitic action to the fungus, but considered its effects to be relat- 
iveh^ slight, since the mycelium, according to this mycologist, does not 
destroy the vitality of the root, but seems rather to increase it by giving 
rise to a greater affluence of nutritive sap. The idea of a symbiotic relation¬ 
ship, already vaguely suggested by TueasnE, acquired greater semblance 
of probability thanks to Boudier’s observations. Almost simultaneously, 
Peeffer(6) put forward the same hypothesis in still more definite form. 
in 1877 (7)» found swollen rootlets on the beech, the interior of which con¬ 
tained a mycelium; he attached no importance to this fact, regarding 
the case as merely one of parasitism. 


(t) Haktic , Tn,—Vollstandige Naturge.^chiclile te Culturpteizen Deutschlands, 

xSto>5i {Bot, Zcttimg^ 

fa) r,G, —Ricerche suIJa natura dei]surdaloii e leescrezioni rlelle radict,.. 
Napoli, 1S56. 

(3) XuLASNK, C. — Eungi hypogaei. Paris, 1862, p. ig. 

(9 De J aczewski. — Das Spitzeiiwadistum der Phanerogaiuenwurzel (Bot, Zeitmg, 187.1), 

(5) Botidier, E. — Dti i)aiasitisme probable de quelques espc^ces dii genre ElapJicmyces 
[Bnll. Soc. bot, de France, 1876). 

(6) Pfkffeu, W. — tiber fleischfressende PJlanzen ittidiiher die Ernahrung durda Aufnabme 
•oxgauisdier Stotte liberhatipt {Landw, Jahrb, v, Thiel, 1877). 

( 7 ) R^•;SA, (pioted by sS.au\ uw {Rev, Mycol , rgoj.). ' , , . 
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In the following year^MuEEKR (i), when studying the humus of forests, 
described the ordinary mycorhizae of the beech, giving figures of them, but 
only showing their external form. MunEER was of opinion that the relations 
between the fungus and the root are comparable to those existing between 
lichens and the branches of the trees upon which they grow; but he 
regarded the mycelial sheath as the normal piliferous layer of the root, thus 
repeating the error of interpretation already made by Hartig. 

In 1880, Reess (2) took up the question already considered by BouniER 
regarding the symbiotic relation between the mycelium of Elaphomyces and 
the roots of trees. He confirmed the results of the observations of the 
French mycologist, showing more precisely the continuity of relationship 
between the mycelium of Elaphomyces gramtlaUis and that investing the 
pine rootlets. 

While studying the biolog}" of Monotropa hypopiiySy Kamienski (3) 
had occasion to observe the rootlets of beeches and other trees which were 
associated with the roots of Monotropa, These rootlets are described by 
ICamiensri as being covered with a thick homogenous layer formed of a 
mycelium whose hyphae penetrate between the cells of the epidermis and 
those of the cortex. The cells of the latter tissue are separated from one 
another by a single layer of hyphae branching repeatedly in the same 
plane and which is very visible on the surface of the cell-walls in tangential 
sections of the rootlets. 

Hartig more than thirty years previously, had described with great 
exactitude this paiticular appearance of the cell-walls of the cortex of the 
pine mycorhizae, but he had interpreted it as the result of a network of 
intercellular canals originating in the cell-walls during their development. 

Thus it is to Kamienski that the merit belongs of having given to what 
Sarauw calls **Hartig's network'" the interpretation confirmed by subse¬ 
quent researches. He was the first to describe exactly the structure of the 
mycorhizae afterwards called “ ectotrophic ", but he only admitted the 
existence of mutual relations between the roots and the mycelium in the 
case of Monotropa, In that of humicole trees, he considers the fungi 
gfdwiig roots to be simple parasites. 

Contempolr^^Fsly with Kamienski, Gibeeu (4), while studying the 
" ink disease " of the''dh€stnut, mentioned the occurrence on both healthy 
and diseased trees of rootlets'-that were more or less deformed and covered 
with a mycelial sheath. He describedH; ^.rv clear ly th e ext ernal flo cetilent 
zone, the internal pseudoparenchymatouszoiSS^isiriBIff ]x 5 rtion of 

the root where the hyphae become intercellular. The long rapidly-growing 


(1) Muxlkr, K. P. — Bemcrknngen liber die Hycorhiza 'ler Buche {IJoi. Zcntridhl,^ 
XXVT, 18S6). 

(2) Reess, M. — tlberden Parasitismus von Elaphomyces pmnUtus {Bot, Zcihtng^ 1S80). 

(3) KAivnnNSKi, Fr. — Ees organes vegetatifs du Monotropa HypopUys {Mem. dc la Soc, mU, 
ties mailt dc Cherbourg^ i88)). 

(^) OiHELLi, G. — Nnovi studi sulla malattia del castagno, detta dciriiichioBtru. Bo¬ 
logna, 18 83. 
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rootlets remain free from the fungus. Similar formations have been des¬ 
cribed by Gibelli also in the case of other Cupuliferae. According to this 
botanist, the presence of the mycelium is of no importance to the root, as 
it is not injurious to any appreciable extent under normal conditions of 
growth of the host plant. Certain parasitic forms, in GibBEEi’s opinion, 
can find a tolerable and tolerated habitat on the roots of healthy plants. 

It results from this brief summary, that in the second half of the last 
century, before Frank published his theory on mycorhizae, it was only af¬ 
ter isolated and often faulty researches, that botanists recognised the strange 
association between the roots of trees and the mycelia of fungi; while only a 
few observers, had understood the real structure of ectotrophic mycorhizae 
(KIamienski, Gibeeei) and only a small number had very vaguely suggested 
the theory of symbiosis (Tueasne, Boudier, Pfefeer, Kamienski [to some 
extent], Rbess), while others considered it a case of injurious parasitism 
(RjfevSA, Kamienski [to some extent], Mueeer) or of tolerated and harm¬ 
less parasitism under normal conditions (Gibeeei). The researches of 
these scientists no doubt yielded important contributions to the knowledge 
of the nature and structure of mycorhizae, but no conclusion of a general 
nature was drawn as to their biological significance. It is to Frank that 
the merit belongs of having considered the problem from a more general 
and a more interesting point of view, at least in appearance, and one 
more easily understood and more acceptable to speculative minds. In 
stating that trees are incapable of absorbing their nitrogenous food 
from humus, but that this absorption takes place through the action of the 
mycelium which is in permanent association with their roots, he propounds- 
a fascinating theory, and one opening new fields for remunerative research. 
The assertion that such an association was a useful one is the essential ba¬ 
sis of Frank's theory (i), which is very happily expressed in the word ‘*my- 
corhiza 

Ectotrophic mycorhizae ,—According to this writer, the fungus supplies 
the tree, in exchange for carbohydrates, with water and nutritive salts and, 
in addition, nitrogenous substances from the humus. The absorbent hy- 
phac of the investing mycorhizae would seem to play the part of root-hairs. 
They appear to modify, by their acid and enzyme excretions, the nitro¬ 
genous substances of the humus, absorbing these and conve^dng them to the 
higher plant in the form of organic compounds of nitrogen with a low mole¬ 
cular weight, or even as ammoniacal salts. Frank based this theory on the 
follo'wdng observations : i) the constant presence of mycorhizae on forest 
plants ; 2) the abundance of these formations in humous soils of which the 
nitrogenous substances cannot apparently be utilised by the roots; 3) the 
insufficiency, or absence, of root-hairs in plants with ectotrophic myco- 
rliizae ; 4) the absence of nitrates in the roots of these plants. 

The fact that the vigorous growth of young pines cultivated in humus 

(i) Frank, B. — tlber die auf Wttraielsymbiose benthcnde Ern^mng ’ 

dtirch iinlerirdische Pike (Ber, d. dcutsch, boLGes,^ 30, 18S5). — In. ,—def 
Kiefer dufda ilire Mycorrhyzapike {Ibidem, 10,1S9:!). ‘ ; 



where mycorhiza had been formed was in striking contrast with the weak 
development of other pines grown in vSterilised humus without mycorhiza, 
was interpreted by as an experimental proof of his assertion. 

Frank's conclusions have, to a certain extent, been contradicted later 
researches [Sarauw, Mooter, VuiEijeMiN (i)] which have shown that 
humus is not necessary to mycorhiza formation. 

The researches of Sarauw (2) and Moi^nER (3) have shown that the 
amount of organic substance indispensable to mycorhiza formation is ex¬ 
tremely small. Thus in the sand.stone soil of the forest of Fontainebleau, 
mycorhizae abound. According to vSarauw, the decomposing organic re¬ 
mains merely serve for the saprophitic development of the fungus, which 
attacks the slow^growing rootlets. Consequently the humus would not be a 
source of nitrogen on which the higher plant could draw by means of the 
my-corhiza. The tree would merely tolerate the fungus on account of its 
inoffensiveness. Some observations would seem to show that the trees, at 
least during the early stages of their growth, can develop in a normal 
manner without the assistance of root fungi. 

In this connection, Sarauw reminds us that Hartig was unable to dis¬ 
cover mycorhiza on the roots of beeches, oaks, hornbeams and hazels from 
10 to 12 years of age in the nursery of forest trees at Munich. Further, 
Moi,i,kr obtained with small pines devoid of mycorhiza and growing in acid 
humus, a much more vigorous growth than with others possessing mycorhiza^ 
but growing in sand from the forest subsoil. This demonstrates the auto¬ 
trophic capacity of trees, even in essentially humous soils; hence, according 
to the writer, we may conclude that the association is a useless one. 

"STAHn (4) does not make so definite a denial of Frank\s theorv ; he 
admits the utility’- of mycorhiza but endeavours to refute Frank’s idea as 
to the absorption of the organic nitrogen of the soil. 

In the opinion of this writer, my^cotrophic plants, especially those which 
are obliged to adopt this method of obtaining food, are distinguished from 
non-mycotrophic ones by their weaker transpiration, smaller root develop¬ 
ment with absence of root hairs, and the occurrence of fewer vascular 
conducting vessels, which results in the passage of water through the tissues 
of the plants being very slow. In their leaves, more .sugar than starch is 
foimed. The deficient circulation of water, and hence of mineral salts, 
is compensated, according to Stahe, by the mycorhiza. This would 
explain why there are no mycorhiza in soils rich in salts. On the other hand, 
plants that are my^^cotrophic of necessity grow in soils rich in humus and 
poor in mineral salts. 

According to StahI/, as the fungoid hyphae can absorb the nutritive 


(1) VuiLLEivaN. — Ues Mycorrhyzes {ReiK gen. des Sciences pares et appUqitecs, 1890). 

(2) Sarauw G. — Rod<^yiubiose og Mycorrhyz<er saerlirg hos shoostraoeriie. {Botmisch 
Tids0o., t8, 1893). 

(3} JVIOLLER a. — tlber die WiirzelbUdung dcr cin- uiid zwei-jahrigen Kiofci ini Mai'kisclicn 
Sandboden I. {Zeitschr. f. Font- u. Jagdw, 1902-1903), 

(4) Stahl, E, — Der Sinn der Mycorrhyzenbildung (Jahrb. f. iviss. BnL, 31, i9C)o). 
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salts of the soil with much greater facilit}^' than the roots of higher plants, a 
struggle for the mineral food substances must take place in the humus be¬ 
tween the vascular plants and the hyphae. In this struggle only those plants 
can survive whose roots are associated with these mycelia. An hi' 
direct proof of this, in ^Take's opinion, is to be found in the fact that plants 
without mycorhiza grow more vigorously in sterilised humus than in humus 
containing a quantity' of living mycelia. 

Stahe is only apparently’ in touch with the real facts of the case when he 
states that the relative difference in the need of nutritive mineral substan¬ 
ces, governed in different plants by mycotrophism, parasitism and the attacks 
of insects, determines the situation of mycotrophic plants, mycorhiza being 
rare where nutritive salts are most abundant. A sparse and sluggish cir¬ 
culation of water is accompanied, in the case of many iilants, by the 
formation of mycorhiza and it is very probable that these two factors stand 
to one another as cause and effect, but not in the compensatory relationship 
in the sense understood by Stake, especially in the case of facultative my¬ 
cotrophic plants. It is indeed well known that the slower the growth of 
the rootlets, the more easily do they become infected by mycorhiza-forniing 
fungi. Now, in plants v/ith weak transpiration and sluggish circulation the 
rootlets grow more slowly and are thus more receirtive to the my^'ccHum. 

This can be observed in facultative mycotrophic plants where the for¬ 
mation of mycorhiza does not occur at the period of maximum growth of the 
rootlets, but preferabl3’ in the autumn. In old plants, in which the growth 
of the root system is gradually decreasing more and more, the number of 
autotrophic rootlets is reduced to a minimum, while that of the mycotrophic 
rootlets is greatly increased. On the other hand> the decrease in the growth 
of the absorptive mechanism caused in its turn by fungoid infection, and the 
resulting limited formation of root-hairs, are factors that contribute to the 
further weakening of the transpiration current, for it has not been shown that 
a rootlet invested by a mycelium absorbs more-water than an autotrophic 
rootlet provided with root-hairs. The formation of mycorhiza is thus, in 
all probability?', an aggravating circumstance, and not a compensation for 
the original sluggishness of the water in circulation. 

As Me Dougae has shown (i), in spring, when the need of water and nu¬ 
tritive salts attains its maximum, the mycorhizae of the preceding year are 
in course of destruction and the new growths are very few in comparison 
with the abundant formation of root-hairs (von Tubeuf) (2). 

In order to increase the number of observations and data with a view 
to broadening the basis of a conception that is perhaps only applicable in 
isolated cases, Stahe has grouped together bothectotrophic and endotrophic 
mycorhizae, neglecting the fundamental difference, viZi, the presence or ab¬ 
sence of hyphae communicating with the soil, which distinguishes the two 
Jdnds. MTiereas in the case of ectotrophic mycorhizae the relation between 
the mycelium investing the root and the soil remains constant and active' 

(1) Me Dougal, W. E. — On tlie Mycorhizas of Forest Trees {Am, Joum, of Boi), 

(2) Ttoeitf, C. — Die Haarbildtmgen der Cotiiferen {Borsil, naiufW, Zeiischr^^ ■ 
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throughout the life of the mycorhiaa, in that of the endotropliic mycorhizae 
this connection vanishes practically at the start. It is surprising that the 
supporters of the theory of a struggle for nutritive salts, according to Stahe’s 
conception, should have limited their researches almost exclusively to the 
endotropliic mjT'corhizae, which seem to justify this hypothesis far less than 
the ectotrophic. As might be expected, the results of these researches 
have not been very conclusive. Weyeand (i ) went so far as to deny the 
existence of symbiosis in ectotrophic mycorhizae, and consectuentl}^ that of 
the function attributed to them by Stahi^, solety upon the ground that 
micro-chemical reactions have not revealed in the hyphae the presence of 
the phosphorus and potassium they should convey to the roots. 

Frank's theory thus becomes more or less profoundly modified by these 
contradictory interpretations of the biological meaning of this symbiosis. 
On the one hand VOK Tubeuf considers that symbiOvSis is useful in the ab¬ 
sorption of the nitrogen of the humus, and that its importance is negligible 
as regards the salts and the water, "since these can be absorbed by the root- 
hairs, which continue to develop in spite of the formation of the m^Torhizae, 
whereas Stake, on the other hand, belie v^es that the only object of this sym¬ 
biosis is the obtaining of the salts, the amount of nitrogen acquired being of 
no consequence. 

It might be thought that Frank's theory, which contains both 
these opinions, could still stand. But the observations of von Tubeuf, 
MoeeEb and Sarauw have brought to light facts, recently confirmed 
(Me Dougae), necessitating the exclusion of the idea of absolute depend¬ 
ence on the part of the higher plant upon the symbiotic fungus for obtain¬ 
ing nutriment from the soil. But if, on the one hand, it is permissible to 
regard the symbiosis of the mycorhizae as not indispensable to our forest 
trees, as has been proved by the satisfactory results of the application of 
mineral manures, we niu.st not, on the other hand, accept without further 
proofs the conclusions of Sarauw and Me Dougae as regards the entire 
uselessness of mycorhizae. 

Should we be justified in considering as useless toLeguminosae the swi- 
biosis of their roots and nitrogen-fixing bacteria merely from the fact that 
it only exists to a very small extent in soil rich in nitrate ? Although neither 
experiments nor observations have proved that in the exchange of nutritive 
substances between the root and the mycelium, there is any passage of nitro¬ 
genous compounds — derived from the more or less modified constituents 
of the humus — from the mycelium to the root, it is, however, very probable 
that the utility of the symbiosis is to be found in the fact that the nitroge¬ 
nous compounds with high molecular weight composing the organic remains 
in the soil are thereby rendered assimilable for the roots. [Von TubEuf, 


(i) Wevland, H. — Zur Ernahrungspliysiologie Bnykolrofer Pflauzen [Jalrrh, fiir wiss» 
Bot .^ 51, 1912). 
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Magnus (i), Czapek (2)]. The now cleaily-demonstrated'absence of ni¬ 
trates in mycotrophic roots also points to the same conclusion. 

One school of opinion regarding the part played by mycorhizae — that 
which appears as a reaction to the ideas of Frank —regards this kind of 
symbiosis as not only useless, but even asinjurious to the trees Antibiose 
of VmuEEMiN (3) j. 

Some diseases of forest trees have been attributed to the effect of the 
parasitism of mycorhiza. 

The efcct of this parasitism has been inteipreted in different ways. In 
general, ectotrophic mycorhizae have been considered from this point of 
view as indirectly injurious, that is to say, it has been supposed that if or¬ 
ganic substances are wanting in the soil, the mycelium of the mycorhizae 
lives entirely at the expense of the tree, thus incieasing the exhaustion caused 
by the poverty of the soil. Other writers have regarded the parasitic action 
of mycorhizae in a still more definite sense; the ectophytic mycelium of 
the tips of the rootlets is thought to invade, not only their tissues, causing 
death, but also the tissues of the secondary roots in which it sets up active 
decomposition (4). 

While this last hypothesis, as far as adult plants are concerned, has been 
confirmed neither by direct observation nor hy experience (5), the obser¬ 
vations of Mangin (6 ) and others warrant our concluding, as regards the first 
suggestion, that in a soil rich in organic substances, the symbiosis between 
the mycelium and the roots acts in normal fashion and no pathological re¬ 
sult is manifested that can be attributed to a parasitic action on the part of 
the mycorhizae. In a soil devoid of humus, but to which suitable manures 
have been applied, the fungus of the mycorhizae behaves as a mere commen¬ 
sal, and exerts no dangerous influence. In a soil without humus and un¬ 
manured, the mycorhizae may increase the exhaustion of the tree, for they 
live wdiolly at the expense of their host, greatly reducing the growth and ab¬ 
sorption of the roots, as well as the number of autotrophic rootlets. In this 
interpretation we find a partial expression of the opinion now held by most 
plant biologists as to the biological significance of mycorhizae, especially 
of ectotrophic mycorhizae. 

Eniotrophic mycorhizae, — Trank has admitted that the fungus, in the 
case of endotrophic mycorhizae, gives up its albuminoid substances to the 

(1) Magnxts. ■— Mycorrhiza, in Bot. Wandtafelw by I<. Kny, Abt. XIII, Text zu Taf. 
11^-120, 1911. 

(2) C/.‘\PEK, F. — Der Stickstoff im Stoffweclisel der Pflanzen, Erg. d. Phys., Ill, 
I Abt, 1904). 

(,4 VumrEMiN, P.—Antibiose et Symbiose [Ass, fr. p, VaiK d. Sc., J’aris, 1889). 

(p Cf. rmrA.CROix in Bull. Soc. Myc. de France^ XIII, 1897. — Pestana in Bull, de Id Sec. 
portug.i7se des Sciences naiur., I, 1907. — DucoMEr in Ann. Ecolc nat. d*Agnc. de 
Til, 1909. 

(*5) Nabson has described a case of mycorhiza parasitism in young oak trec^ 
fiir Bakf , 2 Abt, 26, 193:0). . ^ ‘ . 

(6) Mangin, L,. —Mycorhizes des airbres fortstiers [Nmv. Arch, du Museum fPist-naiu-* 
Serie, 1910). ' _ . "...y ■ 
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higher plant in exchange for the latter's carbohydrates. It has subseqneiit]3’* 
been definitely shown, by means of histological and microchemical re-* 
search (i), that the mycelium actually develops its absorbent l^phae in the 
cells containing starch and the starch undergoes liyclmlj^-sis, being subsc- 
quentty completely absorbed by the fungus. The same researches have 
shown that after a great development of li3q)hae rich in albuminoid sub¬ 
stances, the latter undergo a process of digestion. These facts are apx^a- 
renth' in entire agreement with Frank's theory. But in order to prove that 
the symbiosis is of use to the higher plant, it would be necessar}^ to de¬ 
monstrate that the fungus obtains the nitrogen necessary to the formation 
of its albumen-containing h^/phae from without, and not from the root. 
In the latter case, it would be a question of simple parasitism, more or less 
tolerated. Further, it has not yet been determined whether the proteo¬ 
lytic enz3ane found in the cells of the root, where the digestion of the 
hyphae takes place, comes from^^the C3doplasm of these cells or from the 
actual h3^phae w^hich would be subjected after a period of liypernutritiou 
to a process of autolysis. This would not exclude in addition an absorption, 
by the root, of the nitrogenous products of this digestion; but we are now 
suggesting a hypothesis rather than stating an actual fact. 

A number of scientists have tried to discover whether the symbiotic 
fungus possesses the property of assimilating atmospheric nitrogen. 

One of the fi.rst, Janse, has stated that all eiidoradical mycelia have 
this power, but his assertion is only founded on theoretical considerations. 
I^ater, Hiltner and Nobbe (2) demonstrated that in Alnus and Eleagnus 
an assimilation of atmospheric nitrogen actually takes place b3’' means of 
the root tubercles; similar experimental proof was also given b3^ the same 
writers in the case of Podocarpus (3), Ternetz (4) has also stated that the 
fungus isolated from the mycorhizae of Ericaceae is capable of assimil¬ 
ating free nitrogen. The importance of these results, which appeared to 


(r) JANSK, I. M. — Ees endophytes ra<lica.ux de qitelques planlcs javnnai'^cs {Ann, du 
Jatdm de Bmtemorg, Vol. XIV, 1^97). 

Bl-^GNrTS, \V. — Sludien an der eiidotrophen Mycorrhyze \'on Ncotiia nidtis-avis E. {Jahrh, 
f. wHs. Bot, 35, ivoo). 

vSniBAi'A, H. — Cytoloj^isclie SUidien fiber die endotrophen IMycanliyzeu {Jahfh, /. 

Bet, 37, 1903). 

I'UTRt, E., in Nnot^o Ctorn. Bot lied,, 1903, 

Gajxaud, J. — Eludes sfir les mycorhizes endolrophes {Ker. Ghkir. de Bolaniq'ue, 
Vol. VI, 190S). 

Bbrnard, N. — E’ceolution vlans la eymbiose, Ees orcliidecs et leurs champignons connneu- 
saitx {Ann, de Sc. Nafur., Sme 9, 1909). 

'BtTRGHEFF, H, — Die WurzelpUze der Ordiideen. Jena, G. Fischer, 1009.. 

(2) Hiltner and Nobbe. — tiber das StickstolTsammliingsverniogai der Erlen und Elea- 
gmceae {Naium. Zeitschr. f. Land’' 'und Forsiw, II, 1904). 

(3) NoBBEandlliBTNEB. —Die endotrophe Mycorrbyza von Poducarptis imd ihre physio- 
logische Bedeutung {Landw. Veysuchsstat., 51, 1S9S}. 

(4) Ternetz, Ch.—A ssimilation de,s atmosphari.schen Stickstoffs durdt cinen lorfbewohn* 
enden Filz {Ber. A. deutsch Bot, Ges., 23, 1904). 
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establish finally the great utility of endoradical fungoid symbiosis for 
the higher plants, has been considerably diminished b3" later researches: 
Spratt (i) has shown that theroot tubercles of Podocarp us coninin nitrogen¬ 
fixing bacteria in addition to the symbiotic fungus, the presence of 
these being disregarded by ISTobbe and Hiltner in their experiments. In 
the same wa^^ the fixing of atmospheric nitrogen recorded b}' Ternetz as 
occurring in the isolated mycelium of the mycorhizae of the EricaceaehSiS 
but a very relative value, since it is very doubtful if this fungus is actually 
the one which enters into s^-^mbiosis with these plants. As regards the 
fixing of nitrogen in the m^eothizae of Almts and of the Ehagjiaceae, the 
results of Hiltner and Nobbe's experiments have not yet been confirmed. 
The results obtained by SPRATTas to nitrogen assimilation by Pseudomonas 
radio kola do not, so far, lead to any definite conclusion, for it has not yet 
been demonstrated that this bacterium is the symbiotic micro ■'Organism of 
these mycorhizae. 

MuleER (2), in collaboration with Ramann, has carried out a series of 
experiments in order to determine whether the heterotrophic mycorhizae of 
Pinus montana are capable of fixing atmospheric nitrogen, as stated by 
IMueebr (3). The results of these researches have been entirely subversive 
of Muller’s views. Burgheff also found that the symbiotic fungi of the roots 
of orchids can only live In substrata cotaining combined nitrogen. It 
thus appears unlikely, at the present stage of our knowkdge, that the 
greater number of the mycelia giving rise to endotrophic mycorhizae, 
should be capable of utilisiag atmospheric nitrogen for the manufacture 
of their own albuminoid substances. 

In another series of researches an attempt was made to discover the 
origin of this nitrogen in the organic matter and ammoniacal salts of the hu¬ 
mus, which would be absorbed by the hyphae connecting the endoradical 
mycelium with the soil, or even by the root itself, the absorptive capacity 
of which would be modified by the presence of the fungus. Frank, 
Magnus and Czafek share this view and consider that nitrogenous humus 
compounds of high molecular weight can be absorbed by the fungus and 
transmitted, in assimilable form, by it to the root cells. According to Stahe 
and his school, the essential part played by endotrophic and ectotrophic 
mycorhizae alike, is the taking up of nutritive salts; the possible assimilation 
of the nitrogen present in the air or in the humus, would therefore be a ques¬ 
tion of secondary importance. In the same way, according to Burgi-iEFF, 
the roots of Orchideae absorb by preference nitrogenous salts, especially 
ammoniacal salts. This writer considers that moors [Eochmoore], in 
which soluble nitrogenous compounds are wanting, would offer a suitable 
substratum to Orchideae provided their mycorhizae could insure to them 


(1) Spratt, E. R. —Tile FoTuiadou and Physiological Signiiicance of Root, Nodules in' the 
Pudocarpineae {inn. of Bot.^ 27, 1912), 

(2) hoc. cit. ’ , ' , 

(3) MuiXER, F. E.— Fichtei nnd Bergkiefer auf gutlandischen Heidesuooren 

Zeitschr. /. Land- und I, ic)<):3). , ! ' ’ ' 
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the utilisation of this source of nitrogen (i). On the other hand, sandy 
soils, poor in nitrogenous compounds, are not suitable to Orchideac\ this 
would not be the case if the mycelium of the mycorhizae were capa])le of 
insuring the fixation of atmospheric nitrogen. 

Although WEYiyAND, too, is a partisan of the theory of the struggle 
for nutritive salts ”, he admits the probability of the organic nitrogen 
of the humus being used by the endoradical mycelium. 

This writer regards urea, which he finds in all forcedly' m^xotrophic 
plants, and usually in facultative ones also, as a product of the oxidation of 
the albuminoid substances elaborated by the fungus at the expense of the 
organic nitrogen of the humus. The advantage of the symbiosis for the 
host plant would reside in a gain in nitrogen, and in the utilisation, during 
the course of the respiratory processes, of the nitrogen-free residues derived 
from the splitting up of the urea. 

As WeyIvAND himself recognises, the presence of urea is not limited 
to mycotrophic plants; this compound is also found in some autotrophic 
plants growing in soils rich in humus {Aspidium, Equisetum), so that in 
the case of man}" humicolous and mvcotrophic species it is impossible to 
state a priori that the urea is derived always and solely from the symbiotic 
fungus. It is, however, very probable; it remains only to be remarked that 
urea as a product of the oxidation of the albuminoid substances of the hyphae 
present in the interior of the root cells may still continue to be formed, even 
if the fungus manufactures its nitrogenous substances entirel}* at the expense 
of the host plant. 

In most endotrophic mycorhizae, the hyphae forming the commu¬ 
nication between the mycelium and the soil are very few in number, and this 
fact constitutes no slight obstacle to the application of Stahe's theory to 
this form of symbiosis. In fact, if these hyphae have proved to be useless 
to Neotiia nidus-avis, which is a saprophyte and thus obliged to obtain ah 
its nutriment from the soil, no great value can be attached to them in the 
case of other mycotrophic plants. 

Bernard (2) has endeavoured by means of an ingenious theory to re¬ 
move the difficulties arising when an attempt is made to explain the useful¬ 
ness of endotrophic m3xorhizae by the absorptive action of the mycelium. 
He admits that the plant receives no direct advantage from the presence 
of the symbiotic fungus, but considers that the activity of the latter stimu¬ 
lates the cortical tissues, and that this gives rise to a concentration of the 
cell sap which results in a greater development of root hairs and in more 
intense absorption. Absence of nitrates is recorded, both in endotrophic 
and ectotrophic mycorhizae. It is interesting to note in this connection, 
that in the case of facultative mycotrophic plants, even when these latter 
are grown in soils containing nitrates, the autotrophic rootlets alone give the 


(1) - Wevland {loc, cit,) :?ttributes to the high degree of acidity possef;«5ed by some humous 
sail« a fatal action upon the symbiotic fuagus of Orchidenc, which noulc! explain the absence 
of these plants in such soils. 

(2) Bernard, he . cit . 
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characteristic nitrate reaction. The endotrophic mycorhizae of these plants 
always give rise to a larger or smaller quantity of absorbent hairs; it is there¬ 
fore very probable that the nitrates are absorbed by these hairs along with 
the other nutritive salts. The absence of nitrates in the m3"corhiza tissues 
eould be explained b}’ supposing that the eiidoradical mycelium makes use 
of them immediately for the formation of albuminoid compounds. This 
is not so improbable as might be supposed, since it has been shown that 
some fungi can assimilate nitrates (i) by means of a process of reduction. 

Weyeand has also tried to demonstrate the absorption of phosphorus 
and potassium by the fungus. He succeeded, by suitable microchemical 
reactions, in locating these elements of the ash in the intracellular hy^phae. 
Whereas, in the case of autotrophic roots the' phosphorus is almost always 
found in inorganic combination, in the mycorhizae, thanks to the activity^- 
of the fungus, it quickly enters into organic combination. Nevertheless, it 
has not yet been proved experimentally that this accumulation of phospho¬ 
rus and potassium is due to direct absorption by the hyphae which put the 
fungus in communication with the soil. The same rapid utilisation by the 
my^'celium of the products of the autotrophic nutrition of the host, to which 
we referred above, may’ also be admitted in the case of phosphorus and po¬ 
tassium. The endophydic myxelium would be concerned in intercepting and 
accumulating the nutritive substances absorbed by the root-hairs from the 
soil. The injury to the higher plant, therefore, would only be relative, since 
the greater part of these substances would be reabsorbed. Similarly, the 
carbohydrates, the origin of which is certainly known to be endoradical, 
are reabsorbed. However, the substances accumulated by the symbiotic 
fungus are not all transmitted to the plant. During the transition from their 
primary to their secondary^ form the mycotrophic rootlets leave in the ground 
a certain portion of the cortex in which the digestion of the fungus has not 
yet taken place in all the cells which harbour it. This fact, however, 
is of considerable importance from the point of view of enriching the 
soil with nitrogenous organic matter. It is on these lines that the bexiehcial 
effect exercised by the heterotrophic mycorhizae of Pinus monfana in sandy 
soils very poor in organic nitrogen can be explained, while spruce cannot 
grow until the soil has been enriched by’^ the remains of these mycorhizae. 

In the case of endotrophic mycorhizae also, some writers have allowed, 
a parasitic action of the endophydic fungus upon its host-plant. Teet- 
CHER (2) appears to have recorded that in Orchideae, the symbiotic 
mycelium may actually behave as a parasite when inoculated into plants 
which are too young. But such a result is contrary to what we now 
know as to the behaviour of the symbiotic fungus toward.s the embryo and 
germinating seedlings of Orchideae. As has already been mentioned in deal¬ 
ing with ectotrophic mycorhizae, there is at present rather a tendency, also 


(1) Cf. Ri'rxEH, E —Ammoniak und Nitrate als Stickstoffquelle fiir 
d. Deutschen Bot, Gds., XXIX, 19ii, p. 570). 

(2) Elbxcher, in BiilL de I* Inst, Pastetir, 1909. Cf, also: Nauson, in 

^26, 1910, p. 100. - : ' ' ' 
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in the case of endotrophic mycorhizae, only to admit of a possible indirectly 
injurious effect resulting where the conditions of the host-plant have 
become abnormal. On cultivated trees bearing mycorhizae, these fungoid 
growths often become extraordinarily numerous when, from lack of 
nutritive salts, or more frequently, on account of prolonged drought, the 
development of the rootlets becomes extremely slow (i). The insuffi¬ 
ciency, or entire absence, of autotrophic rootlets in these conditions, in 
facultative mycotrophic plants, renders more perceptible the difficulties 
caused by want of adequate mineral nutrition or by scarcity of water. 


s\z 4 * 

It is thus very difficult to draw a single definite conclusion [from the 
results of the numerous researches (of which the most important have been 
mentioned in this article) that have been carried out with a view to explain¬ 
ing the physiological significance of the mycorhizae of trees. 

A primary fundamental idea to which it is possible to attain is that 
all trees are facultative mycotrophic plants; symbiosis between their roots 
and m^fcelia is not therefore a biological necessity for them. It has further 
been proved that the fungi capable of causing the formation of ectotropliic 
mycorhizae on the same plant may be of different species; this shows that 
the tree does not select its root s^nnbionts, but that the association is en¬ 
tirely fortuituous. As for the advantages which could accrue to the plant 
from the sy^mbiosis, no one has ascertained whether they exist and in what 
they consist. 

Apparently, however, we are justified in saying so far as ectotrophic 
mycorhizae are concerned, that their action enables the tree to make use 
of the nitrogenous compounds of humus, whereas in the absence of my¬ 
corhizae, in humous soils, the salts of ammonia are the only source of nitro¬ 
gen. It still remains to be shown whether we must attribute to the 
high osmotic power of the symbiotic mycelium the by no means negligible 
r 61 e of compensating for the often considerable reduction in the root-hairs 
due to the fungoid infection, as well as for the originally weak absorj)tion. 

With regard to the utility of endotrophic mycorhizae, the theory attri¬ 
buting to their action a gain in nitrogen through the fixation of the nitrogen 
of the atmosphere would appear untenable, except for the mycorhizae 
of AIntis and of the Eleagnctceae ; on the other hand, no experiment 
has proved that use is made of the organic nitrogen of the soil. The origin 
of the nitrogenous substances of the endoradical mycelium, of which the 
host-plant is said to make use by a process of digestion, remains com¬ 
pletely unknown. 

There is nothing to prevent our supposing that we are here dealing with 
a substance which the my^celium, during its intracellular growth, first ab- 


(i) Petri, — Studi suUe malattic flelPolivo {Mem, d. JR., Staz, di Patol, veg, Roma^ 
G. Bertero, 19ii). 
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stracts from the plant, and then restores to its host during the last phase of 
its endoradical life. Such withdrawal and restitution of nitrogenous, 
substances could hardly be of advantage to the host-plant. The same doubt 
may arise as to the acquisition of mineral salts, in view of the small number 
of hyphae capable of acting as absorbing organs. The action which the my¬ 
celium would exercise indirectly either upon the substratum by means of 
its enz^une secretions, or by modifying the normal activity of the secretion 
and absorption of the roots, still remains a matter of speculation. 

In the final analysis we could therefore regard the endotrophic myco- 
rhizae of trees as organs which intercept and accumulate nutritive substances,, 
of which a part only would again enter into circulation in the host-plant, 
while the rest would serve to increase, perhaps sometimes to considerable 
advantage, the organic substances contained in the soil. 

Thus understood, the connection between root and mycelium is only a 
case of simple commensalism, and is relatively harmless, as long as auto¬ 
trophic nutrition is capable of affording compensation. 

An interpretation of this association in the sense of a mutual symbi¬ 
osis, while probable in certain cases, is entirely hypothetical at the present 
stage of our knowledge, for both forms of m3’'corhiza, at least as far as ar¬ 
borescent plants are concerned. The method of infection of the rootlets, 
the formation of intracellular or endocellular haustoria with a ver^" exten¬ 
sive absorbent surface, the evident gain in carbohydrates, and perhaps also 
in nitrogenous substances, effected by the fungus in the course of its ecto- 
and endoradical existence, ar<=^ so many proofs of its parasitic nature. 

But the sum of our knowledge of mycorhizae entitles us to regard this 
parasitism as similar to that prevailing in numerous organisms, both plants 
and animals, where by a sort of refinement of the’property of the parasite,, 
the host is no longer killed but its nutritive activity merely stimulated in 
order to render its exploitation easier and more lasting. 

Of such are, in general, the organisms producing galls, and m^^-corhizae 
behave in like manner. And, although in most cases, no one has thought 
of regarding the many gall hyperplasts known in nature, as cases of mutual 
symbiosis, this h^q^othesis has been adduced in the case of the mycorhizae 
of trees on account of their frequency and general distribution, and because 
it is here a question of a more or less profound change in an organ of the 
highest importance to the nutrition of the plant, viz, the absorbent portion 
of its root. 

However justifiable the theory of mutuality may appear, the results 
of thirty years of scientific research, at least so far as arborescent plants are 
concerned, have led neither to its confirmation nor yet to its definite 
rejection. 
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879 - The Agricultural Press in Russia ■— DepaytemetU (VAgncuUurc: Industrie Aqricole 
en Russie, pp. 239-232 (in Russian and French). Pcti-ograd, 1914. 

The total number of periodicals published in the Russian Empire deal¬ 
ing wholly or largely with agriculture and rural sociology amounted to 
352 in the autumn of 1914. Their distribution according to subjects was as 
follows: 


P(,‘rwntn'4i.‘ 
Nunibcf of 


Oeneral agriculture and rural sociology. 135 38 

Branches of agriculture, including: 

Experimentation, soils, meteorology. 25 

Eive stock .. 19 

Beekeeping .. 19 

Horticulture, fruit, etc. 17 

Control of injurious animals and insects. 5 

Agricultural engineering. 2 

Industrial crops. 7 

Permanent improvements. 8 

— 102 39 

Veterinary science, forestry, cooperation, fisheries, home industries, etc, 83 24 

Only partially agricultural. 32 9 
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Arranging these periodicals according to their proprietors, we have the 
following data: 

Nu}nt)cr Pcrccutai'e 
ot ])cnocUcals of total 


Agricultural societic'? anti other social bodies. 169 1S.0 

Private persons or private institutions. 92 26.1 

Zemstvos. 54 15 t 

State institutions. 37 10,5 


S80 - The Agricultural Resources of Afghanistan. - Journal or the Royal Society of Arts, 

Vol. lyXIII, No. 3253, pp. 440-441. Eondon, March 26,1915. 

Although a great part of Afghanistan is mountainous or too dr}^ and 
rocky for successful cultivation, yet there are many fertile plains and valleys 
which with the occasional assistance of irrigation, yield ver}" satisfactory 
crops of fruit, vegetables and cereals. The fruit industry is, next to sheep 
breeding, the source of greatest wealth to the country. A rapidly growing 
export trade in fresh and dried fniits exists with India. The dried fruits 
and nuts mostly go through the Khyber Pass, the fresh fruit through Balu¬ 
chistan. The value of the former in 1911-12 amounted to £95000, the 
latter during 1912-13 to £129000. The most famous Afghanistan fruits 
include a sweet melon known as "sarda” which keeps good for four or 
five months, seedless grapes, fresh and dried, pistachio nuts and almonds. 
Fruit farming is divided between orchard fruit usually combined with ve¬ 
getable farming and those fruits grown in fields on a large scale. 

In the one class are apples, pears, almonds, peaches, apricots, plums, 
cherries, grapes, figs, quinces, pomegranates and mulberries, besides walnuts, 
pistachio nuts, edible pine and rhubarb. The fruit fields also produce sev¬ 
eral varieties of melons, cucumbers and pumpkins. There are two cereal 
harvests, one, reaped in summer, is sown in autumn and consists of wheat, 
barley and some pulse, the other, gathered in autumn, from a spring sowing, 
includes rice, maize, millet etc. Besides these, madder, tobacco, cotton, 
liemp, clover and lucerne are cultivated. Among a few large landowners 
improved agricultural implements and pumps for irrigation are used. The 
cultivation of turmeric and ginger is important as well as horse breeding. 
vSilk is produced in large quantities at Kandahar but its quality is capable 
of much improvement. 
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881 - The Effect of Temperature on the Life Cycle of Masca domestic^ and rural , 

Culex pipiens, — Krmier, B. D. (Amca-kan Musemn of Natural History) in hygw® 

Science, Vol. XEI, N, 1067^ pp, 874-877. Philadelphia, June ir, 1915. ^ 

There being a scarcity of data illustrating the relation of temperature 
to the rate of breeding of flies and mosquitoes, the author undertook a series 
of experiments extending from the end of July to the middle of September 
1914; these were carried out in incubators the atmosphere of which was 
kept highly saturated, light being either diffused or absent. The results 
were as follows: 
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Average Duration, m days', of each biological stage 
at diiferent temperatures. 



Temperature 

Egc; Stage 

Earva 

Pupa 

Total 

Musca domesUca . . . 

20° C. 

1,2 

13*3 

88 

22.3 


300 » 

I 

5.1 

4.2 

10.3 


35° » 

I 

4.3 

4.0 

9-3 

Culex pipiens .... 

20° C. 

2 

14 

3-6 

19 6 


Eoom tempe¬ 
rature * 

I 

7.7 

3.0 

ri .7 


300 C. 

I 

4.S 

2 0 

7.8 


between :’o“ and 30° C. 


882 - Destruction of Fly Maggots by fhe use of Shale Oil and Residua! Oil of Tar with 
Resinate of Soda. — Bordas F., in Comptcs-Rcndui hebdomadal res dcs Stances de VAca- 
dcmie dcs Sciences^ Vol. 160, No. 24 (June 14, 1915), pp. 779-780. Paris, 1915. 

Destruction of the Brachycerous Diptera, and in particular the members 
of the genus Musca, is best directed against their larvae; as these occur in 
more or less large masses, their destruction at this stage is the more easy. 

In 1905, the writer had the opportunity, in conjunction with l?Tof. 
D’Arsonvab, of controlling the experiments carried out in a large number 
of places as to the value of shale oil for killing flies. The rcvsults obtained, 
both in France and abroad, were most encouraging. 

M. Roubatjd proposed {Compte$-rend'i 4 S Vol. i6o, 1915, p. 690) the use 
of coal tar, either alone or mixed with ferric sulphate. The writer observes 
that heav3" tar oils do not succeed in a liquid medium (cess-pools); being 
heavier than water, the oil quickly sinks to the bottom and no longer acts, 
whilst shale oils are lighter and remain on the surface, asphyxiating the lar¬ 
vae present and at the same time by their special odour keeping off egg- 
laying flies from the drain-pipes or ventilators of cess-pools. 

If heavy coal-tar oils are sprinkled too liberally over manure heaps, 
the}?" often injure its quality; the same may be said of 5 per cent cresyl, 
proposed in 1905 by Dkmora for the destruction of flies. These objections 
disappear if care is taken to use residual tar oils, that is to say oils freed froxn 
naphthaline and phenol. This oil in 2 ^4 per cent water emulsion with the 
addition of resinate of soda, forms a stable emulsion that allows of a thin 
but sufficiently efficacious layer of oil being spread over very large surfaces 
of decomposing matter. The special odour of this oil drives away all Brachy¬ 
cerous Diptera, and its deodorising property is such that the unpleasant 
smells generated by putrefying substances can be lessened to a verv great 
extent. 

The emulsion can be applied by means of sprayers similar to those used 
in agriculture, or better, by machines working by the pressure of liquid 
carbonic acid. 
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883 - Creation of a Central Station of Agricultural Chemistry and Reorganization 
of the Botanical Garden in Brazil. — I. Diano official, Esiados Vmdos do Brazil, Year 
EIV, Nos. 34 and 37 Rio de Janeiro, February 0 and 12, 1915 — II. Bulletin Ofiael 
du Bureau de Rcnsci\ncments du Brestl a Pcins, No. 33, pp. lo-ii. Pans, June 16, 1913. 

Creation of a Central Station of AgricuIvTural Chemistry. De¬ 
cree No. 11477, under date February 5,1915 [Diario Oficial, February 9, 

The Central Station of Agricultural Chemistry is instituted for the pur¬ 
pose of promoting the defence and development of agriculture and stock- 
breeding and also of the trade and industries connected with them. This 
Station udll include a laboratory, an experiment field, a library and a per¬ 
manent exhibition of objects connected with its special branch. The work 
of the Central Station of Agricultural Chemistry is as follows: 


i) To examine and analyse, at the request of the diherent Services of the Ministry, or 
of institutions or interested persons • soils, waters, manures, plants, seeds, foods, forages, in¬ 
secticides and all other products of agiicullure, stock-breeding and allied industries. 

2. To make cultural and nianurim tests necessary for the general knowledge and eco¬ 
nomic application of the substances examined. These trials will be made in the experiment 
field attached to the Station, or on other ground given for the purpose by private individuals. 

3. To give certificates guaranteeing the quality of the substances analysed that bear a 
registered or known mark, and to carry out systex^atically the necessary verifications. 

. To regularise the ways of taking samples and render uiiiforni the examination methods, 
making them simple ami rapid, by attentively following the researches and discoveries made 
in similar establishments in the most advanced countries. 

5. To give technical adnee to farmers, breeders, manufacturers and merchants. 

6. To collaborate with the similar establishments in the country, at their request, in all 
matters likely to promote experiments and-studies relating to agricultural chemistry. 

7. To carry out scientific and technical experiments ot general importance to agricul¬ 
ture, breeding and the allied industries. 

8 To publish the results of its studies and experiments in a bulletin or in separate pam¬ 
phlets. 

0. To institute a practical course of instruction for persons wishing to specialise in the 
tcchniciue of agricultural chemistry. 


For physiological and microscopical determinations (germination ca¬ 
pacity, adulteration of seeds), the Station of Agricultural Chemistry shall 
be able to have recourse to the Laboratory for Plant Physiology and Seed¬ 
testing belonging to the Botanical Garden. 

Reorganisation of the Botanical Garden. Decree No. 11484 un¬ 
der date February 10, 1915 {Diario Official February 12, 1915). 

The Botanical Garden is an establishment intended to promote the sys^ 
tematic and experimental study of botany, and especially of the Brazilian 
flora and its agricultural application. It contains private studies and labo¬ 
ratories, a library, a museum and collections of living and dried plants. The 
Direction of the Botanical Garden is expected to keep itself constantly in¬ 
formed of the researches carried out in similar establishments abroad. 
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884 - Decrees and Regulations Dealing with the Reorganisation of the Agricultural 

Services in Brazil. — I Dmno official, Estados Umdos do Brazil, Year lyIV, Nos. 14, 

29 ) 59 i 61 and 68 Rio de Janeiro, January 16, February 3, 12,14 and March 23, 1915. 

II. Bidlehn Officiel du Bureau dc Rcnsetpiemmls du Brhil d Paris, No. 33, pp. 3-iy. Paris, 

June 15, 1915. 

During the first three months of 1913 the Government of Brazil pro¬ 
mulgated various decrees and regulations introducing changes into the 
Services dealing with agriculture and the industries connected with it. The 
following are directly concerned with agriculture (i). 

I. — New Regutation of the Ministry of Agriculture, In 
uusTRY AND COMMERCE. — Decree No. 11436, of January 13, 1915. {Dia 
fio official, January 16, 1915). 

The duties and functions of the Ministry of Agriculture, Industry and 
Commerce («Secretaria de Estado dos Negocios da Agricultura, Industria 
e Commercio») were determined by law No. 1606, under date of December 
29, 1906. 

The last law dealing with the budget having changed certain Services 
of this Ministry, it was necessary to make a new distribution of work 
among the Staff and in consequence to draw up a new regulation. The Mi¬ 
nistry now comprises: i) the Minister's Office; 2) the General Direction of 
Agriculture; 3) the General Direction of Industry and Commerce; -)) the 
General Direction of Book-keeping. 

The General Direction of Agriculture is divided into two sections 
with the following functions: 

First section: 

I. Theoretical and practical teaching of agiicnlture and rural industries. 

II, Agricultural inspection and defence. 

HI. Colonisation and hostels for immigrants. 

IV. Protection of the Indians and installation of native workers. 

V. The National Museum, botanic gardens, distribution of plants and seeds, gcncial an<l 

special agriculture, sylviculture. 

VI. Astronomy and meteorology. 

VII. Rural building construction, agricultural hydraulics (irrigation and drainage). 

VIII. Rural economics and agricultural statistics. 

IX. Rural legislation, scientific studies undertaken for the promotion of agricultural pro¬ 

gress, syndicates and co-operatives, provident societies, mutual agricultural 
associations, congresses, conferences, competitions, and agricultural conimitccs. 
Agricultural societies, banks, societies of agricultural credit and companies for 
agricultural exploitation. 

X. Propaganda of all subjects of importance to agriculture at home and abroad, 

XI. The use of refrigeration in agriculture and rural industries. 

XII. Carriage roads; expenses of transport, making-up, packing, insurance, freight.s and 

tariffs. 

XIII. Application of electricity to agriculture and rural industries. 

XIV. Inspection of forests; forests of the federal domain and of the maritime districts, 

XV. Agricultural and sylvicultural museum, sericulture and aquicullurc. 

XVI. Nominations, promotions, dismissal of the Staff. 


m- 


(i) See also B. Aug. 1915, Nos. 779 and 833; also No. 883 above. 
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Second section; 

I Breeding industry: courses in veterinary science, stock-brcerling and dairying; live¬ 
stock stations, importation of breeding animals; studies relating to the breeding of 
domestic animals and the improvement of breeds, the instruction of breeders in the 
best breeding methods that can be adopted in Brazil; hygiene of domestic animals; 
studies on cattle feeding; growth and analyses of forages 

II. Veterinary Service: exportation and transport of stock. 

III. T-ive stock shows, exhibitions, fairs, congresses, conferences, societies, syndicates,, 
^ co-operative societies, and provident and mutual associations relating to breeding 

and the dair> industrj^ 

IV. Register of farmers, breeders and ^'persons engaged in connected industries; pedigree- 

register of the animals and service of the register and of the general archives of 
brands and animals. 

II. — The Service of Practicae Agricueture, Reorganisation 
OF THE Service of agricuetgrae Inspection anp Defence. Decree 
No. 11519, under date March 10, 1915 [Diario Official, March 14, 1915). 

The decree determining the regulation of the new vService of Prac¬ 
tical Agriculture (formerly of Agricultural Inspection and Defence) de¬ 
fines the aims of this Service as follows; 

1. Encouraging the development of agriculture by the propagation of the most perfected 
methods of cultivation best suited to the country, and by putting these methods into practice 
on the properties of agriculturists, 

2 . Improving the existing crops by seed selection and by new methods of cultivation in¬ 
structing as many farmers as possible in them. 

3 Bringing about the adoption of new crops likely to contribute to the economic develop¬ 
ment of the country. 

4. Making known the best methods of preparing and preserving the crops most suitable 
to the different markets and to the climate of Brazil. 

5. Popularising the use of agricultural implements intended for the preparation of the soiE 
for sowing, for the treatment of crops and their produce, tree-pruning, grafting, etc. 

6. Training the largest possible number ot animals for ploughing and agricultural work. 

7. Practically studying the rotations most suited to Brazil. 

8. Encouraging agricultural co-operatives and syndicates, spreading the development of 
the spirit of association amongst the rural population. 

9. I^avouring the organisation of agricultural societies, of agricultural congresses and com¬ 
mittees, fairs and regional exhibitions 

10. Drawing up and distributing popular imblications of a practical character dealing di¬ 
rectly with Brazilian agriculture. 

It. Installing depots for agricultural machines, implements and utensils, to be placed at 
the disposal of farmers. 

12 Testing agricultural machines, insecticides, methods of destroying plant parasites 
with the object of being able to give useful information to farmers. 

13. Collecting mineral, plant and animal siKscimens from the different zones of the country, 
organising exhibitions of these products and at the saxne time collecting all the information 
regarding them that is useful from a technical, economic and commercial point of view. 

14. Sending to the Central Station of Agricultural Chemistry samples of soil, plants, fruits 
and plant and mineral products forwarded by the inspectors for analysis. 

15. Collecting data respecting the local agricultural and economic conditions. 

lO. Furnislung gratuitously to farmers useful seeds and plants, Brazilian or foreign, capable 
of serving as a basis of industrial crops. 
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17. I-Iaving recourse to the most efTicacious methods of propaganda for the preservation 
of forests, the planting of forest trees and the spread of the most perfected methods of exploit¬ 
ing forest products. 

18. Inspecting agricultural property given to the Government, or acquired by it. 

19. Undertaking the agricultural defence of the country against animals or plants inju¬ 
rious to imported plants and seeds as well as to those ol Brazilian origin. 

20. Founding agricultural institutions charged with the production of selected seeds and 
plants for gratuitous distribution to growers. These institutions shall also cany out cxpei'i- 
ments, in order to obtain more productive plantations than those at present existing, as well 
as plantations that are more resistant to injurious agents and possessed of better means of na¬ 
tural defence, so that each cultivated plant sMl be transformed into a potent instrument for 
the protection of Brazilian agiiculture. 

21. Making known to farmers the best methods of rural hygiene that they can apply with 
the means at their disposal in the districts they inhabit. 

22. Collecting all the data necessary for the determination of the yield per hectare of Bra¬ 
zilian plantations, the expenses and receipts of the agricultural estates, the growers' profits 
and the commercial value of each product. 

23. Distributing large quantities of the seeds of the best pasture grasses which can pro¬ 
mote most quicldy and economically the increase and improvement of stock-breeding and es¬ 
pecially the breeding of cattle and horses. 

24 Installing stores of agricultural machines and implements in order to facilitate their 
purchase by farmers at cost price plus the expenses of transport and insurance. 

25. Publishing notes on the areas to be sown in the case of each crop grown on a large 
scale, giving the condition of the a'op and a forecast of the harvests. 


The Direction of the Practical Agricultural Service is divided into 
two sections, the one technical and the other administrative. 

For the carrying out of the above programme in the States, the terri¬ 
tory of Brazil is divided into fourteeen districts, in each of which an Agri¬ 
cultural Inspection shall be established, viz.: 

ist district) Amazonas, vith centre at IManaos; 2nd) Para and Maraiihao, with centre at 
G ZfVdz ; 3rd) Piauhy and Ceara, with centre at Fortaleza; 4th) lUo Grande do Norte and Para- 
hyba, with centre at Natal; 5th) Pernambuco, with centre at Recife; 6tli) Alugoas and Sergipe, 
with centre at Macdo; 7th) Bahia, with centre at Bahia; 8th) Fspirito Santo andRiu de J andro 
with centre at Campos; 9th) Sao Paulo, with centre at Sao Paulo; loth) l^arand and v^anta Ca- 
tharina, with centre at Curytiba; nth) Rio Grande do vSul, with centre at I>orta Alegre; 12th) 
Minas Geraes, with centre at Bello Horizonte; 13th) Goyaz, with centre at Goyaz; i*ril^) Mtitto 
Grosso, with centre al Cuyabd. 


Each Agricultural Inspectorate is directed by an Agricultural Inspec¬ 
tor assisted by «Agricultural Instructors», who are charged with giving 
practical instruction to farmers and all the information necessary for the 
improvement of cultural methods. In each region, five or six properties 
are to be selected, on which, with the consent of the owners, the Agricul¬ 
tural Instructors shall prepare an area of about fi.ve acres where they will 
plant and cultivate the crop chiefly grown in the district, in order to de¬ 
monstrate practically the advantages of new methods. The Agricultural 
Instructors shall also visit the farms of the region and give practical advice 
to the farmers; the> shall be accompanied by technical experts to exj)lain 
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the handling of the agricultural machines. Finally the Agricultural Inspec¬ 
tors are to place their services at the disposal of primary school teachers 
and to give practical lessons to the pupils. 

Demonstration fields shall be laid out, with the object of showing to 
farmers, on the actual site of their labours, the improvements that can be 
made in the crops of the country. In these demonstration fields an attemx^t 
shall be made to improve the principal crops of each State, the harvest 
can be distributed gratis, as selected seed, to agriculturists ; young fruit 
trees of the best kinds shall be distributed in the same manner. The demon¬ 
stration fields must have an area of at least 120 acres, the soil being good and 
healthy and provided with drinking water, running water by preference; 
they must always be situated in the neighbourhood of important agricul¬ 
tural centres, so as to be easily visited by persons interested in the work 
and by pupils and students. The work of the demonstration fields shall 
be done by ten agricultural apprentices’’, 15 years old or more, who shall 
receive the same wages as the agricultural workers of the region and at 
the end of a year shall be granted a preliminary certificate in the institu¬ 
tion. These apprentices shall be given practical information respecting 
rural hygiene in addition to their professional instruction. 

Finally, the most minute precautions are to be taken in the distribu¬ 
tion of seeds j these must be healthy and in a good condition of germina¬ 
tion, and their entrance and despatch are to be registered in a special book, 
together with all necessary details. 

The Federal Government shall forbid the entrance into the ports of 
Brazil and the transit between the States and Municipalities, of living 
or dried plants, grafts, nursery trees, flowers, leaves, seeds, fruits, tubers, 
soils, manures and in general, of all objects by which injurious animals, 
larvae, or parasites might be introduced into the country. 

The wrappers or packing material of imported plants and seeds, as 
well as of those sent from one part of Brazil to another, must bear the 
names and adresses of the sender and the importer, together with the 
place and establishment whence they have been despatched. 

Imported plants and seeds must be accompanied by a certificate granted 
by the competent authority in the country from which they are sent and 
certifying that they are free from all disease. The acceptance of such 
plants and seeds is always subiect to an examination of their condition 
and plants attacked by contagious or infectious diseases shall be destroyed, 
or re-exported, according to the wish of the consignee, 

III. — Reoroakisation of the Intex/WOEnce Service. Decree 
No. 11509, under date March 4, 1915 {Diario Official, March 12,1.9x5). 

The new regulations of the Intelligence Service ((cServiQO de Infor¬ 
ma ^oesw, formerly «Ser\i90 de Informa96es et de Divulga9ao) thus de¬ 
fine the aims of this Service: 

1) To give to all the agriculttiral, industrial and commercial classes of Braaol informatiQn 
and intelHgence regarding the subjects interesting each of them respectively. 

2) To study the most favourable measures for the developtnent of national production 
and of the economic relations of Brazil -with other nations. 
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The duties and functions of the Intelligence Service are as follows: 

I. To give information, either written, or printed in the form of books or pamphlets, 
whether demanded officially or requested by private persons, on all subjects connected with 
the economic development of the country. 

2) To carry out gratuitously and systematically the distribution of books, pamphlets, 
photographs, maps, statistics and other means of information serving to promote the know¬ 
ledge of Brazil in foreign countries and the instruction of the agricultural and industrial 
classes. 

3. To publish in the press, in the form of short but complete communications, infor¬ 
mation respecting the conditions of agriculture, trade and industry in the States, forecasts of 
the crops, the stocks of merchandise, the market prices and condition of the markets, industrial 
inventions, the results of experiments and observations made in the establishments of the 
Ministry or abroad, and all other intelligence that may be useful to the development of national 
production. 

4. To communicate every week to the press of Rio de Janeiro and of the capitals of the 
States a telegraphic summary of the market prices and the stocks of the chief articles. 

5. To draw up by means of card-indexes a commercial and industrial catalogue of Bra¬ 
zil, including: names of firms and partners, nature of the social contract, object of the business, 
capital of the society, the head office or domicile of the firm. Copies of these cards shall be sent 
to the Commercial Executives and Associations of Brazil, the International Chamber of Com¬ 
merce of Brazil, the Commercial Museum and other corporations and institutions wliich have 
collaborated in this work. 

6. To dtaw up and publish periodically the Bulletin of the Ministry, which shall contain 
a statement of all the Acts of the Federal Government emanating from the Ministry of Agricul¬ 
ture, Industry and Commerce, the memoirs or original articles, translations, transcriptions, 
statistical data, notices and information dealing with agriculture, industry and commerce in 
Brazil and abroad, so as to form as complete a source of information as possible rclatifig to 
cultivation, industry and commerce. 

7. To collect and catalogue all the printed matter published by the Service or Ihe Mi¬ 
nistry, together with any books, pamphlets or other publications that shall have been acquired. 

8. To prepare from the data already in its possession and from others to be collected, 
on all subjects connected with the Ministry, archives of information allowing of quick reply 
to all questions. 

9. To study the condition of agriculture aud national commerce, the nature of the Bra- 
zDiau importation and exportation as regards the countries that send and receive the goods, 
and the conditions of new markets which might be open to Brazilian products. 

10. To exchange the publications published by the Service or the Ministry for tho.se of 
national or foreign institutions, Academies, and Associations, and for newspapers. 

IV. '— Reorganisation of the Service of Waters and Pubeic 
Works. Decree No. 11515, under date of March 4, 1915 (Diario Official^ 
March 23, 1915). 

The Service of Waters and Public Works is charged with suppl3dng 
and distributing water to the Federal Capital, the construction and up¬ 
keep of canals, the preservation of springs, forests, roads and tracks, the 
construction and keeping in repair of the rain-water drains of the Union 
in the Federal District, etc. 

V. — Inspection of Works Against Drought. Decree No. 11474, 
under date of February 3, 1915 {Diario Official, P'ebruary 23, 1915). 

The inspection of works against drought is dependent on the Minis- 
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try of Transport and Public Works, It is entrusted with all the services, 
schemes and works of which the object is the control of drought in the re¬ 
gions included between the State of Piauhy and the north of the State 
of Minas Geraes. 

The schemes and vrorks intended to hinder drought and lessen its effects 
are as follows : 

1. Systematic study ot the meteorological, geological, topographical and hydrological 
conditions throughout this immense zone of the territory of Brazil. 

2. Continued and systematic observation of meteorological phenomena, especially of the 
laws governing rainfall, and the dhect measurement of the most important rivers. 

3. Preservation and reconstitution of forests; systematic trials of the crops most suit¬ 
able to the special conditions obtaining in this region. 

4 . Railways and carriage roads for facilitating transport and communication between 
the zones affected, the centres of production and the markets of communication. 

5. The sinking of tubular or artesian wells 

6. The study of small private reservoirs to whose multiplication the Union will contri¬ 
bute by paying, in the form of a premium, half the construction expenses incurred by the in¬ 
terested person. 

7. The study and actual construction, at the expense of the Union, of public reservoirs 
for the purpose of j)reventing the complete disorganisation ot work due to drought and of 
facilitating resistance to the effects of the latter. 

8. Construction of weirs and other works for decreasing the destructive force of both 
streams and torrents. 

9. Drainage of marshy valleys. 

10. Works connected with fish-breeding, forestry gardens, etc. 

The reservoirs are divided into three categories: large, medium- 
sized and small, Targe reservoirs are defined as those with a capacity of over 
350 million cubic feet and an outlet more than 33 ft. deep; the medium¬ 
sized reservoirs have a capacity exceeding 140 million cu. ft. and an out¬ 
let of at least 20 ft. in depth, while the small ones have a capacity of at 
least 17 million cu. ft. and an outlet not less than 13 ft. deep. The large 
reservoirs are to be constructed by the Union, which .shall also be able to 
undertake the construction of such medium and small reservoirs as are 
urgently needed, especially those near roads or centres of population. 

The Inspection of Works against Drought shall, at the request of muni¬ 
cipalities, agriculturists or breeders, have wells sunk in places where water 
has beeen proved to exist in the subsoil; it shall also instal the necessary 
windmills, pumps and reservoirs. 

The necessary workmen and material shall be placed at the disposal 
of agriculturists and breeders, who will only repay to the administration 
the expenses incurred. The neighbouring inhabitants shall be able to sup¬ 
ply themselves with water from wells dug under these conditions. 

Carriage roads shall be constructed between the points affected by 
drought and the markets and centres of production. 

Barrages shall be constructed in the beds of watercourses to regulate 
torrential flows, store the water for irrigation and preserve moisture. 

The drainage and drying-up of marshy valleys is. to be carried out,, as 
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well as the improvement of cultivated land in the interior, where fami¬ 
lies of agriculturists will be settled. 

The necessary rainfall stations and observatories shall be established 
by the Inspection and entrusted, as far as possible, to the x^ost office 
and telegra^ffi employees. 

The Insx>ection shall start and keep up forestry gardens for the pur¬ 
poses of preserving and reconstituting the forests, distributing young trees 
and furnishing technical assistance. These gardens shall be situated, by 
X^reference, in the neighbourhood of large basins and perpetually flowing 
streams ensuring easy irrigation. They shall consist of nurseries for trees 
and indigenous or exotic plants capable of being transplanted; forage 
and industrial plants shall also be grown in them with the view of deter¬ 
mining and distributing the most profitable species. Finally the practical 
and economic methods of irrigating and transplanting the sx^ecies most 
adapted for the development of forests in the arid regions shall be studied. 

Attention is to be given to the development of fishing in the reservoirs 
and streams of the arid zone, where those species of fish known to be the 
best are to be introduced and the unsatisfactory kinds destroyed. 

Premiums shall be granted to private persons, municipalities and agri¬ 
cultural syndicates constructing medium or .small reservoirs. These x^re- 
miums may amount to half the construction estimate, the latter having 
being previously approved. 

885 - Appropriations for Agriculture in the United States. •— The Country Gentleman, 

Vol. I/XXX, No. 17, p. 775. Piiiladclphia, April 24, 1915. 

The Agriculture Appropriations Bill for 1916 which was passed before 
the third session of the sixty-third Congress adjourned, carried a total of 
$ 22 971 583. 

The chief appropriations are : $ 235 000 for the Office of Farm Manage¬ 
ment, which has become an adjunct to the Office of the Secretary instead of 
an appendage of the Bureau of Plant Industry as formerly. The new 
policy of the Department is to make agricultural economics one of the 
leading features of its work. 

A special sum of $ 3 500 000 has been voted to provide an emergency 
fund for controlling outbreaks of foot-and-mouth disease, rinderpCvSt and 
other contagious diseases of animals. The sum of $ 235 000 has been made 
available for the ermpaign against hog cholera and dourine of horses. 

In conjunction with $ 438 000 for the eradication of cattle ticks in the 
South, the sum of $ 50 000 was allowed for livestock demonstration work in 
the areas freed from this parasite. For other experiments and demonstra¬ 
tions in livestock production in the sugarcane and cotton districts $ 60 000 
were appropriated. For farmer’s cooperative demonstration work out¬ 
side the Cotton Belt $ 386 080 were voted and the same character of work 
for the South got $ 666 020. 

A sum of $ 40 000 has been appropriated to enable the Department 
of Agriculture to assist settlers on the Government reclamation projects 
by demonstrations and advice. 
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886 - Development of the Department of Agriculture of the Dutch East Indies 
during the First Ten Years of its Existence. — Tijdschnft voor Nijvcrheid m 
Landbouwtn Ncdci’landsche-lndie, Vol. XC, No. 3, pp 163-182, Batavia, March 1915. 

Since its establishment ten years ago, the work of the Department of 
Agriculture of the Dutch East Indies has trebled, for it has become the De¬ 
partment of Agriculture, Commerce and Industry. The development of 
the Department ma) be judged from the budget, which amounted to £578 000 
in 1905 and to £i 05^1 000 in 1915. From January i, 1911, the various 
institutes occupied with purely scientific research were united into a large 
section entitled “ Botanic Garden Other sections were also organised for 
industry and commerce, fisheries, diseases of plants, and crops, the Veteri¬ 
nary Service being also instituted. 

After 1910, the Service of Agricultural Intelligence was developed; at 
present its staff includes 13 qualified agriculturists and other officers for spe¬ 
cial services. xAgricultural instruction, which has made much progress, has 
already called into existence ii native agricultural instructors and 20 native 
candidates. In 1905 the Veterinary Service was composed of 22 veterina- 
ries; to-day it boasts of 44. The assistant staff has been increased from 10 
to 179 clerks (“ mantris ”). The activity of the Industrial Section is shown 
in the foundation of schools of art and trade schools, and by the progress of 
apprenticeship to native industry. The Forest Service, which in 1905 
consisted of only 3 inspectors and 43 rangers, now possesses 6 inspectors 
and 103 general forest rangers; the revenues rose from £145 655 in 1905 
to almost £200 000 in 1913 (i), 


8cS 7 - Competitions in Standing Crops for the Production of Seed Grain inQuehee.— 

Report of the Judges of the CompcHtiom 191.1, pp. 3-73. Ministry of Agriculture, Quebec, 

1915. 

This is the report of the Seventh Competition in Standing Crops for the 
Production of Seed Grain held in Quebec since its inception in 1908. 

The aim of these competitions is: 

1) To induce farmers to gather choice seed grain. 

2) To make special seed-beds besides the ordinary sowings, so as to 
provide good seeds for the following year, by using the best grain and seed, 
sown on lots kept very clean and prepared in the best manner and gathered 
separately. 

3) To obtain pure seedings, unmixed with any other variety or vSpecies, 

4) To encourage the use of the best yielding seeds. 

5) To encourage the employement of clean and selected seedings, to 
obtain uniform and vigorous crops with healthy strong straw. 

6) To develop careful cultivation free from weeds. 

The interest shown by the farmers in these competitions continues to 
increase as shown by the following figures: 


ilGRlCtTrTURAL 
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(i) See: Verslag oiutrent Handel Nijverheideu 3 yandbouw. Pubiicatm van 4 e AfdeeMngf 
Nijverheid cn Handel, t, 1914. [Ed}. 
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Year No. of Competitions No of Competitors 

1908 18 171 

1909 43 599 

1910 45 591 

1911 54 570 

1912 61 7^2 

1913 61 855 

1914 67 1023 


Obviously these competitions have gone far towards the improvement 
of the seed grain generally used in the province of Quebec. The reports 
of the judges of the various crops are of great value in pointing out the 
principal causes of failure, weakness or defects found in the fields of some 
of the competitors. 

With regard to pure seed-grain, the farmers who grow their own seed- 
grain and select it as best they can either on the field or by means of a sepa¬ 
rator still continue to obtain the best results. 

The campaign in favour of the production of pure clover and timothy 
grass seed has met with excellent results. Almost all the farmers now re¬ 
alize that weeds are often introduced in purchased seed and are desirous of 
raising their own seed supply. 


CROPS AND CULTIVATION. 

888 “ The Formation of Humic Bodies from Organic Substances. ~ bottomley, 

\V. B. (King’s College, London}, in The Biochemical Journal, Vol. IX, No, 2, pp. 260-2C8. 

Cambridge, June 1915. 

Soil humus is generally recognized as a substance of great complexity; 
it has been investigated by isolating and examining various groups of its 
constituent compounds. Of these groups, the most important are humic 
acid which is soluble in water or alkalies and precipitated by acids, and 
humin which is insoluble in water and alkalies but rendered soluble by 
fusing with caustic soda or potash. Substances entirely similar to humic 
add and humin can also be obtained by boiling sugar with sulphuric or 
hydrochloric acid, and the present investigation was undertaken to study 
the relationship between the natural and artificial products. 

Samples of sucrose, dextrose and levulose were boiled with 3 per cent 
hydrochloric acid for periods of time varying from ^ to 3 hours. The 
colour changes undergone by the liquid were noted and the final yields of 
humic acid and humin were determined. The amount of total precipitate 
formed varied with both the kind of sugar employed and the duration of 
the treatment. In all cases, the first brown deposit was found to consist 
of humic acid without a trace of humin. On further boiling humin also 
was formed, and the longer the boiling was prolonged, the higher became the 
proportion of humin in the total precipitate. The formation of humin 
from humic acid was subsequently confirmed by boiling freshly precipi- 
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tated humic acid obtained from peat and from levulose with hydrochloric 
acid ; 3.5 per cent of the peat acid and 98 per cent of the levulose acid were 
converted into humin. 

Previous investigators have shown that artificial humic acid produced 
from sugar and natural humic acid obtained from soil or peat, though 
almost identical in appearance and in their behaviour with alkalies, are 
rather different as regards their chemical composition, the artificial product 
having a higher carbon content than the natural one. This would indi¬ 
cate that the natural product does not consist of pure humic acid but of an 
admixture with other organic substances. To test the hypothesis, some 
humic acid from peat was boiled with absolute alcohol for an hour and the 
purified residue was analysed and proved to have the same chemical com¬ 
position as a sample of humic acid prepared from dextrose. 

Various organic acids, viz. lactic, acetic, propionic, butyric, citric, 
tartaric and oxalic, were boiled with sugar to determine whether these 
acids were capable of producing the same changes as mineral acids. All 
caused the formation of humic acid and humin, but the rapidity of the reac¬ 
tion varied with the kind and the concentration of the acid used. 

By the simple application of heat to the sugar solutions, bodies very 
similar to humic acid and humin were obtained, but there was a consider¬ 
able difference in the behaviour of dextrose and levulose in respect to the 
temperatures required to bring about the reactions. 

Four proteins were selected, two of which were rich in carbohydrates 
(mucin and egg albumin) while the two others (caseinogeu and purified egg 
albumin) were practically free from carbohydrates. These proteins were 
hydrolysed by boiling for eight hours with hydrochloric acid and the brown¬ 
ish black residues obtained were examined for humic acid. While the resi¬ 
dues from the proteins rich in carbohydrates yielded 2 to 3.5 per cent of 
humic acid, the caseinogen and the purified egg albumin yielded practically 
none. 

889 - The Antizymotic Action of a Harmful Soil Constituent: Salicylic Aldehyde and 
Mannite* — Skinner, J. J. (U. S. Dep. of A^rkultnrc, Bureau of Soils^, in The Plant Worlds 
Vol. XVIIJ, No. 6, pp. 162-167. Baltimore, Mtl., June 

In the course of an investigation on an old garden soil (Mount Vernon, 
Virginia) which gave signs of decreasing fertility, salicylic aldehyde and 
mannite were isolated. The former compound has since proved invariably 
toxic to vegetation under all experimental conditions and the present paper 
deals with the behaviour of mannite towards plant growth. 

Mannite was present in the soil in amounts equal to about 500 lbs. per 
acre. Though this substance is readily produced by certain soil fungi, its 
presence in such large quantities was remarkable as it is a very unstable 
compound and an admirable medium for the growth of bacteria. Its effect 
on plant growth was tested in a series of water cultures. A first set was run 
using pure distilled water with and without the addition of various quanti¬ 
ties of mannite (to to 200 parts per million). Growth in the mannite so¬ 
lutions was about equal to that in pure distilled water. In the next set, 66 
different culture solutions were employed, representing various conbinatious 
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of monocalcium phosphate, sodium nitrate and potassium sulphate, of any 
two of these salts, or even the single salts. One series received in addition 
to the salts lOo parts per million of mannite, while the second series was used 
as a control. Wheat seedlings were grown for 12 days and the solutions 
were changed every third day and analysed for nitrates, nitrites and ammonia 
to determine if decomposition had taken place. 

The total production of green weight was greater in the control solu- 
tions (157.2 gms.)than in the mannite solittions (142.4 gms.), but it was 
remarkable that whenever phosphates were absent from amongst the nu¬ 
trient salts, the superiority of the control series disappeared, and in these 
cases no decomposition of nitrate occurred, though nitrites and ammonia 
were found in all the other mannite solutions. These results indicate that 
mannite, apart from the part it played as a medium for bacterial activity, 
had no deleterious effect on plants, for wherever phosphates were absent 
from the solutions and the latter were thereby rendered unsuitable for the 
development of organisms, the presence of mannite in no way inhibited the 
growth of the wheat plants. 

In order to reproduce more exactly the conditions existing in the Mount 
Vernon soil and to determine the effect of mannite in presence of salicylic 
aldehyde, another set of water cultures were prepared in which various 
quantities of salicylic aldehyde were added to nutrient solutions containing 
mannite. One series of solutions were allowed to stand without plants, while- 
in the other wheat seedlings were grown as before. Decomposition of ni¬ 
trate occurred irrespective of the presence of the wheat plants whenever 
the doses of salicylic aldehyde were below 25-50 parts per million. In such 
concentrations the aldehyde was injurious to plants as well as to bacterial 
life. 

The existence of mannite in the Mount Vernon soil is probably made 
possible by the simultaneous presence of salicylic aldehyde, for without any 
antiseptic action of this kind, mannite if formed would immediately be des¬ 
troyed by soil organisms. As the result of these investigations, lime and 
phosphoric acid have been applied to the garden and its drainage has been 
made more effective. Marked improvement in fertility has thus been ob¬ 
tained, 

Bgo - Soil Organie Matter as a Culture Medium for AzotoJb&cter. — mocisb*- 
RiDOB, F, It. (King’s College, London) in The Biochemical Journal^ Vol. IX, No. a, 
pp. 2721-^83. Cambridge, June 191s. 

In order to discover how far Azotohacter is capable of utilizing the 
wide range of organic compounds which occur in soil, cultures of the organism 
were inoculated into series of media made up of various organic substances 
and mineral salts. The organic substances in question included htimates, 
polysaccharides, sugars, alcohols, the calcium salts of organic acids, esters, 
glucosides and benzine derivatives. 

In the case of the humates, growth was only obtained when the organic 
matter was supplied as ammonium humate and no nitrogen was fixed. The 
availability of the glucosides was restricted somewhat by the products of 
their decomposition and the benzine derivatives proved totally unable to 
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provide a source of energy for Azotohaoter, I'he presence of either of these 
two latter classes of compounds, however, never inhibited growth on mani- 
tol-agar plates. The carbohydrates tested showed themselves in general 
to be readily available sources of food for AzotoJ^acter. The returns of ni¬ 
trogen fixed for the expenditure of food material varied considerably and the 
rule seemed to be that the longer the time taken to use completely a unit 
mass of the nutrient, the less nitrogen was fixed upon that medium. 

Considering the wide range of compounds which Azotobacter proved it¬ 
self capable of assimilating, it is evident that any ordinary soil must con¬ 
tain abundant food material for the growth oi the organism. 

891 - Effect of Moisture Content of a Sandy Soil on its Nitrogen-Fixing Power.--Lii*- 

MAN, C. B., and Sharp, L. T. (t)niver«^ily of CaJifomia), in The Botanical Gazette, Vol. 1 , 1 ^, 
No, 5, pp. 402*406. Chicago, Til., 1915. 

The activity of nitrogen-fixing organims was determined under varying 
conditions of soil moisture. A light sandy soil was selected for the purpose; 
50 gm, portions of air-dry soil were mixed with i gm. of mannite, and after 
adjusting their water content they were incubated for 21 days at 28® -30® C. 
The amounts of nitrogen fixed are given below: 


Water content of soil 
on ait-dry basis 
(hygioscopic moisture 

2.5 per cent.) 

Nitroj,en fixed 
per gm. of 
mannite 

per cent. 

mgms. 

0 

0 

i 

0.88 

8 

3.68 

12 

5.95 

16 

5.95 

20 

8.05 

24 

8.05 

28 

4 7.18 

33 

4.55 

3 ^ 

2.98 


The optimum water content of the soil as determined by physical tests 
was 20 per cent, and it was at this point too that nitrogen-fixation was 
most active. 

892 - The Effect of Copper, Zinc, Iron and Lead Salts on Ammonification and Nitri¬ 
fication in Soils*— Lipman, C. B., and Bxtrgess, 1*. S., University of California PiMi\ 
caiiom in AtfficuUural Sciences, Vol. I, No. 6, pp. 127-139. Berkeley, 1914. 

In the course of an investigation on the value of smelter w^aste to agri- 
ailtural crops, it became necessary to ascertain the action of various metallic 
salts on soU organisms. The available evidence in this connection being 
somewhat contradictory, a fresh series of experiments were carried out to 
determine the effect of the sulphates of copper, zinc, iron and lead On 
ammonification and nitrification processes. 

To fifty-gram^ portions of dry soil, one gram of tankage (oont^niug 
9.62 per cent of nitrogen) was added, together with Water to pro- 
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duce optimum conditions and the metallic salts to be tested. The soil was 
then incubated for a week at 27^ to 30P C.,after which it was analysed for 
ammonia. The results are given in Table I. 


Table I. — The effect of metallic sulphates on anmwnification. 


Amount of salt added 

N Hs produced 

CuSo^ 

ZnSo4 

FeSo^ 

PbSo4 

per cent of dry soil 

mgms. 1 

mgms. 

mgms. 

mgms. 

0 

39.90 

39.90 

39.90 

39.90 

0.005 

39.41 

36.75 

38.64 

38.22 

0.010 

36-40 

38.29 

38.43 

37-65 

0.025 

35-35 

36.40 

37-24 

40.74 

0.050 

36.12 

32.97 

38.15 

39.56 

0.075 

31-70 

31.71 

37-31 

39.34 

0.100 

28.98 

30.10 

38.78 

35-77 

0.125 

28.21 

31.50 

35-28 

35-21 

0.150 

29.33 

33-52 

36.54 

33.88 

0.200 

27-05 

34-09 

36.75 

33-95 

0.250 

28.14 

32.48 

37-10 

35-63 


Table II . — The effect of metallic sulphates on nitrification. 


Amount of salt added 


Nitrates produced 

- 

CuSo* 

ZuSo« 

FeSo* 

FfoSo* 


per ceut of dry soil 

mgms. 

mgms. 

mgms. 

mgms. 

0 

10.92 

10.92 

10.92 

10.92 

0.0125 

9.24 

10.92 


6.30 

0.0250 

10.64 

11,90 

12.74 

9.10 

0.0500 

18.20 

16.80 

13-58 

10,64 

0.0750 

24.64 

12.40 

12,88 

‘ 12.74 

o.rooo 

22,22 

23,10 

8,12 

7.06 

0.1250 

20,16 

17.65 

19.60 

12.04 

0.1500 

20,16 

17,22 

20.16 

6.5B 


The four salts proved toxic in all concentrations, the toxicity increas¬ 
ing with the concentration of the salts and reaching a maximum with doses 
of about o.i per cent. In no case, however, did the salts show themselves 
very injurious, as even the most effective doses did not reduce bacterial 
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activity by more than 30 per cent. Copper and zinc were markedly more 
toxic than iron and lead. 

In the nitrifying experiments, 100 gm. portions of soil were used to 
which two gms. of dried blood (containing 13.29 per cent of nitrogen) were 
added and the soils were incubated for four weeks. The results are given 
in Table II. 

The results were rather more irregular than in the case of the ammoni- 
fication tests, but all the salts produced distinct stimulating effects in some 
concentration, the formation of nitrates being in many cases doubled. In 
the copper and zinc series, the minimum doses either produced no stimu¬ 
lation or even had a toxic effect, while maximum nitiate formation was 
obtained with doses of about o.i per cent. The other two series were more 
erratic in their behaviour and lead sulphate was particularly toxic in small 
doses. 

893 - Elimination of Seepage from Embankments. — Sherrill, c.o., in Ensmenng 

Record, Vol 71, No. 13, pp. 552 - 55 i|. New York, May i, 1915. 

Owing to the excessive seepage that occurred through the standard 
Mississippi River embankments during the great floods of 1912 and 1913, 
experimental work was undertaken with a view to determining whether 
seepage could not be prevented so as to keep the embankments dry during 
the high flood period, namely 30 to 40 days. 

With this object a basin was constructed in the rear of the main embank¬ 
ment in the shape of a parallelogram, two sides of which were formed by 
1276 feet of embankments of different sections and type. Thus one section 
was of full standard section, 8 foot crown with banquette and no additional 
protection; another length was standard section, slopes i; 3, without ban¬ 
quette and with 4 inch concrete and 20 foot sheet-piling; a third length had 
a 5 ft. crown, slopes i: 2, 2 inch “ gunite” (a special concrete) and 20 foot 
wood interlocking sheet pile protection; and a fourth length had concrete and 
steel pile protection. 

On the protected portions either ordinary concrete or gunite was placed 
and the latter was put on in different ways: a) directly on the slope, 6) with 
a slight reinforcement, c) on gravel with reinforcement on the top, d) on gra¬ 
vel 2 inches thick and no reinforcement. This last proved the most satisfac¬ 
tory, and cost 33 per cent less than the 4 inch concrete. 

Four sets of test wells, with four wells in each set, lined with terra cotta 
pipe, were driven in order to determine the rise and amount of rise of the 
plane of percolation through the embankment. 

The basin was then pumped full and the seepage through the different 
sections was observed. The behaviour of the protected sections as compared 
with those unprotected shows the superiority of protected embankments 
of small section over the larger standard sections of earth alone. The main 
embankment began to seep shortly after the basin was filled, the concrete 
protected section seeped only at two small places, due perhaps to cracWng 
of the concrete or subsidence, while the smaller section gunite and sheet pile 
protected bank showed no seepage, and the fields in the rear remained dry 
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Tables have been compiled showing that for heights above 16 feet the 
smaller embankments with gunite and interlocking wood sheet-piling cost 
less than the large unprotected one. For heights up to 16 ft the reverse is 
the case. 

894 - Experiments on the Application of Sulphate of Ammonia at Different Depths. 

— Maldeatjx I,., in La Vie anricole ei ruralc, Year 5, No, 4, pp, 61-65. Paris, June 5 » i 9 ^ 5 . 

The’ soil chosen for these experiments was a uniform loam in good 
condition, which had been dug two spits deep. At the beginning of April 
the writer marked out six adjacent rectangular plots, which were then 
dressed as evenly as possible with sulphate of ammonia at the rate of 360 lbs. 
per acre dug in at varying depths from 2 to 12 inches. 

A portion on the same side of each plot was reserved without crop 
and the whole of the remainder sown with sugar-beets. The thinning out 
was carefully done so as to leave the same number of plants in each plot. 
Samples of soil were taken to a depth of 16 in. simultaneously in both 
cultivated and bare ground on June 30, July 31, and August 29 and the 
percentage of nitric nitrogen was determined by the colorimetric method. 

The detailed results of these analyses are summarised as follows: 

On bare land the variations are of small extent in the control plots, 
which only yielded for determination nitrates resulting from the nitrifica¬ 
tion of humus in the soil. The maximum figures occur in the xone from 
4 to 8 in. and from 8 to 12 in. The same result was also found in all plots 
where the manure was buried. Where sulphate of ammonia was applied as 
a top-dressing the greatest proportion of nitric nitrogen remained in the 
upper 4 in,, a circumstance which is obviously unfavourable to its rational 
use by a tap-rooted plant like the beet. Th^ results for the total 
amount of nitric nitrogen of each plot rceiving nitrogenous manure agree 
suiBBiciently to show that in no case was there any loss of nitrate. Even 
where the sulphate of ammonia was not most deeply buried, the maximum 
amount of nitrate is found in the zone between 8 and T2 in. deep. Thus 
the combined influences of rain and capillarity cause the ascent of soluble 
mamite towards the surface. 

Since the mamire did not leave the 16 in. layer, the variations in the 
total amount and proportions of nitric nitrogen for each plot of l)ects can 
only be due to the, absorption by plants. Consequently the differences in 
the figures of corresponding plots in bare soil give a measure of the relative 
quantities of nitrogen consumed by the plants. Whilst the control plot was 
only able to supply 5 mgms. of nitric nitrogen per 100 mgs. of dry earth, the 
manure had provided 6.8 when applied as a top dressing, 7.7 when buried 
at a depth of, 2 in,, 9.3 at a depth of 4 in., 8.8 at 7 in., and gj at 12 in. 
It is thus easy to see that the best use of the manure is obtained by bury¬ 
ing to a depth of at least 4 in. . 

This conclusion is supported by 'the' results of the weighing and 
analysis oi the roots from each plot, as shown in the following table* 
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1 Yield, in cwl per acre I 

a 





]^ 3 ‘o of plot 

Sulphate 

ot auimoiiii 

applied at* 

I,ca\es 

i 

Roots 

d 

•44 

s 

ft 

Peiccntat;c 

ot siuar 

m jma 

I*iuity 

P(,ici‘ala£;e 

of sni^iT 

in loots 

Yield of 

sugai 

pel acre 

ewi 

I 

Control . . 

282 

226 

7 A 

16.87 

86.8 

1^*53 

32 

2 

Surface . 

469 

274 

7.0 

I 5‘54 

84.5 I 

I 3‘52 

37 

3 

DepUhof 2 inches 

457 

282 

7.1 

15.90 

S1.7 

13.81 

39 

4 

« » «| » 

•165 

CO 

CO 

7-4 

16.23 

82.S 

1^.07 

55 

5 

» )) 7 » 

471 

358 

7-1 

15.98 

85.0 

13.88 

50 

6 

1) » 12 » 

^77 

356 

7.2 

16.55 

86.9 

1^.36 

51 


The manure applied ab a top-drebsing or simply dug in to a depth oi 
2 inches was later in action than in the other plots. (Ttowtli was prolonged 
and there was a predominance oi leaf development over lliat of the roots, 
especially in the autumn. The greatest >ield was obtained with mantneb 
dng in to a depth of -j inches, bnt the lesiiHs of the plots dug to a depth 
of 7 and 12 inches were also very satisfactoiy. 

895 - The Use of Charcoal as a Mediiimfor Plant Growth.- AppimrAim, a, (Rothaaisted 

Evpariinciilal Station), in The Journal of the Rn^>al Hortmltaral Vol. XI<, Part 3> 

PP A 1 V \15 boiirlon, AprB 19 x 5. 

The writer summarises the references to the use of charcoal in horticul¬ 
tural practice, occurring chiefly in the Gardener's Chronicle during the 
middle of the 19th century. About 1840 charcoal appears to have been 
much appreciated by gardeners as a medium for propagating plants and 
as a manure, bxtt it appears to have waned in popiikirity during the next ten 
years. 

Recently PeianIvSUNIKOv of Petrovskoe (Moscow) has shown {Eevue 
G&nemk dc Bolamque, 1934) that charcoal has tho property of removing 
toxic substances from the extract of ''sick'' or infertile soils. Also the 
addition of charcoal to the soil ap])eared to reduce the bad effects of conti¬ 
nuous wheat growing on this type of soil. 

- Cyanogenetic Character of the Genus Ornithopm. — caui>, m. , in Comf>te^ 

hhdomaiiiims Sknees de rAcadmie di\s Sciences^ Vol 161, No. i (Jtily 5, X915), 

pp. 10*11. Paris, T915. 

The writer records the occurrence of a cyanogenetic compound in four 
species of the genus Ornithopus, especially O.compressus of the Mediterra¬ 
nean region and 0 perpmillus, which, though probably originally belong¬ 
ing to Western Euroiie, extends as far as Russia. 

The pro])ortion ot hydrocyanic acid in the fresh material of the two 
plants is as follows: 
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P<;r cent 


0. eompressm (without fruits). 0.0280^ 

<>. pGrpusiltiis (with fruits). o.ni 2 g 6 


Boiling with strong alcohol showed that the hydrocyanic fund is wholl> 
in coxnbixiation. The compound is decomposed by an enzyme (not be¬ 
longing to the emnlsin group) which is present in the tissues of the plant. 

897 - Relation between the Available Phosphoric Acid in Plants and the Supply of 
Phosphates. Preliminary Communication. — jakushkin, i., iu jowmi opumi 
Agfommiii VoL XVi, Fart 2, pp. 11S-139. Fetrograd, 1915. 

The experiments described show the following results : 

1) In the case of plant tissues deficient in fatty matter, especially 
the stems, extraction with alcohol and ether does not sensibly affect the 
percentage of phosphoric acid in the acid extract. 

2) The method of direct precipitation in citric acid solution may be 
employed for the complete separation of the mineral phosphates in phytin. 

3) More accurate results can be obtained by this method in combi¬ 
nation with that of Prof. Ivanoff, viz, precipitation by magnesium mix¬ 
ture in the presence of citric acid, followed by solution of the precipitate in 
nitric acid and determination of the phosphoric acid by the more certain 
method of Nfxjhan. 

4) The straw reflects much more than the grain the peculiarities 
of the medium in relation to phosphoric acid, whilst the proportion of 
phytin in the grain is to a large extent determined by the medium. The 
fertility of the soil is indicated most clearly by means of the percentage of 
mineral phosphates in the straw. When the latter falls below 0.07 to o.io 
per cent, the soil almost certainly requires phosphatic manures, whilst a 
percentage above 0,15 indicates a sufficient food supply. 

5) Mineral phosphates of the vegetative parts are almost entirely 
soluble in water. 

898 - An Experimental Study of the Rest Period in Plants. — howaxu>, w. i^., iu (^ ni - 

varsity of Missouri Colkixe of_ A^ficulturCf Experiment Station^ Resenn'h fiulletin’No, 13. 
PP- 3-25, S figB.j and No, 16, pp. 12 figs. Caliuttbia, Missouri, April jtn 5. 

The first of these bulletins deals with the summer resting period of bulbs 
and herbaceous perennials, and the second with woody plants gnxwn in pots. 

Experiments were made with bulbs to awaken them to growtli im¬ 
mediately after becoming dormant. One common variety of each of the 
following species was used: tulip, hyacinth, crocus, anemone, narcissus, 
oxalis, amaryllis and spring beauty {Claytonia virginica). 

The bulbs were subjected to low temperatures and desiccation and 
treated with ether and chloroform either singly or in combination. The 
results of the treatment in all cases were negative. In some cases slight 
injury was noticed. Firrther experiments were carried out during 1909 
to 1912, but without conclusive results. 

In 1913 experiments were begun with the following species : Rue ane¬ 
mone {Ammom thalictroUei), spring beauty {CUytonia vifgmka)^ dutchr 
man's breeches (Dmntra GucuUarm),dog tooth violet [Eryihrmmm msoGho-' 
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riuni), blood-root (Sanguinaria canadensis), wake-robin {Trillium sessile), 
star of Bethlehem (Ornithogalum umhellatum), May-apple {Podophyllum 
peltatum), Jack-in-the-pulpit {Arisaema triphyllum), Roman hyacinth {Hya- 
cinthus sp.), tulip {Tulipa, sp.), jonquil (Narcissus jonquilla) and poet's nar¬ 
cissus (Narcissus poeiicus). These plants were found growing wild and 
were taken up for treatment early in June after dying down and becoming 
dormant. They were subjected to the following treatments : 

1. Hypodermic injection of ether, Knop's nutrient solution, chloro¬ 
form, or water before or after desiccation. 

2. Exposure to ether fumes for varying periods. 

3. Wounding by means of hypodermic needle. 

4. Freezing for varying periods up to 7 days. 

5. Desiccation at varying rates. 

6. Placing in bath of warm water. 

The bulbs were planted in pots in a shaded green-house and kept well 
watered until the middle of September, when they were placed in almost 
full sunlight. 

The results obtained were rather inconclusive and somewhat contradic¬ 
tory, probably owing to the temperature of the green-house being too high. 
Desiccation followed by injection of Knopfs solution showed a slight stimu¬ 
lating effect on jonquils and in a less degree on poet's narcissus. In¬ 
jection with ether following desiccation gave almost equal results. 

A similar series of experiments was carried out later in the autumn, 
and the bulbs kept at a lower temperature for the first week or two. 
Much better results were obtained in this case, especially with Gladiolus sp., 
Cooperia drummondii, Chilianthus fragrans and Ornithogalum caudatum. 
Desiccation followed by injection with ether and Knop's solution or in 
combination was the most effective method of shortening the rest period. 

Experinents on herbaceous perennials were begun in 1907 with 65 spe¬ 
cies. They were transplanted from the garden to pots in a cold frame as 
they became dormant. The plants in the first test were all slightly frozen 
before transplantation ; in the second none were frozen, except those given 
the freezing treatment; and in the third test the plants were kept in a cold 
frame at 55^^ to 6 $^ F, until January. In the first series, nine species made 
no growth at all and were probably killed by the frost, and the best results 
were obtained by treatment with ether after drying. In the second series 
freezing appeared to be the most effective treatment for causing early 
growth, though a second freezing had less influence than freezing once. 
In the third series most of the plants were in leaf at the time of treatment and 
were more or less severely injured. Growth was accelerated in Baptism^ 
Cassia, Comallaria, Dahlia, Paeonia, Platycodon and Veronica, and very 
much retarded in the case of Anthemis, Campanula, CalUopsis, Chrysm-^ 
themum, Hesperis and Stokesia, It is therefore believed that many species 
of herbaceous perennials have a rest period and may be aroused into 
growth by proper treatment. Frost, desiccation and ether appear to be 
the most effective agents for this purpose, 

< Previous investigations at the Missouri Agricultural Kx;periment 
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Station have CvStahlishcd the fact tliat nearly all woody jdnnts native to the 
teni]>erate zone have a rest ])etioch vSiiice tliese experiments were carried 
out on twigs itisteacl of wliole plants t lie^’Iiave been U‘p(‘ate(i with woody 
plants growing in pots. Thecolleet ion consisted ol: beech {lut^ns syl/oaiica h.), 
American ash {Fvaxinits anwricana lv.)» doweling ash [Fnvxinus ovnus Jy.), 
green ash {F. viridns l\iiclix.), magnolia {Magmdui spedosa), white oat 
{Qimcits alba L.), swamp white oak {Qimrus blcolorWilld.),]^^ 0Rk{Quer-‘ 
CHS macrocar pa Michx;.), black oak {Qiiorcm nigra ly.), red oak {Querem 
rubrah,), rosQ {Ro$a midUjioravox. Rambler) and spiraea 

{Spiraea aslilhoides Maxim, floribanda). The treatments consisted of 
freezing, desiccation and ether for varying iieriods. 

The results obtained were similar to those obtained with twigs, show¬ 
ing that the deaths occurring in the case of twigs were not due to the absence 
of roots. The rest period is therefore a function of the buds rather than of 
the roots, cambium or other tissues of the tree, and it is very probable 
that forced growth of the jdants following the treatments takes place only 
in the buds and is entirely independent of the roots, which become active 
later. 

The causes of the rest period and the awakening of dormant plants 
have not yet been investigated, but a study of the work and activities of 
the enzymes during the dormancy and growth is now in progress. 

899 Specific Aetion of Organic Compounds in Modifying Plant Characteristics: Methyl 
Glycocoll versus Glyeocoll; — Schreiner, O., and Skinner, T. T. (U. S. Dtp. of 
Agriculture), in The Botanical Gazette, Vol. lylX, No. 6, pp. 445-463. Chicago, 111 ., June 
1915. 

The writers have, in previous papers, given an account of the action of 
various organic compounds (such as creatine, histidine, avSparagine, etc,..) 
on plant growth, and the present paper describes similar experiments carried 
out with glycocoll and methyl glycocoll. 

The water cultxire method was nsed as before. A large series of media 
was prepared, containing mono-calcium phosphate, potassium nitrate and 
potassium sulphate combined in various proportions. With this series, foui 
sets of cultures were set up, two of which received in addition 50 pmi.s per 
million of glycocoll or methyl glycocoll as the case might be, while the oIIkt 
two were used as controls. Wheat seedlings were grow'n for 12 d.ays, after 
which the plants were removed and weighed green. Tlie resulting weighings 
are summarised on the opposite page. 

The presence of glycocoll affected the plants differently acccuding to 
the composition of the culture solution in which they were growing. Where 
nitrate was absent, growth was increased by 26 per cent; with nitrate present 
to the extent of 8 parts per million (expressed as NH^), the increase was 
reduced to 6 per cent, and with double that quantity of nitrate the glycocoll 
series gave weighings sometimes higher and sometimes lower than the 
control series. With regard to the absorption of nutrient salts, more potash 
and phosphoric acid was absorbed by the glycocoll series than by the con¬ 
trol series, as would be expected from the increased growth of the plants; 
but, on the other hand, the absorption of nitrate was less in the glycocoll 



AO'RlCVJ.Tm.Al, BOTANY. — CHEMISTBY AND PHYSIOEOGY OB PLANTS II75 


No. 

Composition of the culture solutions 

Gieeii weight of plants 

of ditferent 

ciiltuie 

solutions used 







PaOe 

Nitrate 
as NHa 

K2O 

Control 

Witli 

50 p p. m. 
glycocoll 

Increase 
or decrease 


p. p. million 

p. p. million 

p. p. million 

1 

gttlS. 

gms. 

per cent 

11 

0-80 

0 

0 80 

15-63 

19.70 

-f 26 

10 

0-72 

8 

0-72 

20.27 

21.42 

+ 6 

9 

0-64 

16 

0-64 

20.75 

21,60 

— 






With 






control 

50 p. p. m. 
methyl 
glycocoll 



0-80 

0-80 

0 “80 

128.03 

99.3 

33 

lO 

8-32 

24-48 

24-48 

24.71 

16.84 

— 32 

II 

8-48 

16-56 

15-56 

26.10 

18.70 

— “ 29 

15 

8-64 

8-64 

8-64 

29.50 

22.95 

— 22 

27 

0-72 

0-72 

0-72 

44.72 

37-32 

— 16 


series than in the control series. These results indicate that glycocoll has 
a nutritive fiinction, that it can be absorbed by the plant and that it can 
replace potassium nitrate in plant economy. 

Methyl glycocoll differs from glycocoll not only in containing the methyl 
group CH5, but also in that the amido group NH2 is thereby changed into 
an imido group NH. In 62 out of 66 of the water cultures, the presence 
of methyl glycocoll inhibited growth, causing on an average of the whole 
series a decrease of 33 per cent. The roots of the plants in methyl glycocoll 
solution were shorter and less healthy than those of the control plants, 
and the shoots grew^ twisted and in a lateral direction and were of a pale 
green colour. By dividing up the whole series into groups according to 
the composition of the nutrient solutions, it was shewn that the deleterious 
effect of methyl glycocoll was most marked in the 10 best balanced solutions, 
i. e, in those where most growth was obtained in the normal series. The 
more ilhbalanced the nutrient slolution, the less was the difference between 
the methyl glycocoll series and the control series. 

The behaviour of glycocoll and methyl glycocoll in respect to plant 
growth was confirmed by a second set of experiments which gave results 
identical with those described above; and in a third set of experiments, 
the effect of adding calcium carbonate to the methyl glycocoll solution was 
also tried. The addition of this latter substance in no way mitigated the 
injurious action of methyl glycocoll on plant growth. 
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900 - The Effect of Magnesia on Wheat and Mangolds at Wobum. — Repoi-t of 

the Field Experiments 1014, of ihe Woburn Experiiiiciilal Station of the Itoyal Agri¬ 
cultural Society of England. — The Journal of the Royal Agficullural Society of 
England^ Vol. 73, pp. 297*298. London, 1914. 

Two plots of Vao J^cre each were used in these experiments. In Octo¬ 
ber 1913 one plot received a dressing of 4 cwt. of magnesia and on the fol¬ 
lowing day both plots were sown with wheat at the rate of 9 pecks per acre. 
Both plots came up well and continued so until the following spring when 
birds severely attacked the magnesia plot. The wheat on this plot was of 
a much darker colour and tillered much more than on the no-magnesia 
plot. 

No reliable comparison of the yields can be made. Determination of 
the nitrogen content gave the following figures: 

With magnesia Without magnesia 


Percentage of nitrogen. 1.90 1.78 

Percentage of dry gluten. 9,50 8.5/j 

The magnesia treated grain resembled a strong glutinous sample of 
red wheat and was valued slightly higher than the untreated sample. Baking 
tests however showed both flours to be inert and poor working samples 
with apparently no difference between them. 

Two other plots which had previously been under wheat, one of which 
had received a dressing of magnesia at the rate of 2 tons per acre in 1912, 
were sown with mangels in April 1914 at the rate of ylbs per acre. A dressing 
of cwt. of nitrate of soda and % cwt, of common salt was applied in 
July. The leaves of the mangolds were much darker where magnesia had 
been applied and the crop generally looked better . 

The yields were as follows: 


tons cwt. 


With magnesia ........ 21 12 

Without magnesia. 20 x8 


901 - The Influence of Copper Salts on Wheat. — voelcker, j . a. : wobum voi culture 

Experiments 1914. — Journalof the Royal Agricultural Sodcty of England^ Vol. 75, pp. ,'^06- 

312,12 plates. Eondon, 19x4. 

These experiments were carried out in 1914 in continuation of the previous 
year’s experiments. By using a different soil it was found that the effect of 
copper salts on the growth of wheat depends to a large extent on the fertility 
of the soil. With richer soils the salts appear to be less toxic. Considerable 
differences in toxicity were noticed between the various salts, as shown by 
the following results: 

i) Copper in the form of sulphate has an injurious effect in doses 
containing 0,05 per cent or more of copper. Doses containing 0.02 per cent 
or less may have a slightly stimulating effect. 
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2) Copper in the form of phosphate has a generally stimulating 
influence, and can be used iu quantities supplying up to 0.10 per cent of 
copper without producing any toxic eflect on the plant. 

3) Copper in the form of carbonate is nearly as harmful as sulphate 
of copper, when used in quantities approaching o.io per cent of copper. 
With 0.05 per cent the effect is doubtful, but 0.02 per cent or less than this 
has a stimulating influence. 

4) Copper in the form of nitrate in quantities reaching 0.02 per cent 
of copper is distinctly harmful, but in smaller amounts it has a stimulating 
influence. 

! ' 5) Copper in the form of arsenite is very harmful, even in so small 

a quantity as 0.05 per cent. 

902 - The Influence of Lead Salts on Wheat. — voelcker, j. a. : Report of the Wobum 

Pot Culture Experiments. — Journal of the Royal Agricultwal Society, Vol. 75, pp, 313-313. 

Eondon, 1914. 

The amount of lead added to the soil in these experiments varied from 
0.03 to o.i per cent of the soil in the form of phosphate, carbonate, nitrate, 
sulphate and chloride. 

Germination was only retarded in the case of the nitrate of lead and 
the two heavier applications of the chloride. Throughout the experiment 
all the plants grew well, the phosphate looking best, followed by the carbo¬ 
nate. ISIone of the cultures showed signs of a toxic influence. The general 
result points to a stimulating effect rather than the reverse. This was 
especially marked with the phosphate series and the nitrate one. With 
the carbonate and sulphate the results were very similar to the untreated 
and with the cliloride the straw seemed to be somewhat reduced. 

903 - Morphological Researches on the Variations in Wheat, especially in the Struc¬ 
ture of the Ear. — Distzel, Euuwio, in Landmrtschaftliches JaJtrhuch fur Bayern, 

Year .|, No. 10, pp. «39“902, ig pMes. Munich, 1914. 

The considerable amount of material used in these researches was 
collected in the harvest oi 1911 and showed the most varied forms, espe¬ 
cially with regard to the shape of the ear. It was all descended from a 
single plant selected in 1907 from a pure line of Tower Bavarian brown 
wheat (Niedeibayerischcr Brannweizen), having a slightly cUrierent sha])o 
from the parent type, which is a lax-eared variety. The object of tlicse 
studies was to determine in what manner the various ]>rinci])a1 types of 
wheat can be distinguished and to what extent transitions from one lorm 
to another occur, and thus to obtain information a>s to the origin of these 
various types. 

The examination of the stems took into consideration the length, 
weight, thickness, structure and tillering, and their relation to each other 
and to the yield of grain, The more important results of this portion of 
the studies may be summarised as follows : 

i) In the examination of the relations between the weight and length 
and the other qualities of the vStem,it is preferable to use the relative weight 
of the stem (weight of stem per 1000 mm.) rather than its absolute weight. 
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2) The increase in the relative weight of the stem is accompanied in 
all cases by an increase in the weight of the ear and consecjuenth an increavse 
ill the weight of the grain in the ear. 

3) The increase in relative weight is followed in the majority of cases 
}>y an increase in thicknevSS of the stem, lixceptions to this rule arc ajnpa* 
rently due to a thickening of the wall of the stem. 

4) The relative weight of the stem is an indication of the “ strength 
of the stem’’ (Halmkraft), which includes its productive power in relation 
both to its own development and to that of the ear. 

5) It may be avssumed that owing to the natural arrangement of the 
internal tissues the stem has a tendency to assume a regular structure in the 
sense defined by JSTovacki (according to which the better developed stem 
is that in which the length of each iiiternode is the arithmetic mean of the 
lengths of the two neighbouring internodes), but that in the majority of 
cases this does not occur owing to the infiuenceof external conditions on 
its development. 

6) The plant possesses a certain productive power which enables it 
to develop a limited number of stems, but from the moment the number of 
stems exceeds this degree of productivity, the development of the new 
stems takes place at the expense of the others and affects their later devel¬ 
opment. It follows that in selecting plants for reprodtictive purposes the 
tillering power should not be taken into consideration, provided the plants 
have been grown in a similar environment, but rathc^r the weight of the ear 
and the seeds, since the heaviest seeds are also the most productive. In 
practical wheat growing it should consequently be borne in mind that it is 
better never to force the tillering of the plants unduly, but rather to enable 
them to utilise their vitality in the |)erfect development of a small number 
of stems and ears. In this way is obtained a stronger and more solid straw 
and more perfectly uniform vseeds. 

In distinguishing and describingthe various forms of the ears of wheal, 
the writer made use of the table of types used for plant breeding pur])os(*s 
at the Agricultural Institnte of Weihenstephan, Bavaria, and dc^scribed by 
1 -viKSSWNG (i). Ten different types of ear are c1e.scriV)ed in this 1 able*. I'or 
measuring the rachis and the distances between the s]nkeli‘ls 11 k‘ wriler 
used a i>iece of apparatus specially designed by himself. 

From the results of the measurements and weights of 500 (‘ars of vjn 
rioxis types taken from more than 100 plants, the following conchisions 
were drawn : 

The factors deciding the form of the ear are length of rachis, number 
of spikelets and the growing power of the stem. The length of rachis and 
number of spikelets in relation to it is of most importance in {letermining 
the long narrow or short and broad type of ear. The other forms, such as 
club-shaped, pyramidal, oval, etc., are due to the influence of the growing 
power of the stem on the elongation of the rachis. 

(1) KiESSi:rNO: Die ICntstelmnc: von Dickkvipfwciiwn (St {ixarehead and ahnlidien l*oniuni) 
aus lockerahrigeni I^andwdjscn, — lUmtrieHc Lmtk&irlse}mftUehe ZcUmiii, Xo, 5r, nun 

i/iiiUwr'fi note). 



PI^ANT BREEDING 


1179 


It is only by the minute examination of a large number of plants 
taken fiom several different parts of the plot or field, and neglecting their 
different development, that a correct idea of the characteristics of a type of 
wheat may be obtained. This idea would be more complete if the plants 
examined came from several regions and from different harvests. Such 
a study is the only means of obtaining an exact knowledge of the typical 
characters of a type of wheat and of their Constance and range of variation. 

With the data obtained from these studies the writer discusses the ori¬ 
gin of the different forms, and the causes of the extensive variation and 
arrives at the following conclusions : 

1) The development and determination of the form of each plant 
depends on its individual assimilative power, which is a constant heredi¬ 
tary factor subject only to changes such as come under the head of fluctu¬ 
ating variability. 

2) The greatest changes due to such fluctuating variability may onl> 
occur as the result of some change in the assimilative power. 

3) Changes in the original assimilative power, may occur in a posi¬ 
tive or negative sense according to the conditions. 

i|) An improvement in the assimilatory power may occur as the result 
of the influence of foreign pollen (hybridisation), whilst adverse changes 
in the external conditions, such as frost, may diminish the assimilatory power. 

5) The phenomena known as progressive mutation and “ nega¬ 
tive mutation ” are apx-)arently due to the same causes. 

6) Inherited improvements in a plant can only be due to hybrid¬ 
isation, and if there is also a great differentiation of individual assimila- 
tor> power, an abundance of diverse forms will appear in the offspring. 

In a final chapter, the writer discusses the results of his researches on 
the productivity of different types of ear and on the distribution of the 
weights of the grains in the ear. This work may be summarised as follows: 

1) Dense-eared types are superior to the lax-eared types and of the 
former the most productive form is not the club shaped, as generally be¬ 
lieved, but rather the oval-shaped ear. 

2) In wheat selection, the exterior characters should not be the ex¬ 
clusive factors; the productivity determined by exact measurements and 
weights should also be taken into account and this productivity should 
always corres|>ond to the requirements of cultural conditions. 

3) The heaviest spikelets are generally the 4th and 5th of both 
sides of the ear. 

These heaviest spikelets generally occur close to the middle of 
the rachis, the majority somewhat below it; this rule has only a relative 
value, as the particular position of the heaviest spikelets of each eat 
depends upon the structure and growth of the rachis, 

5) The heaviest grains are not necessarily found in the heaviest 

spikelets, but they are distributed on both sides in several spikelets frotjx the 
heaviest to those towards the tip of the ear. ' 

6) The side of the ear carrying the lowest spikelet is inferior to the 
other side on account of its smaller number of grains. 
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wuicnt/iuRAi oot - A Study ot Delayed Germination in Economic Seeds. - rosf, d, h. (Uni- 

SFi^ns vciriily of Cliiayuo) in The Botamcal GaM:, Vol I^TX, No. b, pp. .1.15 .] (,|. Chicago, ill., 

Jimo TOT5, 

A series of investigatioiivS was carried out at llie Hidl liolanical 
ralory, Chicago, on the causes of delayed genuiruition in eeoiionuc seeds 
and to discover suitable incaus of overcouiing this defect; 

A new apparatus was designed for the purpose of dealing with hard- 
coated seeds* It consisted essentially of a bank of fine needle points against 
which the seeds were blown by pressure. Good results were obtained with 
a variety of legume and other seeds tested. Not only was the ]3ercontage 
germination increased in treated seeds, but the energy of germination was 
also improved. 

For two varieties of lettuce it was shown that the seed improved in 
viability as it grew older. As the same improvement w'as observed wlicn 
the fresh seeds were treated in the above-mentioned machine for dealing 
with hard coats, it seems probable that the better germination of the older 
lettuce seed was due to increased permeability to water of the inner seed 
coat. 

Slow-germinating conifer seeds were treated with water and weak hy¬ 
drochloric acid in two ways: by mere soaking, and h) by injecting, i.e. 
exhausting the air from the seeds when in the liquids and then restoring the 
pressure to normal, thus forcing the liquid into the seeds. When injected 
with distilled water, seeds gave better germination than when merely 
soaked in water or in weak acid at 30-5<> C., indicating that delayed germi" 
nation is due to lack of water intake rather than to an alkaline or neutral 
reaction of the embryo. Any kind of soaking or injection improved the 
germination, and cold storage in wet sand was markedly beneficial in the 
case of Pirns strobus and Cupressus mamcarpa. 

Samples of frosted oats and peas were tested under various coiiclilions. 
Certain samples of oats were shewn to regain their viability as the>^ grew 
older, but this recuperation could not be counted u])on, and frosted oats 
can only be considered as of very doubtful value for seed. Frosted garden 
pea*s were shewn to be damaged in two ways: a) by actual injury to the em¬ 
bryo, and h) by the presence of fungi on the seed coat. By nmioviug tlu* 
latter the germination of such seeds was in many cases iin])rovecl. 

905 -Joint Hegulations (Revised) of the Secretary of the Treasury and Secretary of 

Agriculture under the Seed Importation Act Approved August 24, 1912. (f) 

C7. S. Department of Agriculture^ Bureau of Plant Industry^ Service and PeiiHlatnry Aih 

noumementSf May 1915, pp. 9-14. Washington, June 17,191^. 


UEOTTUTION I. —SHORT ITTLB OR THK ACT, 

The act “ To regulate foreign commerce by prohibiting the admission 
into the United States of certain adulterated grain and seeds unfit for seed- 


(Hd,). 


(r) See B. Reb. 1913, Ho. 182. 
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iiig purposes,'' approved August 24,1912, shall be known and referred to as 
“ The seed importation act of August 24,1912. 


REGUI,ATI0N 2. — DEFINITIONS. 


{a) Clover, — The term clover shall include : 

Trifohum hyhndum .alsikc clover. 

Trlfolimfi incarminm .crimson clover. 

TrifoJium pratense .red clover, 

Trifohiim yepcns .white clover. 

(&) Dodder, — The term “ dodder ” shall include all species of Cmcuta, 

(c) Millet. —-The term ** millet ’* shall include : 

Chaetochloa iialica {Sctana italica) .Hungarian or German millet, 

Panicum miltacemn .broom-corn millet. 

(d) Rape. — The term ''rape'* shall include the forms of Brassica 
napm, winter rape, commonly grown as forage, but shall not include the 
forms of Brassica nap us, summer rape or bird raxie, commonly grown for 
its seed. 

{e) Sorghum .— -The term "sorghum’* shall include the saccharine 
varieties of Holtns sorginmt [Sorghum v^dgarc). 

(/) Kafir corn. —The term "Kafir corn" shall include the non- 
saccharine, or grain, varieties of Holms sorghum [Sorghum vulgare),, 
exclusive of broom com. 

(ff) Weeds. —The following plants shall be considered weeds: 


AbiUilon theophmsti (A. avicennae) . 

Achillea millefolmm . 

At*ropyyon yepcns .... 

Agyosfcmma 'liihatnio {Lychnis ‘filthago) . 

Allium vine ale . 

Ahinc {Stellaria) . 

Amaranthus .. 

Ambrosia . 

Anaiiallis arvemis .. . 

Anthemis . 

Anthyllis milnminu . 

Atnplev . 

A vena fafua, A vena falua ^lahrescens . 

Axyris amayanthoides . 

Berteroa incana {Alyssnm incanum) . 

Brassica ... 

Except B. napus (winter rape). 

Bfomus hordcaceas, Bromus racemosus, Bfomits secedinus, 

Byomus fectorum . 

Bursa buysa-pastoris {CapscUa bursa-past oris) . 

Camelina . 

Campe (Barharea) . 


Indian mallow. 

yarrow. 

quack-grass, 

corn codde. 

garlic, wild onion. 

chideweed, 

amaranth. 

ragweed. 

phnpcruel. 

Mayweed. 

kidney vetch. 

saltbush, 

wild oats. 

hoary alyssum. 
mustard. 


chess. 

shepherd*s-purse. 
false Hax. 
winter cress* 
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Cnrdum (mdudiiig Cnicus) . 

Carex . 

Ccnfamea . 

Cerastimn . 

Chaetochlod gimtca {Setana glanca) . 

Chaetocklod viridis {Setayia viridis) . 

Chenopodimn . 

Chrysanthemum Jeiicanlhcmmn . 

Cichofium iniyhus . 

Connngia orienfaUs . 

Convolvulus . 

Cuscuta ... 

Datura . 

Daucus carota . 

Echtnochloa crus-galli {Panicum evus-galU) . 

Echium vulgarc . 

Eragrostis . 

Brodium cicutarium . 

Eruca saliva ... 

Erysimum ... 

Fesiuca myuros .. 

Galium . ... 

Geranium .* 

Grindelia squarrosa . .. 

Helianthus . 

Hibiscus ifionum . 

Hieracimi . 

Holcus halepensis {Sorghum halepense) . . . 

Hypochaeris radicata .. 

Ipomoea ... 

Iva ... 

Juncus . . . 

Lappula coMneda {Echinospermum lappula) . 
Lappula texana {Echinospermum redowskii) . 

Lcontodon aulwnnale . 

Leonunts cardiaca . 

Lepidium . 

Linana .. 

Lifhospermmn arvensc .. 

LoUum tcmulentum . 

Lotus .. . , . . 

Lychnis .... 

Madia sativa . 

Matricaria inodor a . 

Medicago arabica (ikf. mamilata) . . 

Medteago Mspida denticulata (M. denficulata) 

Medicago lupuUna . 

Melilotus . 

MoUnia coerulea .. 

Nepeta cat aria . 

NesUa paniculata . 

Notholcus {Holcus) . 


thistle. 

sedge. 

star thistle, corn flower, 

niouse-ear chiekwectl. 

yellow foxifdl, pigeon .gi’ass. 

green foxtail, 

lainb’s-quarters. 

oxej^e daisy, 

chicory. 

hare’s-car imislard. 

bindweed. 

dodder. 

jim.son weed. 

wild carrot. 

barnyard grass. 

bluewced. 

stink-grass. 

alfilaria. 

rocket (roqueltc). 
treacle mtistard. 
rat’s-tail fescue, 
bedstraw. 
crane’s-biU. 
gumweed. 
sunflower, 
bladder ketmia. 
hawkweed. 

Johnson grass, 
cat’s-ear. 
morning-glory, 
marsh elder, 
rush. 
stick.secd. 
sticksecd. 
fall dandelion. 

, motherwort. 

. peppergrnss. 
bultcr-and-eggs; toatlilax. 
corn groinwx'll. 
darnel, 

bird’s-foot trefoil 

campion. 

tarweed. 

scentless cainonnlle. 

. spotted bur clover. 

. toothed bur dover, 

, yellow trefoil, 
sweet clover. 

catnip. 

ball mustard. 

, vdvet grass. 
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Oenothera biennis 

Ptcm . 

Plani(if>{) . . 
Polygonum . . . . 


Portulaca olemcea . . . 

Potentilla . 

Prunella vulgarts . . . . 

Ranunculus . 

Raphanus raphanistrum . 


evening primrose, 
oxtongue. 

buckhorn; plantain. 

Icnotwecd ; bindweed; smartweed; 

lady s-thumb. 
purslane, 
live-finger, 
heal-all. 
buttercup, 
wild radlsli. 


Rosa .wild rose. 

Rudbechia hirta .... *.brown-eyed Susan. 

Rumex .dock; sorrel. 

Salsola . .Kussian tlhstle. 

Sanguisorba . .buniet. 

Sherardia arvensts .field madder. 

Silene .catclifly. 

Sisymbrium .tumbling mustard. 

Solaniim . .nightshade. 

Sonchus . .sow thistle 

SpergiUa . ..spurty. 

Synthensma {Digttaria) .crab-grass. 

Taraxacum . .... ... dandelion. 

Thlasp^ arvense .Frcnchwccd. 

Tragopogon pratensis .. . goat’s-beard. 

7 'fifohtm .wild clover. 

Except T. hybndumf T. incarnaimny T. pratemc, and 
T. repens. 

Vaccaria pyramidata (Saponaria vaccaria) .cow' cockle. 

Valerianella locusia {V. olitoria) .corn salad. 

Verbena .verbena. 

Vida .. . vetch. 


RKGUIATION 3.— SAMPLING. 

The collector of customs shall draw and forward for examination, 
without specific request from the Secretary of Agriculture, samples of all 
seeds of alfalfa, Canadian blue grass, Kentucky bluegrass, millet, orchai'd- 
grass, rape, redtop, timothy, clover, meadow fescue, and awnless bronic- 
grass, when entered for consumption, whether or not a consular invoice 
is presented 011 the entry thereof. 

Samples of shipments of the other seeds enumerated in the act shall be 
drawn and forwarded only when the Secretary of Agriculture shall make 
specific request for such samples. 

REGXmAl'ION 4. — DRAWING SAMPLES. 

When a shipment is made up of several lots differing in quality or 
price, a sample of each lot shall be submitted as though each lot were a 
separate shipment. The sample of each lot or shipment suhroittied to the 
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seed laboratories, in accordance with regulation 5, shall be drawn as fol¬ 
lows : When a lot consists of five sacks or less, each sack shall be sampled, 
and when consisting of more than five sacks, every fifth sack, but not less 
than five sacks, shall be sampled. 

RBOrjIvATIOH, 5. — SAMPLES, WimRK SENT. 

All samples drawn under the act by customs officers shall be forwarded 
to the respective seed laboratories under which the ports are grouped in 
the following list of seed-laboratory districts unless otherwise specifically 
requested by the Secretary of Agriculture or his representative. 

REGULATION 6. — NOTICE TO CONSIGNEE. 

The collector of customs shall immediately notify the convSignee that 
samples have been drawn and that the remainder of the shipment must 
be held intact, pending a decision of the Secretary of Agriculture in the 
matter. 

regulation 7. — E 5 CAMINATION OF SEEDS—^DELIVERY IN BOND. 

Seeds offered for importation into the United States from any foreign 
country, after samples of each lot have been taken for examination, shall 
be admitted only after the samples have been examined and pronounced 
to be neither adulterated nor unfit for seeding purposes within the meaning 
of the seed importation act of August 24, 1912: Provided, however, That 
collectors of customs may deliver to consignees shipments which have been 
sampled on the execution of a bond in a sum equal to the invoice value of 
the seeds, together with the duty thereon, if any, conditioned upon the de- 
liverv of the shipments, or any part thereof, to the collector when demanded 
by him for any reason. 

REGULATION 8. — REX,EASE OR RECLEANING OF SHIPMENT. 

If the Secretary of Agriculture shall inform the collector that the 
seeds are not in violation of the said act, the collector shall no longer de¬ 
tain the shipment under that act, and the bond, if any, given pursuant 
to regulation 7 shall be canceled ; but if the seeds are found to be in viola¬ 
tion of the said act, the collector may permit the importer to rcelean the 
seeds under bond at the expense of the importer, in accordance with regu¬ 
lations 9, 10, and II. 

regulation 9. samples of recleaned seeds. 

The collector of customs shall draw and forward to the Secretary of 
Agriculture or his representative a sample of the recleaned seeds, together 
with a sample of the screening or other refuse removed from the seeds in 
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tlie course of cleaning, accompanied by a statement of the amount of both 
the recleaned seeds and of the screenings, and the same procedure shall be 
followed with res]ject to such sample of the recleaned seeds as upon the ori¬ 
ginal sample. 


REGUlvAOnON 10. —EXPORTATION OR SHIPMENT. 

If the Secretar3/ of Agriculture shall inform the collector that the 
sample of the recleaned seeds is not satisfactory, or if the importer shall 
decline to reclean any shipment of seeds which the Secretary of Agriculture 
has found to be in violation of the said act, the collector shall refuse delivery 
of the shipment and require it to be exported under customs supervision. 

regulation II. — DISPOSITION OF REFUSE FROM RECLEANING. 

If the Secretary of Agriculture shall inform the collector that any 
seeds which have been recleaiied pursuant to regulation 8 are not adulter¬ 
ated and are fit for seeding purposes, such seeds may be released to the 
owner or consignee upon conclition that (i) the screenings or other refuse 
removed in the course of recleaning shall have been ground or otherwise 
treated under customs supervision so as to render any seeds contained there¬ 
in incapable of germination, or (2) such screenings or other refuse shall 
have been exported under customs supervision, or (3) such screenings or 
other lefnse shall have been sacked, sealed, and tagged to the satisfaction 
of the collector, and are retained subject to the conditions of the bond 
given pursuant to regulation 7 to secure delivery of the shipment. Screen¬ 
ings and other refuse retained in accordance with this regulation may be 
recleaned at any time within 12 months from the date of the entry of the 
shipment. Unless recleaned within said period of 12 months, or ground 
or otherwise treated under customs custody so as to render any seeds con¬ 
tained therein incapable of germination, such screenings or other refuse 
shall be exported under customs supervision. 

REGULATION 12 . -- IMPORTED SEED IN VIOLATION OF THE SEED-IMPORTATION 
ACT NOT TO BE MIXED WITH OTHER SEED. 

Mixing any seed with a lot or shipment of imported seed which has been 
found to be in violation of the seed-importation act of August 24, 1912, is 
prohibited. 

regulation 13, — NOTICE OF REMOVAL FROM PORT OF ENTRY. 

The collector of customs will notify the Secretary of Agriculture when¬ 
ever seed which has been sampled under the seed-importation act is moved 
from one port to another port before being finally released, 

REGULATION I j.. —DISPOSITION OF DETAINED SHIPMENTS TO BE REPORTED. 

I'he collector of customs shall inform the Secretary of Agriculture of 
the disposition made of every shipment detained under these, regulations* 
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regulation 15. — PAIUTKE to I<:XP0KT to B]-: KEPORTEI). 

Slionld tlip iniporter fail to t-xpoit within three iut)iit]is from the date 
of refUvSal of delivery any vsceds the delivtMy of \vhi('li has he(ai refus(‘(l tin¬ 
der these regulations, the collector shall report the facts to the Secretary 
of the Treasury and to the United Slates attorney. 

REGULATION 16. --WIIJ.FUL VIOLATION TO Sr) REPORTKU. 

The collector of customs shall Te})ort to the Secretary of the Treasury 
and to the United States attorney any willful violation of tlie act which 
shall come to his knowledge. 


regulation 17 . --APPEAL TO 'ITIE vSHCRTCTAKY 01' AGRICULTURE. 

All ap])licatioiis for relief from ckdsioti avS to the quality of seeds aris¬ 
ing under these regulations should be ad<lresscd to the Secretary of Agri¬ 
culture. 

REGULATION 18. --EORWARUING OP SAMPLES OP ALL PORAGP>PLANT SINEUS. 

Irrespective of the foregoing regulations, collectors of customs will 
forward to the Seed laboratory, United States Department of Agriculture, 
Washington, D. C., 3-ounce samples of each lot of all grass, clover, and other 
forage* plant seeds imported into the United States. 

REGULATION I9. — TAKING EPPECT OP REGULATIONS. 

These regulations shall supersede all previous regulations under llie 
seed-importation act of Augusr 24,1912, and shall take effect May 15,1915. 

906 - Inquiry into the Cultivation of Cereals in Tunis. - bokuf, (in Uk* \m\hmi 

rc\i*iou a living kirvc'Ht 1911) hu <1 Ropinex (ia the southern regiem) in HulUim ilr hi J)h 

mtion OCnhah•dcl'AiirUuUurc^Yttxtl^.),'^Q.^^y)X^. ij'j'iS'} -'unl pp. LSVG'n. Tunis, 

H)I 5 ' 

These observations relate to the uiiiuciice of the (‘onclitions of ilu* .soil 
and cultural operations 011 the yield, and account for the rusislaiu'(‘ of 
cereals to exceptional drought, thus providing information of practic;il use. 

L •*- As a result of the study of the soil and the systems of cnltivation 
in the different regions,the writer makes the following conchisioiis; 
minimumrainfalhiccessarytolhecropvniies according tofhe iiatiue of the 
soil and especially to the previous cultivation to which the soil has hevn 
>submitted. Whilst a minimum of 380 mm of rain is nccessaiy foi a pass¬ 
able yield in Northern Tunis, much more satisfactory yields hav(‘ been 
obtained with much less rain, when the preparation of the soil was well 
done and especially when deep tillage was I'arried out for i, and even 3 
years. With a rainfall of only 283.5 ‘d Hasseii-hey a yield of 28 hti. 
was obtained, whilst at Beii-Alecli witli a rainfall of 30J.3 inm. a yield of 



1187 


CEREAI, AND PTJESE CROPS 


19 bu. per acre was obtained. Thus under good conditions of cultivation 
the minimum rainfall required for a crop of wheat is from 200 to 250 mm. (i). 

The influence of the natiire of the soil, though important, does not pre¬ 
ponderate. It may be corrected by preparatory cultivation which should 
be done earlier and more thoroughly as the land is heavier. A final tillage 
immediately before sowing favours the rapid growth of the seedlings and 
enables them to overcome the growth of weeds. In a dry year there is no 
danger from late sowing if the land has been well prepared, for the regular 
and rapid growth of the cereal enables the crop to resist weeds better than 
an early crop growing irregularly and incompletety owing to hasty sowing. 

The greatest enem^^ of cereals is foreign vegetation, whether from the 
previous crop or appearing adventitiously with the cereal. This harmful 
ehect is undoubtedly due to the consumption of the soil water which is 
obtained at lower depths by grasses, as vrell as the absorption of mineral 
matter. It is probable that the nutritive solutions of the mineral elements 
are onty produced slowly in dry regions. A dry soil is, so to speak, a dead 
soil, requiring the presence of moisture, bacterial action and disintegration 
processes. There is therefore the double necessity of maintaining the soil 
fresh for as long a period as possible by manuring and the suppression of 
all giowth which would remove the available fertilit}^ 

Cultivated fallow fulfils both conditions and appears to act more b^^ 
conserving the soil fertility for a longer time than by increasing the re¬ 
serves of soil moisture. 

Heavy seeding is recommended to check the growth of weeds in ce¬ 
reals. Thin seeding gives more space to the weeds, favours heavy tillering 
and late growth more subject to scorching. There should be no hesitation 
in weeding cereals which have not come up well. A second horse-hoeing 
is only recommended in regions where the spring is not generally rainy. 

Manures should always be applied to cereals with caution and in re¬ 
peated small dressings owing to the danger of an excessive vegetative 
growth which is mote subject to scorching. 

II. The inquiry in South Tunis was directed to the study of the fac¬ 
tors favourable to the development of cereals in dry seasons and to deter¬ 
mine to some extent their functions. This was done by circularising about 
tw^enty agriculturists with series of questioiivS. 

The cereals may^ be classed according to their resistance to drought 
in the following increasing order: oats, barley, wheat. Light sandy soils not 
liable to movement and sufficiently^ deep and well cultivated according 
to dry farming principles are capable of giving crops of cereals even in 
unfavourable seasons. 

907 - Growing Hard Spring Wheat in the United States* — baix, CAKtEiw r., atid 

Clark, J. Allen., in Untied Stages Department of Ap,fimltwe, Farmers* Bulletin 678. 

16 pp., 3 figs. Washington, D. C., June 10, 1915. 

Spring wheat is chiefly grown in the northern part of the Great Plains. 
It covers the Dakotas and Minnesota and is extensively raised in Washing¬ 
ton, while the edges of its area overlap the surrounding States. 


(i) vSec B. Aug. 1912, No. 11O2. 
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The three ]>rairje provinces of Canada ate covered b}* a very similar 
spring wheat lielcl. 

Ill tcjoy, about 17 million acres of land, of which ifnnillions in Ibe Da¬ 
kotas and Minnesota, were under hard spring wheat, 11iis was more than 
one-third of the total wheat acreage of tlie United States in that v\'ar Of 
the nearly 17 million acres of hard spiing wlieal. about six-scveutbs are 
common wheat and one-sevent h durum wheat, 

908 - Continuous Growing of Wheat and Barley and the Liming of Acid Soils, 

CKER, J. A. : (Field Expcrimetils at the Wobuiii iCxperinifulal SUilioji. — Journifi of I ho 
Royal A^i'kuliural Soriefy of Eni^lund, Vol. 75, pp. 2 ii/- 2 o^ aud IvOtidon, itjj \ . 

, , This report deals with the results of the season of the continuous 
growing of wheat and barley at Woburn. The experinicait consists of 22 
plots manured in various ways. Owing to the dry season the cro}>s mat uted 
earlier tluin usual and in the case of wdieat were much vsmaller. 

; I. — Wheat expemnenis. —The mineral mamires (super])iios])ha1e 
and sulphate of potash) as usual gave no increase. Sulphate of ammonia 
alone gave no crop and with minerals (without lime) the yield was slightly 
above the control; but minerals with the heavier dressing of sulphate of 
ammonia gave no increase. Sulphate of ammonia with lime a|)])licd in 
1897 gave an average crop, showing the persistent effect of the lime, but in 
the case where a second dressing of lime had been applied in 1905 the ^deld 
was much lower. 

The bcvst yields were obtained with rape dust and sulphate of ammonia 
together with minerals and lime. The worst were those grown with nitrate 
of soda. 

II. — Barley experiments, >—Mineral manures gave a slight inciease 
over the control plots. Sulphate of ammonia alone or wnlh minerals with¬ 
out lime gave no crop in any case. The application of i ton id'liiiiL' [ter 
acre in 4 different applications (1905,1909, 1910 and 1912) of 5cn1, rnvh in 
addition to the sulphate of ammonia gave a yield less than onc-lialf tlic <'oii- 
trol. The addition of 2 tons of lime in 1897, and again in 1905 gav(' a slight 
increase, but a further addition of 2 tons in 1912 rcstdled in a <'()nsidrrable 
increase, almOvSt equal to that obtained with farniyuul manure wliiidi v\a.s the 
highest of all the plots. Nitrate of soda was generally nnsalisfactory uiui 
gave crops of poor quality. 

III. — Experiments on the acidity of soils, ■ It has been shown 

in field and pot culture experiments that the acidity due to the |>rolm]ge<1 
use of sulphate of ammonia on soils poor in lime can culircly correct <‘d 
by applications of lime. Certain anomalies howevcu' liave apj)f‘arc‘d; for 
example in the continuous wheat experiments above mentioned the 
cation of 4 tons of lime per acre has not luoduced such a good crop a.s in the 
case of a single application of 2 tons of lime per acre in 1897, dete¬ 

rioration did not occur in the barley plots, l^ot culture experiments w^ore 
therefore carried out to determine whether this effect w^as due to the causli • 
city of the lime and whether calcium carbonate could bo used in cori*c1iiig 
the acidity of the soil. Soil was taken from the following plots under 
continuous barley: i. Uninanurcd ; 2. Sulphate of ammonia alone ; 3. Sub 
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phate of ammonia with 4 tons of lime per acre ; 4. Mineral manures and sul¬ 
phate of ammonia; 5. As in 4 with 4 tons of lime per acre; 6. Mineral manures 
and sulphate of ammonia (double-dressing) and 4 tons of lime per acre. 

Each of these soils was subjected to three methods of treatment: 
i) carbonate of lime required to make the soil just neutral; 2) carbonate 
of lime 50 per cent in excess of neutrality; 3) untreated. 

The general results of these cultures are summarised as follbws : In 
plots 2 and 4 the growth was increased in proportion to the amount of lime 
added and the untreated crop died, thus showing that where soil acidity has 
developed to the extent that a crop cannot be produced, carbonate of lime 
may be advantageously applied to an extent in excess of that required for 
neutrality. 

In plots I and 3 no marked diferences were observed with the various 
treatments, so that although the soil was acid no advantage was obtained 
by adding carbonate of lime. In plots 5 and 6 no acidity was shown and 
further liming was only wasteful. In no case was there any harmful effect 
from the use of carbonate of lime, thus showing that the harmful ef ect of 
the second dressing of lime in the continuous wheat series was due to the 
causticity of the lime applied. 

909 “ Sulphuring of Cleaned Barley and Treating it with Talc in Germany. -- 

PLtiCKER, W., and X^LEBBE, K., in Zeitschnft fur das gesamte Getreidcwesenf Year 7,} 
No. 3, pp. 57-58. Berlin, March 1915. 

Of recent years a special process for the preparation of cleaned barley 
for the market has been in use in Germany. The cleaned barley is first 
treated with sulphur, generally sulphurous acid, in order to disinfect it, 
and then polished with talc to fill up the pores of the grain. By this pro¬ 
cess a sterile product is obtained suitable for storage over long periods. 
The Imperial Office of Hygiene at Berlin has several times condemned this 
product and demanded its prohibition. The manufacturers' federation there¬ 
upon submitted to the Imperial Chancellor a report explaining the objects 
of this process, The Office of Hygiene repeated its investigations and came 
to the conclusion that the use of a small quantity of sulphurous acid 
(20 mgms. per lOp grms. of cleaned barley) is not harmful, but that the use 
of talc is unnecessary and should therefore be condemned. 

The writers have re-investigated this question and examined a large 
number of barley grains treated by this method. They find that the ste¬ 
rilisation of the grains b3 means of sulphurous acid is quite unnecessary 
since all the bacteria on the surface of the grain are destroyed by machine 
cleaning. The suphtirous acid treatment only effects a partial sterilisa¬ 
tion of the grain. They are therefore led to believe that the chief object 
of the sulphuration process is not sterilisation, but bleaching. It is prac^ 
tised particularly with Russian barley, which, being pigmented, is of less 
value in Germany than the home-grown grain. Thus, b^ bleaching it 
the value of this cheaper barley is increased. 

With regard to the talc treatment it was shown that the keeping quali¬ 
ties of the grain were not improved thereby. This process also is for, bleach- 
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ing purposes rather than preservative. Tlic use of talc shf)u 1 <l therefore 
]>e forbidden unless in jM'oporlioiis less than 0.3 ]ht cent, and its inesencc 
should always he declared. 

910 Origin of Cultivated Oats. - I'kaijot, in Lr Vw^rc^t 1 uole i1 I Yt'ar No. :;9, 

pp. 59 ot». Villf'tianchc, July iS, 1915. 

The writer has previously reconUal a variety of oats known as *‘Alge- 
riemie very resistant to rust and drought. Recent expcrinuaits at the 
Caj^e and in Atistralia have shown its suilublil}' to these countries and its 
cultivation has been ct)nsidcrabl\ extended. 

Investigati(")iis of Algerian Oraniiueae have shown a series of forms of 
Avmia sh^yilis occurring in Hortheni Africa and vS(/uthern Kuropc, and from 
a comparative and morphological stndy of these the writer concludes tliat 
the Algerian oats is a form of Arena sterilis niodilied by cultivation, whilst 
the cultivated oat of Kim)])G is derived from Avena jahm, Cotinuing these 
studies he finds that A, slrir^osa is a cultivated form of A, barbata, whilst A, 
wiestii has given rise to A. abyssinica. Thus, in vshort, tlie old /I. saliva 
includes cultivated oats derived from at least four wiki species. 

These facts arc of great practical value. In southern countries where 
A. sierilis occurs wild the Algerian oat will succeed, and the cultivated 
varieties derived from A. fafm are only suitable for more northern and 
higher rbgions where the wild forms of this species are found. 

yhe Algerian type is characterised by the absence of articulation in 
the second grain, which remains adherent fot a long time. Each of the 
grains is provide<i with a more or less twisted awn. 

The varieties of this species have not yet been the subject of miinite 
investigations, but the following types may already be distinguisbed: 
a) prolific races with more than 50 spikelets, 
h) races with a single reduced awn, 
c) races with three grains to the spikelet. 

Selection according to the density of the grains is a rai>i(l nuauus of 
improving the crop. Eybridtsalion also gives interesting results. Hy¬ 
brids with Eigovo oats introduced into Algeria from Australia have shown 
constancy and immunity. The progeny of these hybrids will jJiobabl} 
replace the Algerian varieties, the glumes of which are t<H) bard io make 
them popular. These new types are winter oats wliich tiller well and grow 
vigorous^ during the winter, like all the varieties of A, sterilis. 

911’- Oats in the Great Plains Area: Relation of Cultural Methods to Production. — 

Chilcott, E. C.; Colb, I. S.; and Bokk, W. W. — V, S. Dcfsaytmtiit of d '^ticultnreJJuUeitpi 

No. ax8, 42 pp. ‘W''asMiigioii, May 28, 1915, 

This bulletin contains a study of the yields of oats from different me¬ 
thods of cultivation and seed-bed preparation at fourteen field stations on 
the Great PlaiiivS. 

The area covered by’^ these investigations i.s about 400 000 square 
miles; it includes the western ymrts of North and Bouth Dakota. Nihraska, 
Kansas, Oklahoma and Texas and the eastern parts of Montana, Wyoming, 
Colorado and New Mexico. In all this area the detennining factor in crop 
production is the limited rainfall, which is also uncertiunly <listributcd. 



l^ABi^E I .—Cosi per acre of producing oats in the shock in the Great Plains area. 
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Average cost of green mamiring . . . , I4*3^ i 47*^ 
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The same variety of oats is used on all the plots at a particular station 
during any one year, that is. the best available for general use. But the 
same variety was not used at all the stations. 

A table is ])resented for cad) station. Ihoin the records of eight re¬ 
presentative stations the data given in Table I have I)een eonpnled, while the 
following condnsions arc drawn from a com])ans(m of the results obtained 
in all the stations. 


CONCl^USIONS. 


The relatively jumr adaptation of oats to the southern section of the 
Great Plaims cannot be overcome by cultivation, 

Seasonal couditious cause lundi wider variatioiiv^ in yields than can be 
caused by differences in cultivation. 

Wlicn the results of a series of years are averaged, the great differences 
which are obtained only in exceptional years tend to be reduced con¬ 
siderably. 

At stations north of Hays (Kansas), spring ploughing has been generally 
more productive than autumn ploughing. At Hays and the stations 
southof it, autumn ploughing has been in about an equal degree better 
than spring ploughing. 

At Garden City (Kansas) and all stations north of North Platte, disking 
corn ground has been productive of higher average yields of oats than either 
autumn or spring ploughing. 

The yields by subsoiling have not departed much from those by ordinary 
ploughing. Subsoiling has not proved profitable. 

At all stations where it has been tried, listing for oats has been eiiher 
more jnofitable or has resulted in less loss than autumn ])loiigliing. 

Green manuring has been productive of higher yields than cither 
autumn or spring ploughing or disking maize ground at Jiine of the 
thirteen stations froan which results are reported. Tlic^ c'osl of pro¬ 
duction by this method was so high that it showed a ]irolit at, only two 
statioais. 

Oats following stammer tillage produced the liighesi average yields at 
all stations except Hettinger, where the ydeld was exceedc‘d otily by that 
on disked xnake ground. While the expense^ of the method has previ‘nli*d 
its being the most profitable, the degree of insurance it alTotals against 
failure of the crop might justify its practice in at least mnm sc’Ctiuns. 

Disking maize ground yielded the highest profitv^^ of any tnelhod tested 
at all stations except at two. 

The above averages have been obtained from the results of 1.4 stations 
during a number of years varying from 2 to H (average 5 y^ears) Only the 
figures in the ist, and, 5th and 7th lines are comparable as the others ate 
averages of incomidete series. 
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Tabi,K II. —Aoerage yields oj oats by diffemU methods 
in the Great Plains area. 

A\CKif;c yield. 

, Bushels pci' acie 


Autuiiiii ploughed . . . . . ... 24 4 

Spi'ing ploughed . 25 

Ivisled. . ... . . 241 

vSubsoiled . . . ... 24 7 

Disked . . . . 2S.3 

Green manured .... . . . 2S 7 

Summer tilled . . 34 3 


912 -* The Principal Varieties of Maize inTonking.-- gilbert, h., in Bulletm Ecommique 
de rindochinc, Year 17, No. no, pp. 625-628. Hanoi, Sepi.-lJec., 191-t. 

An agronomic station has been established in Tonking b^r the Gover¬ 
nor-general of Indo-China, specially for experimental researches on the cul¬ 
tivation of maize. The writer, sub-inspector in the Agricultural and Com¬ 
mercial Service, was appointed to obtain intormation on the production 
of this cereal in the chief producing districts and to make a collection of 
typical ears for .study. In the district of Bac-Ninh four chief varieties 
are found: i) a yellow large-grained variety; 2) a yellow smaller-grained 
variety; 3) a white variety and 4) a glutinous maize. The two yellow¬ 
grained varieties are extensively cultivated in this district. The ty^pical 
ears of the y^ellow large-grained maize average 5.9 inches in length and 
are almost cylindrical in shape with 14 rows of 30 to 35 thick-skinned 
grains. The yield varies between 890 and 1350 lbs. of dried grain per 
acre. The typical ears of the yellow small-grained maize are 5.1 in. in 
length with 14 rows of 25 grains. The yield of this variety averages 
1100 lbs. of dried grain per acre. The same varieties are also found in the 
Vinli-yen district, besides another with small y’^ellow grains and seven 
leaves, giving a small yield which is entirely consumed locally. 

In tlie districts of Son Tay and Thanh-Thuy the varieties grown are 
the same as in other ])arts of the Delta, but the yellow large-grained type 
reaches a height of ii feet and gives a yield of 1800 lbs. per acre. 

In the Van Linh district there is a very pure race of white maize which 
appears peculiar to this district. It grows to the height of 5 feet and has 
9 leaves; the ears are 4.7 inches long with 10 rows of 25 slightly flattened 
grains. The yield does not appear to exceed more than 1100 lbs. per acre. 

913 " Comparative Values of Immature and Ripe Tubers for Seed* Experiments in srARcii mn 
the Cultivation of Potatoes at Longatha, Victoria, Australia. —Ramsay, j . c. (Potato 

Rxpert) in The Journal of the Deparimmt of Aqncultuye of Victorta, Ausirahei, Vol. NIII, 

Part 6, pp. 340-348, 5 figs. Melbourne, June 1915. 

The results given in the following table show that in using immature 
tubers for seed, not only was the harvest more abundant, but the proportion 
of marketable sized potatoes was greater. The manuring used for this 
.series of experiments was the one that gave the best results when compared 
with other incomplete manuring. 
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1 
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Ininiaturo, iiiimurcn . . 

7 ' 

15. 

0, 

0 . 

17. 

56. ^ 

8. 

12. 

56. 

not lUi mured . . 

i 3 


0. i 

I I. 

5 ' 

0. 

1 5. 

0. 

0. 

Ripe, luanurefl. 

4 - 

5 - 

0. 1 

1 n 

7 - 

56. 

1 5. 

12. 


’) not niunuied . . 

2. 

2. 

56.' 

I. 

5. 

0. 

3 - 

7 - 
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The rate of application of the complete manuring was as follows: Su¬ 
perphosphate, 2 cwt.; sulphate of potash, i cwt; sulphate of ammonia 
I cwt.; basic slag, i cwt. per acre. 

Q14 - Hard Clover Seed and its Treatment in Hulling. — Harrington, georgk (Scicti- 
tiiic Assistant, Seed I<aboratory), iu U. S. Department of As^ricultim^ Farmers’ Biilkhn, 
No. 676, 8 pp. Washington, June 3-1, 1915. 

By hard seeds is meant seeds whose seed-coats are impervious to water. 
They germinate only after they have lain in the ground a long time. Though 
in some exceptional cases this may be an advantage, as a rule seeds which 
germinate rapidly are of greater value. 

The percentage of hard seeds in commercial lots of red clover, alsike 
clover and white clover is comparatively small. In commercial lots of 
sweet clover the pro])ortion varies from less than 10 j>er cent in some lots 
to more than 90 ]ier cent in others. The writer, however, has found a very 
large percentage of hard seeds in hand-harvested and hancMiulled lots of 
each of tliese four kind.s of clover. He investigated the reason for this differ¬ 
ence and also the relation of other factors to the character and sixe of the 
o1over‘‘Se(‘d crops, and obtained the following results. 

In nature, nine-tenths or more of tlic well matured seeds (d’ the four 
clovers above-mentioned are htird. The hardness of well-matured clover 
seed is not influenced materially by conditions of soil, by seasonaT>atvAr' 
tions.by climatic conditions* or by the time at which the seed is harvested, 
nor is it related to the colour or siza of the seed. 

The rt)i,ting of the clover in field or stack or sweating it in the mow be¬ 
fore bulling, with a view to obtaining a lower proportion of hard seed i.s not 
necessary; on the contrary, to secure the greatest yield and highest quality 
of seed the clover should be cured and stored with as little wetting as pos¬ 
sible. 

The rubbing which clover seed receives in the hulling machine greatly 
reduces the proportions of hard seeds, but frequently breaks some of the 
seeds. 

The work of the clover seed bullet is therefore effective. The aim 
should be to have it so constructed and so operated as to reduce the proper- 
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tioii of hard seeds to the greatest possible extent and at the same time to 
break the smallest possible number of seeds. 

The influence of the construction of the hulling machine upon the con¬ 
dition of the seed was shown by samples of hulled clover seed treated 
])y six different machines, one of which yielded an average of I'o hard seeds | 

per 100, both for red clover and alsike clover, while another machine gave i 

averages of 36 and 37 per cent respectively. The other machines were in¬ 
termediate in their proportion of hard seeds. 

915 - Olive Growing in California. — Brosius, Fred C, in The Country GentldimUL Vol vield* 

lyXXX, No. 20, pp. 8/8-879, 3 figs. Philadelphia, May 15,1915 i\g oils, dyei 

The olive was first introduced into California in 1769 (at San Diego) 
from San Bias, Mexico. The trees throve for over one h undred years in the 
southern part of the State, before the^^ were introduced further north, and it : 

was not until about 30 years ago that the first regular commercial groves 
were planted in the central and northern parts of the State. Owing to 
inexperience many serious mistakes were made, resulting in financial loss, 
but now olive growing has passed the experimental stage and is recognized 
as one of the safest and most profitable of all the manj branches of hor¬ 
ticulture in California. 

Ill Southern California the districts suitable for olive growing are fast 
being filled with citrus, date and walnut plantations, and as the olive is 
not adapted to the humid coast districts, future plantings must be done in 
the warm interior valleys of Central and Northern California. 

Surrounding these two great valleys on the east and west sides, following 
tlie fertile foothills at an altitude of from 100 to 1400 ft. above sea-level, 
there exists a well-defined thermal belt, and it is within this district that the 
olive tree has found its ideal climatic and soil conditions. 

There are but two other States of the Union that can produce the olive 
commercially, namely "Florida and Arizona; owing to the .susceptibility of 
the olive tree to the low temperatures of the North and its non-bearing in 
the humid atmosphere of the Gulf States, its future expansion is limited to a 
very small area; in fact at present there are but 360 acres producing olives 
commercially outside of California. 

An idea of the amount and value of olive products annually consumed, 
together with the estimated production within the United States, may be 
gained from the following table : 
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The acreage in California in 


was as follows 






liL'amig 

Non-boanni* 

Total 


Southeni Culiforuia . 


• ■ 5 

3 

g i()o 


Central )) . 


r 703 

1 S'pH 

3 341 


N'orllieni » . 


- • 5 77 ') 

3 731 

« 51' 




13 061 

7 O.V’ 

21 OJ I 


Besides the annual rainfall, the olive requires during the growing 
seas(jn about i8 inches of irrigation water, which is usually sup[)lied 
through pijjes or ditches from near-by mountain streams at a cost of j to 
6 dollars an acre. 

When irrigation is not available, a well and ]>umping phpit ma>' be 
installed at an average cost of $ 375 for 10 acres. 

During the earlier plantings olives were set veiy close together, 
but now they are set thirty feet apart each way or forty-eight trees to the 
acre. During the first years the space between the trees often inter- 
planted with }}each or plum trees tliat arc later removed, or, lor the first 
five or six years, maize, beans, peas, potatoes, berries and sojiietirnes melons 
or other vegetables are profitably grown. Maize and sorghums are often bc‘- 
neficial in forming witid-breaks for the young trees. 

The Mission, a direct descendant from the first olives planted in the 
vSiate, is the most ])opnlar variety ])huited. The vSevillano or Qu(*c‘n and 
the IVhuizamllo are being nujre extensively ]> 1 anterl us their treatnuait lor 
market is better understood. 

The Ncvadillo is one of the best oil varhdies. Init it is very little planletl 
now as the smaller sizes of all varieties are used for pressing oil or for making 
olive* ])astc, a new but much esteemed condiment. 

Brom actual statistics t'overing a period of years, the writer finds that 
the total expenditure on ten acres of olives for the first leti years including 
planting, cultivating, irrigating, priming, harvesting, hauling, implements, 
ta.xes and interest, allowing $ 200 an acre for the purchase of land, amounts 
to about $ 5 700. The returms from the olives from the fifth to the temth 
year net about $ 6 000, so that the olive grove if ])roperly cared for pays 
for itself in ten years. 

As an illustration of what is obtained from good bearing trees the writer 
gives the following example, 'fhe trees are all fifteen years old and of 
the following varieties: Mission 22, Manzanillo 249, Nevadillo 29, total 300* 











CROPS YIEU)ING OIES, DYES AND TANNINS II97 

Expehditure 

One team, cnltivatioii, hauling, 50 days at S i • • ■ . . S 50 

One man labour during year, cultivating, pruning, hauling, irrigating . u 120 

Irrigation water $ 3 a year per acre. n 

12^ lbs fertilizer a tree at 2 cents a lb. ... n 7:^ 

Total S 254 

Recei pis. 

^3 y4 pickle ohves (picked b3J- factorj^) at § 100 per ton . . . ^^350 

2 tons of oil olives (picked by factory’) at $ 30 per ton . . . . jj 60 

Total receipts . . S ^ tie 

Total cost ot pioductioii ... u 2S4 

Balance . , . S t 


In another case tweiit^^-two acres of Mission olives, eight years old, 
planted on a steep, rocky hillside where very little cultivation or pruning 
is practised, produced 13 tons pickle olives at $ 150 a ton, whilst the total 
cost oi production amounted to $ 374. 

916 - Tea Seed Oil. — Deuss, J. J. B., in Medcdcclitij,ai van het PtocfMion 7 >oo} thiic. 
No. XXXIil. Buitenzorg, 1911. 

The seeds of Camelha and Jliea contain a considerable quantity of oil, 
and the oil from C. oleifera Abel has long been used in China. The pre¬ 
sent paper deals especially with the oil of seeds of Thea assamica J. W. 
Master and T. sinensis 1,. Attempts have been made to place the seeds 
on the London market, but without result. Experiments carried out on 
a small scale have shown that tea seeds can be successfully exported to 
London when carefully packed. 

In iqoi an English planter drew the attention of the indiau Tea Asso¬ 
ciation to the question of the oil in the seed. The oil used in China is ob¬ 
tained from C. sasanqua Thumb. (=f C. oleijera Abel) and C. drnbijem Lour. 
Hbftek, in his work Technologic der Fettc und Ole, mentions several oil 
yielding species. iVnalysis of the seeds shows 50 per cent of water in the 
fresh material and 37 per cent of oil in the dry matter. According to 
Hooper {The Pharma centical Jour ml and Transactions, 678, 1894; 605, 
^^95)^ tea seeds have the following composition in peiTentage of 
matter: 


Oil. 

22 9 

Other carbohydrates . . 

19.9 

Albumen , . . . 

. . 8.3 

Fibre. 

3 -f^ 

Saponins. . . . . 

. . 9.1 

Mineral matter . . . . 

3.3 

Starch . . . . . 

. . 32.5 




The present writer found 43 per cent of oil, obtained by extraction from 
the seeds dried at 100-105^ C. The quantity of oil obtained is not increased 
bypres.sure and there is risk of obtaining sa.ponins in the oil. When abso- 
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lutely dear the oil contains no saponin. If the seeds become dark ]>r()v\ n 
on drying tliere is danger of the oil being darkened and diflicnlt to ] nirify. 
Otherwise it is of a golden yellow colour. In Java the mitives prepare oil 
from tea seed by pressure^but this jmictice is no longer frequent, ft is some 
times difficult to remove from the oil the last traces of liquid used in the 
extraction process, though in the industry this operation is not generaJly 
difficult. 

The oils obtained from different specie>s of tea are very similar: the}' 
are not drying oils and they possess an agreeable taste. They are used ])y 
the Chinese for culinary, medicinal and toilet purposes. They may also bc' 
used in the manufacture of soap and for lubricating purposes as \hity acidif\^ 
with difficulty. In its analytical characteristics tea seed oil resembles 
olive oil and peauint oil. 

The oil cake obtained after extraction of the oil has 110 great value. 
It contains only 1.92 per cent of nitrogen and is therefore of value as a nui* 
nitre only when it can be obtained without expensive traus))ort. 

Tea seeds are sold in Cochin China for oil extraction and the ])rice of 
the oil is very low, about 2 s 6 d per gallon (1). 

917 - Tapping and the Storage'of Plant-Food in Hevea brasiliensis. - Campbell, 

1,. B. (Rubber Research Chemist), in Department of A?>fkultuni Ceylon^ Bulletin No. t6, 

pp. 1-26 H- diags. 1-6. Colombo, March 1915. 

In these experiments the efiect of different systems of tapping on the 
vitality of the tree was estimated in terms of the depletion of .starch reserves 
in the cortex and wood. Sections of the tapping areas were taken at dif¬ 
ferent depths in the bark and wood and the amount of starch was determined 
by counting the number of starch granules visible in the microscopic tleld 
of a Yefh inch objective. 

The following systems of tapping were examined; 

1) Full herriugbone, j cuts tapped every three days, 

2) Heavy tapping an old tree (ir years) on the full herriugbom^ 
system, changing from one side to the other every six or eight weeks. 

3) Two cuts on one third circumference. 

4) Single cut on each half of the tree, tapped on each side alleniati^Iy 
every three months. 

The results obtained are summarised a.s follows: 

x) In all cases the food supply of the bark had not disappeared below 
the tapped area. 

2) In the first system there was a partial removal of starch below tint 
tapping cut to a depth of inch and in the third and fourth systems to a 
depth of I % inch. 

3) On the side of the tapped areas the removal of starch was less ex¬ 
tensive. 

4) Starch is only withdrawn from the wood inmediately behind the 
cut. 


(El) 


(i) Sec B. January 1912, No. 115. 
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5) In the heavy tapping system over a number of 5rears the starch 
content in the bark above the tapped area as lower than that of any other 
tree examined, though it was not seriously depleted. 

From these results it is concluded that the effect of careful tapping is 
localised, the starch content of the bark being normal in the majority of 
cases right down to the beginning of the tapped area. In no case was the 
depth of the cuts within i mm. or V25 inch from the cambium and since it is 
probable that food transport from the leaves takes place largely wdthin this 
layer, normal tapping causes little interference with food supplies of the va¬ 
rious parts of the tree. By changing the tapping from one side of the tree 
to another, as in the case of the second system above, the resting period of 
each area is nearly as effective as if the whole tree w'ere rested. By adopting 
this method it is probable that the antagonism betw'een high yields of rubber 
and good bark renews al may be overcome. 

918 - One of the Causes of the Differences in Quality of Hevea Rubber. - gortk, ku., 

in Teysmanma, Ywxi XXVI, Part 1-2, pp. 82-85. Batavia, xois. 

The writer finds that the properties of Hevea rubber vary according 
to the tree from which the latex is obtained. This opinion is based on 
deteruiinations of viscosity of rubber in solution in benzene. He 
established an index of viscosity and found important differences among 
the individual trees yielding the rubber. There also appears to be a 
correlation betw'een the colour of the latex and the quality of the pro¬ 
duct. These observations are of importance in the selection of seed 
bearing trees. 

919 - The Distinguishing Characters of Sugar Cane in Bengal— woodhouse, e. j. sugar crops 
(Economic Botanist, Bihar and Orissa); Bas 0,S.U. (Assistant Professor, Agricultural Col* 

lege, Sabour) and Taylor, C. S. (Agricultural Chemist, Bihar and Orissa), in Memoirs of 
the Department ofin India, Botanical Smes, Vol. VII, No. 2,pp. 107-153, 3 
plates. Calcutta, April 1915. 

In experiments to determine the agricultural, botanical and clieiiiical 
characteristics of varieties of sugar cane it is necessary that pure line cul¬ 
tures should be used. For this purpose a collection of the principal varieties 
of cane in Bengal was made in 1908. These were planted in 1909 and at 
the end of the season mass selections of the best canes of each variety were 
made and planted to form plots of pure line cultures. 

Observations have since been made with regard to the following cha¬ 
racters ; 

FiBiD characters: 

I, Habit of growth: erect, ascending or decumbent. 

Persistence of dry leaves and sheaths, 

3. Tillering power, 

4. General appearance of the cane : straight or curved, thick or thin. 

5. Length: from ground level to base of green sheath of highest joint.' 

6. Number of internodes : average of ten typical canes. 

7. Length of internodes: average length of xo internodes, 5 

, side of the middle node. ,; ', 
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8. Thickness of cane : 3 measurements: a) diameter of tenth node 
from base ; b) diameter of the middle of the internode above the tenth node ; 
c) diameter of narrowest part of tiiis internode. 

9. Shafye of cane ; relation of the diameter of the node to that ot tin* 
internode, and tlie shape of the internode, whethei straight, lapening or 
liarreh shaped. 

10. Colour and markiw^s of cane. 

11. Development of aerial roots. 

12. Wax on the internodes and its colour effects. 

13. Colour hand immediately above the nodes. 

14. Ends : size and shape, and amount of s])routing. 

IvEAF CHARACTKRvS : 

1. General appearance : straight or bent. 

2. Size. 

3. C^olo'wr. 

4. Li^idar band: two patches of colour at the juiK'tion of the leal 
blade and sheath. 

ElOnOGTCAI, AND CHEMICAL CHAl^ACTEKS*. 

1. Weight of TOO canes. 

2. Flowering. 

3. Diseases: immunity or otherwise. 

4. Saccharose content: some varieties showed no variation in this 
respect at different periods of growth. Dwarf canes generally show large 
incieases with increasing maturity. 

5. Percentage of fibrous matter in cane. 

6. Extraction factor. This varies with the fibrous matter unless more 
suitable machinery is emidoyed. 

From a chemical point of view 4 different gron]»s can be obtaine<l 
which coincide with 4 botanical grou]>s as follows : 

’ i) bate rij)enint>', iiiedimn fibre, low extraction factor cojicspinid- 
ing with grou]) I. ~ Short bushy cancs c()ni]fietely covered by dry petsistent 
leavesand sheaths, comparatively high tillers, straight caucus, 30 itiiernodesof 
average length 3 indies, colotir honey yellow It) sea green, wax 1 hick all tu'ci 
the cane, rooting baud ineonspkntous. aerial rot>ls ty^ncally abstmt. tlor* 
maul buds stout and eonieah colour ])ancl absent, leuvcjs uantuv with IhuhI 
at the tip. Not given to flowering nor liable to attacks of red rt)t. 

2) Early ri])ening, medium fibre, high extraction factor, correspomi 
ing with grou]> XL — Short bushy canes similar to the above in appearance, 
length, thicknCvSS and colour of the canes, but with longer intermxles (3-5 
inches), wax scanty except at the wax band (t), aerial roots on lower nodes, 
distinct narrow colour band, leaves typically straight, shorter aiul arranged 
in a fanlike manner, liable to flower. 

3) Early ripening, high fibre, high extraction factor, corresponding 
with group V. — Tall canes in spreading clumps, aerial roots well developed 


> Siiualcfl just hcloH IIk' nof! 
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high up oil the stem, colour band broad and prominent, ligular band 
brownish; flowers frequently and very liable to attacks of smut disease. 

4) Medium early ripening, medium fibre, high extraction factor, 
corresponding to group VI. — Tall spreading clumps, internodes 25 to 35, 
average length 4 to 5 inches, colour yellow green, difference in thickness be 
tween nodes and internodes is inch, rooting band prominent, tubercled 
and aerial roots confined to lowest 6 nodes, distinct colour band less 
marked than preceding. 

The other botanical groups are : III. — Tall spreading or bent over to 
the ground, covered with dry persistent leaves, tillering lower than group I, 
internodes 3 to 4 inches, colour light yellow green, aerial roots low, colour 
band narrow, leaves upright, ligular band faintly reddish yellow. 

IV. — Bushes tall upright or slightly spreading, length of inter¬ 
nodes 3 to 4 inches, well marked difference in thickness between nodes and 
internodes, colour dirty yellow green, aerial roots high, colour band indis¬ 
tinct, leaves bent over, ligular band yellowish. 

It is concluded therefore that the chemical and botanical characters 
of the varieties are closeh" allied. Observations from year to year show little 
difference in the order of extraction of each cane, which is probably a defi¬ 
nite characteristic depending on .some botanical character of the cane. 

920 - The Growth of the Stem, Leaf and Leaf-sheath of Sugar Cane. — kuijpkr, j ., in 

Anhici vonr Jc SnikcnmiK'^lrn' in NcdedaniUc^i'lnd>e, Year XXJTI, Part 13, pp. 528-556, 

6 Soorabaia, Mi‘rch iiji5. 

The writer describes a new^ method for m.easuring the growth of the 
hidden leaves and of the upper portion of the stem of the sugar cane. By 
inserting a needle horizontally in the growing region holes are made through 
all the leaves, sheaths and internodes, which will serve as points from which 
to measure the growth of the various parts with respect to the outer sheath 
which has ceased growth. 

B^^ removing the leaves one by one after a certain time the displace¬ 
ment of the holes in the different parts of the stem can be measurecl with 
respect to the small hole formed by the needle in the outer sheath. The 
writer disetisse.s the ' pros' and ' cons ’ of this method and its possible 
errors. He then describes the structure of the meristem and of the vSur- 
Tounding parts as a method for indicating graphically the mode of growth. 

From these determinations the writer concludes that the elongation 
of the sheath occurs later than the growth of the leaf; that the internode 
at the extremity of which the leaf occurs begins to elongate when the growth 
of the entire leaf lia.s almost finished; that the growth is basipetal and there 
is a zone at the base of the internode which has not yet reached its maxi¬ 
mum growth when the upper portions have already reached theirs. 

These observations were verified by measuring the cells of the sheaths 
and of the internodes at various stages of growth. In the cells furthest 
from the base of the internode the growth first reaches its maximum. The 
growth of the stem was studied by making a long narrow opening in the 
enveloping sheaths and marking the stem with ink. The same results were 
obtained by the various methods. 
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The writer ex].)lains how this mode of growth of the exterior knives may 
be the immary cause of the symiitoms of the disease known in J Jiva as lop 
rot” or ])okkaii-boiig ”, and characterised by the rotting o] the yonug 
leaves or by a defective unfolding of the leaves. 

921 -The ExperimentalErrorinFieldTrialswithSugarcaneand the Effecton this Error 
of Various Methods of Sampling. annett. it. k- A-yhuUurai Kcaennh 

Biillt'fiii No. A 9 > PP- Calcutta. lyx.i. 

It has recently been shown by IvKATiier (r) that the probable eiror in 
sampling sugar cane is very small if, on a ])lot one tenth of an acre in area 
about 200 canes be taken in lots of tlireefrom 70 cnpiidistant points through" 
out the plot. A field of sugarcane being availai)le for tlie pnr]>ose, the 
sampling experiments were repeated at the Dacca ]ix]>erjmenial I'arm, and 
by reduplicating the plots, it became possible to (Herniine at tht‘ same 
time the experimental error due to the position of the plots. 

Five varieties of sugarcane were grown in triplicate on 15 ]>loD each 
of which was one tenth of an acre in area. The methods of sani]>ling em¬ 
ployed were as follows: 

>%) 5u canes were selected from cqnidisiaul points on the plots. 

b) 100 'i » » » » » 

c) 200 » » in groups of three from 70 equidistant points on the plots. 

d) alternate rows were taken lliroiighout each plot. 

t') each plot was divided into two equal parts and each halt vas lEiken hodily. 

On one and the same plot, b and 0 methods of sampling gave resiilt.s 
fully as reliable asdJ andd, but the a method was somewhat less satisfactory, 
With regard to the experitneiital error due to soil factors, it was found that 
on the Dacca farm, owing to the great lack of iniiformity of tin* soil, the 
variation due to ])osition of the ]fiot gave rise to far grealcq* errors titan the 
method of sampling. 

922 The Influence of Phosphatic Manure on the Root System of Sugar-Beets in 

Russia.-^S assanoff, W., in Jourml dlyiimn' A'lrmmmii, \'oL XVg IMvt ,5, pt*. i jn 

1; rcttoj»ni<{, iqi5. 

An exact idea of the conditions of nutrition mul growth of a plant 
cannot be made without a knowledge of its root sy.steni. Mcncc htr the; 
rational study of the cultivation and manuring of <Hfferenl plants such, a 
knowledge of the root system is indispensable in each case. The small 
amount of information available on this question led the writer to curry out 
researches at the Experiment Station of Somny, Russia, to show tlK^ influ¬ 
ence of phosphatic manures (superphosphate) on the growth of the toot 
system in beets and other plants. The method employed was that of 
Rotmistroff, viz. cultures in narrow boxes, and removal of the plants by 
washing. 

The results of the researches on the absorption of soluble phosphortc acid 
by the black chernoziom soil, show that a displacement of the soluble phos- 


(r) See fi, Feb. TOJl, No. 123. 


(W). 
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phoric acid from one layer of chernoziom to another is impossible. The 
general conclusions are as follows : 

1) The soluble phosphoric acid of a manure becomes fixed in the soil 
to which the phosphatic manure is applied and for this reason no appreci¬ 
able disx>lacement of the phosphoric acid from one layer to another was ob¬ 
served. 

2) vSuperphosphate favours the excessive development of the root¬ 
lets of the beets and in consequence the strongest growth of the rootlets is 
observed particularly in the la^^er to which a phosphatic manure has been 
applied. 

3) No similar action of superphosphate, of nitrate of soda or of sul¬ 
phate of potash was observed in the root systems of either spring wheat, 
rye or winter wheat* 

923 - Distribution of Inverfcase in the Tissues of Beets at Different Periods of Growth. — 

Colin, TI., in Compies-Rendus hehdomadaires des Seances dc \l* 4 cademie des Sciences, 
Vol. 160, No. 24, pp. 777 - 7 ^ 9 . Paris, June i/t, 1915. 

The distribution of invertase in the tissues of beet>s at difiereiit periods 
of growth is of interest in connection with the problem of the accumulation 
of sugar in the root and its migration towards the leaves. 

As the result of experiments on the h^^drolysis of sugar by means of 
extracts of the different parts of beets one and two years old, the following 
facts were obtained: 

One year old beets. — i) Leaf-blade.^ The leaf-blade is always rich in 
invertase. When placed in contact with a solution of sugar, in either the 
fresh, dried or macerated condition a rapid conversion takes place. There 
is no relation between the amount of chlorophyll and the amount of inver¬ 
tase in the leaves. Young leaves as yet without chlorophyll and etiolated 
leaves grown in the dark are as rich in the ferment or even more so than green 
leaves. 

2) Petiole. — The hjdrolytic power of the petioles diminishes from 
the upper portion towards the base. It is appreciable near the leaf-blade 
l)Ut is almost nil near the neck of the root. 

3) Root. — The root under normal conditions possesses no hydrolytic 
properties. This is equalty true for the tissues of the neck as for the pulp 
in the centre of the root. It is only in the case of insufficient aeration that 
the root acquires the property of hydrolysing saccharose, and a large pro¬ 
portion of uncrystallisable sugar is then found. 

Two conchisions follow from the.se facts : 

а) If the root elaborates saccharose at the expense of the reduced 
sugar supplied by the leaves, this synthesis is not effected by an invertase 
similar to that occurring in the leaves. 

б ) Saccharose may only accumulate in the leaf-blade under con¬ 
ditions such that the rate of s>mthesis is greater than that of hydrolysis; 
otherwise the amount of saccharose would steadily diminish owing to the 
invertase apart from the translocation towards the root. These conditions 
occur in full snnlight. 

Two year old beets. — i) Root. — During the resting period carefully 
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Stored roots show little increase in the percentage of reducing sugar, and 
sucrase ap])ears to be alxsent. This condition conliuties during su 1 )se<punit 
growth until the ripening of the seeds, and at no period is llieie any 
considerable hydrolysis of sugar resulting fioin an elaboration of invertase. 

Thus the saccharose passes from the root to tlie stem wit hold being 
converted, hydrol^ysis only taking place in tlie leaves. 

2) Sfem. — Invertase is present in all jvarls of the stem, tliough the 
Iwdrolitic power of the tissues increases towards the summit and is greatest 
in the inflorescence. 

924 ~ Researches ouFour Strains of Sugar-Beets in Russia. — w , iw jtmrnai 

Opihtoi A>*ronoinit, Vol. XVX, j, pj). 106-117. Petroiinul, no 5. 

In former papers Koi.kounorf has shown that each variety of wheal 
and maize coiivsists of a series of strains distinguishable according to the size 
of their cells, which is a fixed character for each line. Ik also showed that 
varieties of beets must also consist of strains having cells of differeul sizes 
and that the small-celled strains would be more productive in dry seasons 
and generally richer in sugar. 

In order to verify this, the above writer studied during iqn, 50 speci¬ 
mens of beets of different origin and selected 4 plants for further work, viz, 
two with small cells and two with large cells. The roots of thcvse plants 
were grown the following year, the two former being planted in the open and 
the two latter in an isolation house. The seeds of each plant were sown se* 
parately in the spring of 1913 ; all the strains exce])t one of the sniall-celled 
strains succumbed to the attacks of Cercospom heiicola. The results shovve^d 
that : i) the size of cell is hereditary in beets ; 2) beets with small cells con 
tain a higher percentage of sugar than large-celled beets, confirming Rot- 
kotjnoff's conclusions. 

925 Studies on Sugar-Beets Left in the Ground until May. ~ CKocnrTu.T-n, j., in 
journal d'Aunculfuic P)a(iqi{i^ Vol. -i.s, No. si, pp. i/ 2 -U'P I’inis, July is, loU'i. 

Advantage has been taken of the exceptional circnmslaiices of the war 
to compare beets put in silos at the beginning of the sugar season wdth those 
remaining in llie Gelds. hVom determinations of the averagt* weigjtt, the 
percentage of sugar and the salhu' coeflicient of beets in January tlK‘ 
writer concludes that roots remaining in the ground until t lu* end of January 
do not live at the expense of their reserves and that the pertxmlage of sugar 
docs not diminish UvS much as in the case of beets collected i-arly ami ston*<l 
in silos. 

Similar determinations on beets it])rooted on May 7 under still more 
abnormal conditions gave the following results: 


Average weight ol' ... . 11 w, 

Density of juice. 7" 

Sugar by saccharimeter .. ib.o.* 

Sugar by <iensity. iS. |o 

Coefficient of purity. .. K.?.7c» 

Mineral matter in juice. 0.72 

Saline coelhcieul.. 
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The proportions of leaf and root from the i)hysiological point of viev\ 
are as follows: 




Roots 

reaves 

Total 

keavei 
Ratio ------ 

Roots 



lbs. 

lbs. 

lbs 


Januaiy. 

Beds in tbe gtound .... 

19.140 

0.99 

20.13 

5*17 


» )) silos. 

20.98 

1.02 

22.00 

! 4 -S 5 

May 7. 

Beds newly dug up ... . 

10.802 

3.S28 

1 __: 

14.630 

3500 


The table of the composition of beets and leaves shows that the compo¬ 
sition of the roots varies in the sense that the mineral matter as well as the 
nitrogenous matter occurs in greater proportion in beets in silos than in those 
remaining in the ground. During the three months of spring, nitrogenous 
as well as mineral matters have increased considerably in the leaves, whilst 
the total dry matter shows a slight increase. In the roots, on the contrary, 
during the same period there was a strong decrease in the total dry matter 
as well as in the percentage of sugar. 

926 “ Drug Plants that are or may be Cultivated in the United States, —stocoerofr, 
W W. (Physiologist in Charge of Drug-plant and Poisonous-plant Investigations),iu L'. S. 
Dcpaytmml of Agriculture, farmer's Ihdldin Ko. 663,39 pp., 8 figs. Washington, June5,1915,, 

The following plants are cultivated in numerous places in the Central 
and Eastern States of the North American Union: 


Anise {Pimptnella anisum) 
Belladonna {Airopa hclladomia) 
Burdock {Archum lappa) 
Caniouiilc [Anthenus mhilis) 
Caraway {Carum carvi) 

Citnip (Nepcia cataria) 

Conimn {Coniim macxdatum] 
Coriander {Conandnim saiivum) 
Digitalis {Dtgitahs piirpufea) 
Dill (Anethum gravcoJens) 


Echinacea {Braunena m^ush folia) 
Elecampane {Inula hclenium) 
Fennel {Foemaduin vulgnye) 
Henbane {Hyomamus niger) 
Horehound {Marmbium v id gave) 
Penny Royal {Hedcoma putegioides) 
Sage {Salvia offictnalts) 

Stramonium {Datura stramoniuni) 
I'aUvSy [Tanacctim vulgare) 

Thyme {Thymm vulgayis). 


It is probable that the cultivation of these plants might be extended 
to many other places where the conditions of climate are the same as where 
they are now grown. Some plants, such as Aconite {Aconitum mpellus)^ 
Arnica {Arnica Montana), Lovage {Levisticum officinale), Poppy, Seneca {Po¬ 
lygala senaga), Valerian {Valeriana officinalis), Wormwood {Artemisia absin¬ 
thium), seem to thrive better in the northern half of the United States, where 
the rainfall is more evenly distributed throughout the growing season. On 
the other hand Cannabis {Cannabis sativa), the female flowers of which are 
used in medicine, Eiquorice {Glycyrrhiza glabra), Wormseed (Chempodium 
anthelmintioum) are better suited to the warmer climate of the southern. 
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kill' of the United vStutes. Aleiris (AieUtris jarinosa), Altiiea {Aliham offici- 
m//s), Angelica (Angelica officinalis), OA^nms (A cor us calamus), Ovxk (Iris 
flonmlina), Piukroot (Spigdia manhmiiioa), Pe])penuitii (Mmiha piperiki)^ 
Scrpentaria (A fisioloohia scvpcntarui), Spcariuiut {Mentha spicata - M, syk 
vestris) generally thrive best in situations where the soil is rich and moist. 
Uavender (Lawmduki vera), Uarkspur (Delphinium cmsolida), wliich grows 
wild in several parts of the States, and D. orccokium — D, cxciUakmi of in™ 
digenous growth, thrive best in well drained sand> soil Ginseng (Rmmx 
quinguefolmn = Aralia quinquefolia), Hydrastis or Goldenseal (Hydrastis 
canadensis) grow wild in rich soil under shady trees or in woods, and can be 
successfully cultivated only if planted in woods or in soil specially prepared 
or artificially shaded. 

The writer first treats in a general way of the cultivation, harvesting, 
preparation or trade of these plants, subsequently gives a detailed account 
of each one and concludes with a list of publications concerning dnig-plants 
made by the United States Department of Agriculture. 

i)2q - Experiments on the Cultivation of the Opium Poppy in France. - ii,md 

Milland, R., in La Vie apicok et r.wk Year 5, No. S, pp. 151-152, 3 figs. Taris, 

julyio, 1915. 

One of the writers has grown opium poppies in a calcareous sandy soil 
near Paris, from seed obtained from Hadjikeny, Turkey. The seeds w^ere 
sown towards the end of December or the first half of January in small hills 
12 inches apart. After two thinnings in h'ebruary-March and April-May 
one or two vigorous plants remained in each hill. Tlie first flowers ap])eared 
towards the middle of June. The maximum height of the stems was 4 
feet, good average specimens reaching about 4 feet, Incisions were made 
towards the end of June by means of a small toothed knife as used in Ana¬ 
tolia and the collection of opium ended on July 6. From acre of laud a 
ball of opium, 1.6 inches in diameter was obtained. It was of excellent quality 
and yielded 13.94 per cent of Hior[)hine. For purposes of comparison the 
horticultural variety of the opium ])opj)y was cultivated. Incisions made dur¬ 
ing the first fortnight of July, or 5 to 10 days aft(T the hill of t lu! petals, gave 
a very abundant yield of latex, anti the opium contained 21,3 p(*r cent of 
morpliine. 

Cultivation experiments have been made with opium ptq>j>ies in iVaucc 
several times since 1807 and a superior product w^as always obtained. Hie 
high cost of production, however, has rendered this crop iinpossilde in Ih'ance, 
Belgium, vSwitzerland, Germany, England, Italy, as well as in Australia and 
America. 

The writers conclude that the cultivation of this crop from a commer¬ 
cial point of view would not be a success in France even with improvements 
in the methods of collection. 

928 - Graft Hybrid Produced by Grafting Medlar on Hawthorn.— maharo.si, Angelo, i« 

Le Siazioni sperimentali agrarie italmie, Vol XIvVIII, Parts s-d-;, pp. 5i3“5-4, 

plates V-VIII. Modena, 1915. 

The writer refers to the various graft hybrids previously recorded in 
the literature of the subject, particularly those of Cmtmgm monogvna and 
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Mespilus germanica known as Crataegomespilus spp. and describes a speci¬ 
men observed in the province of Forli, Italy. The hawthorn stock measured 
22 inches in circumference in August 1913 and the medlar graft was some¬ 
what larger measuring 29 inches in circumference. At the swollen junction 
of the graft is a five year old branch 5 ft. 8 ins. long and 2 Vs ins. in circum¬ 
ference. It is without thorns and bears leaves more resembling those of the 
hawthorn than of the medlar, flowers like those of the hawthorn but larger, 
and fruits globular to oval in shape, pedunculate, brown skinned, ii to 12 
mm. long by 10 to ii mm. broad. 

The maximum germinative power of the pollen of this graft hybrid was 
42.9 per cent in a 15 per cent glucose solution at 15*^ C., and 53.3 per cent in 
a 20 per cent saccharose solution at 20^ C. 

A bibliographer containing 22 references is appended. 

929 - Manuring Experiments with Citrus Seedlings in Sand Cultures. — floyd b. f. 

(Plant Physidogisl) in Annual Report of the Umversity of Florida Agricultural Expen- 
ment Station, 1913, pp. XI^IV-I^I, + 2 plates. Tallahassee, Florida, 1914. 

In order to obtain more accurate information on the value of various 
manures for citrus trees, pot culture experiments were carried out with 
pomelo seedlings grown in sand. Measurements of the length and breadth 
of the stem and length and breadth of the leaves were made during the 
season. 

This preliminary report deals with the effect of ammonia and phospho¬ 
ric acid from var3dng sources. The best growth was obtained with a com¬ 
bination of dried blood and acid phosphate. The addition of lime appeared 
to retard growth. Sulphate of ammonia and acid phosphate gave the poor¬ 
est growth of any of the various combinations and showed an improvement 
when lime was added. 

Basic slag was a better source of phosphate than superphosphate for 
use with ammonium sulphate and nitrate of potash but only second best 
with dried blood. Nitrate of soda and nitrate of potash were equal in their 
effects on growth. 

930 - Grafting of the Cork Oak on the Evergreen Oak in Italy. - Cusmano, g. (Agri- forestrv 
cultural Inspector of the Agricultural Penal Colonies) in Nitovi Annali di ApicoUura Sia- 

liana. Year JV, Series VI, PiU't II, pp. 96-xio. I'aleniio, 1915. 

The botanical study of the cork and everygreen oaks suggested to the 
writer the possibility of grafting the one on the other. In 1913 attempts 
were made in Sardinia at Sarcidano (province of Cagliari) and at Mamone 
(province of Sassari) with bud and branch grafts of the cork oak on every¬ 
green oaks about 3 feet high and vS to 10 years old. The writer recommends 
bud grafting as providing longer shoots. The graft should be made on the 
trunk and not on the branches if a yield of good quality is to be obtained. 

The advantages to be obtained by this practice are: i) doubling the period 
of production ; an evergreen oak grafted with cork oak living for 300 years 
would yield 30 to 37 crops of bark, whilst an ungrafted cork oak living for 
150 years generally gives 13 to 17 crops; 2) a finer and bigger yield; 3) an 
increase in the value of the evergreen forests; whilst at the present time 
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evergreen oak are normally cut down for charcoal burning, grafted trees 
would give a crop of cork, after 8 to lo years, of about no lbs. at each cut¬ 
ting, which at 32/- per cwt. would be equivalent to from 3 to 4 shillings per 
tree per annum. 

931 - Some Observations on Mahogany. — snepvangers, p. w.,in Tecima, Year viii, 
Part 3, pp. 126-130. Batavia, March 1915. 

Mahogany (Swietenia mahagoml). appears to be destined to occupy a 
more important place in teak plantations. The wood is of equal value to 
teak and the tree appears to grow well in places where the latter succeeds, 
with the advantage that it also thrives at higher altitudes. 

The writer gives the results of some plantation experiments made by 
the Forestry Department of the Dutch East Indies. In 1879, maho¬ 
gany was first introduced into Java, a plantation was established in the 
centre of the island. These trees flowered for the first time in 1892 and 16 
years later the trees had reached a height of ()3 feet and a circumference 
of I ^ feet at breast-height. Another plantation made in 1903 in the 
eastern part of the island grew so well that it was added to during 1913-14. 

During the dry season (eastern monsoon), the trees lose their leaves and 
generally new foliage appears in October when flowering begins. 


FIVE STOCK AND BREEDING. 

932 - On the Spread of Tuberculosis in Pigs by means of Unheated Separated Whey. 

Botri, K. and Oeilinger, Hans, in Landwirtschafthches Jahrbuch der Sclnms, Year 29, 
Part 2, pp. 314-325. Berne, 1915. 

The old system obtaining in the cheese factories of Eminental of 
removing the fat residue from whey by acidifying and heating is now re- 
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placed by centrifiigalisation. As the separated whey is mostly employed 
in feeding pigs, the writers carried out experiments to determine if whey se¬ 
parated by any process and infected with tuberculosis should be heated be¬ 
fore being fed to pigs so as to avoid infection. 

They performed injections (intraperitoneal and sub-cutaneous) with 
both healthy and infected separated whey on 52 guinea pigs. The results 
obtained are summarised in the accompanying table. 

From the results the writers are led to the following conclusions. Heat¬ 
ing the whey as practised under the old system for the separation of the cream 
is sufficient to kill the tubercular bacilli, whilst unheated shimmed or sepa¬ 
rated whey retains its infection. Such whey should therefore be heated before 
feeding to pigs, A temperature of So® C. is considered sufficient for this pur¬ 
pose if produced by steam heat. 

933 ~ Observations on the Disease Keratitis infectiosa of the Reindeer. — 

Bergman R. Avid, in Deutsche Tterdrztliche Woehcnschnjt, Year 23, No. 38, pp. 226*229. 

Hanover, July 10, 1915. 

The writer summarises his investigations into a disease of reindeer 
which has been found to be identical with Keratitis infectiosa of cattle. 
The pathological process originates in the centre of the cornea, a part in 
which nutrition is most defective. At first a destruction of tissue is no¬ 
ticed, after which an abscess, which does not tend to enlarge, is formed. At 
the close of the formation of the abscess, perforation of the cornea may take 
place. 

The writer has observed that this disease attacks herds that come into 
contact with animals suffering from it. He concludes that it is infectious 
and that it spreads mainly by contact. The virulence of the pathogenic 
agent seems to increase and diminish according to circumstances. 

The number of animals affected varies very much in the various herds. 
In 1909 the writer found 90 per cent of the calves of one herd attacked by 
the disease ; of these 20 per cent had both eyes affected ; 60 per cent of the 
affected animals recovered. In 1910, 8 per cent of the calves of a herd were 
attacked, and of these 2 per cent perished ; in 4 per cent the disease seemed 
to disappear, but the animals were all more or less blind. In another herd 
the disease was observed in 20 per cent of the animals, of which 8 per cent 
were blind in one eye ; 3 per cent died and the others recovered. 

The writer tried to communicate the disease by rubbing the eyes of 
animals with liquid from the eye of an infected reindeer ; the result was 
negative with sheep. It must, however, be mentioned that in these experi¬ 
ments the liquid had, in all cases but one, been kept for eight days before 
being applied. 

In the liquid from the eyes of infected animals numerous Gram-positive 
cocci were found. These cocci were often encircled by leucocytes and could 
be identified as belonging to the Micrococcus oandicans group. In some 
of his investigations the writer found also colonies of Bacillus subtilis^ B, 
coU, Staphylococcum pyogenes, etc. None of the bacteria proved pathoge¬ 
nic on being injected into the peritoneum of guinea-pigs, white mice, etc. 
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But tliis notwithstanding, the writer believes that Micrococcus cmdicans 
plays an important part in the origin of the disease. 

Treating the affected animals at the beginning of the disease with a 
I per thousand solution of oxycyanide of mercury has given good results, 

034 - Anti-Hog-Cholera Serum in Cuba. — de castoo, rai^aisl (Oiief of me Depart¬ 
ment of Epizootics, Ceniral Experiment Station, Stmtiago dc las Vegas) in Modern 

Cuba Magazine, Cuba Moderna, Revisia mensml, Vol. 3 (7), No. 6, pp. 38-43, 2 Figs. 

Havana, June 1915. 

Owing to the favourable conditions of soil and climate, Cuba is emi¬ 
nently suitable to the raising of hogs, but hitherto this industry has suf¬ 
fered much from hog cholera or Pintadilla”, which, according to the 
writer, exists in 90 per cent of the farms where hogs are raised and causes 
the death of 90 per cent of the animals attacked. The losses caused by 
this disease, especially in recent years, are estunated at more than 
$ 3 000 000 annually. 

The Department of Agriculture has entrusted the Laboratory of Epi¬ 
zootics at the Central Experiment Station of Santiago de las Vegas with 
the preparation of the anti-cholera semm (i), which is distributed and ap¬ 
plied gratis by the veterinary officials, 

Hitherto some 5000 hogs have been vaccinated, with the simultaneous 
treatment by serum and virus, and the mortality has been reduced from 
90 per cent among the non-vaccinated to r.98 per cent among the vacci¬ 
nated ones, and to 65 percent of those that were vaccinated after being at¬ 
tacked by the disease. 

At the beginning of the summer the mortality of hogs decreases. It 
seems that under the conditions prevailing in Cuba the virulence increa¬ 
ses at the beginning of winter, consequently the best time to vaccinate 
is during the summer months. 

The immunity that is conferred by injecting serum and virus, that is, 
the simultaneous treatment, is permanent, while that obtained with the 
single treatment, namely the injection of vsenim alone, is transitory, last¬ 
ing at most eight weeks. 

The immunity in itself is not transmitted from the mother to the off¬ 
spring. However, the offspring of an immune mother may have a certain 
degree of immuiiity or resistance againts the discitse while the suckling 
period lasts. 

935 - The Action of TaWiastese on the Digestive Power of the Healthy Animal - 

Sawamura, S., itt Journal of the CoUege of A griculture, Imperial Uniimity of Tokyo, Vol V, 

No. 3, pp. 271-281. Tokyo, March i, 1915* 

Feeding trials were carried out with two Merino sheep to determine 
whether the administration of takadiastase in the diet had the effect of 
stimulating digestion. It was found that a very small dose of the enzyme 
(0.5 gm. per head per day) had no effect on the digestion, but when the dose 
was doubled, the digestion of starch was a little accelerated and that of 
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protein was also increased. The increased digestibility, however, was 
not large enough to justify the expense incurred by feeding the enzyme. 

936 - Researches on the Effects of Feeding the Proteins of Maize, Wheat* and Eggs. — 

BaGlioni, S, in AfU della Reale Accademia det Ltncei, Series V, Vol. XXIV, Part II, 
pp. 1138-1163. Koine, June 24, 1915. 

This is the seventh note on feeding experiments of the physiological 
laboratory of the University of Rome. As in the previous experiments white 
rats were used. The object of the investigations was to determine if the 
diJferences previously noted between the nutritive value of zein, gliadin, and 
egg albumin were specific for these proteins or if they extended to the other 
constituents of the grains from which they are obtained. 

In the first series of experiments adult rats were fed for six weeks on a 
mixture of maize meal and wheat meal previously dried at lOO® C., or on egg 
powder (the white and yolk being uniformly mixed and dried at loo^C.) to 
which was added known quantities of pork fat, cellulose (filter paper) and 
carbohydrates. From these experiments it appeared that maize meal as 
well as wheat meal and egg powder are able not only^ to maintain equili¬ 
brium, but also to effect distinct retention of nitrogen in the body. The 
whole of the nitrogen absorbed is not retained in the body as proteins some 
of it being lost in other ways than by excretion by the kidneys. For exam¬ 
ple, during the last three weeks the animal was continually losing hair. 
The body weight steadily diminished throughout and especially during the 
two weeks feeding on a maize diet. The loss was much less during the first 
week on the wheat diet and increased slightly during the second week. Dur¬ 
ing the first week on egg diet the body weight increased considerably but 
diminished during the second week, probably owing to the insufficient quan¬ 
tity of food ingested and the smaller percentage of egg albumen supplied. 
It increased again slightly during the third week. 

In a second series 7 adult and 4 young rats of both sexes were fed dur¬ 
ing several weeks on a diet of egg powder, maize meal or wheat meal supple¬ 
mented by common salt and cellulose. The results as a whole were as fol¬ 
lows : with egg powder there was a confsiderable increase in live weight, with 
the other foods sometimes a slight increase and sometimes a slight decrease 
in weight occurred. 

Thus, in l^oth series of experiments the inferiority in the nutritive value 
of zein and gliadin compared with that of egg albumin also appears when 
these proteins are fed in the form of maize meal, wheat meal and egg powder. 
There is however some difierence in behaviour since the nutritive value of the 
zein or gliadin alone is relatively less than that of the complete meals. This 
may be attributed to the fact that other proteins of a higher nutritive value 
occur in the grains. 

937 - Stock Watering Places on Western Grazing Lands. — Barnes, will c. (inspector 
of Grazing) in U. S, Department of Agriculture, Farmers* Bulletin No. 592. pp. 27 ; 3 figs. 
Washington, 1914. 

The suggestions given in this bulletin for improving the water supply 
on grazing areas in the West are the result of the experience of the Forest 
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Service in adding to or developing the water suiDply upon grazing areas 
in the National Forests, 

Afterdiscussion of the daily water requirements of live-vStock, of the 
relation of water supply to food production, of the temperature of the wa¬ 
ter, which should not be too cold, and of the distance range-stock has to 
travel to water, which on average ranges should not be more than 2 miles, 
under the most favourable conditions not more than 4 miles and in 
extremely rough mountainous country about half a mile, the writer treats 
the following points: Natural watering places and their improvement, cons¬ 
truction and improvement of watering places (reservoirs, wells, pumps and 
windmills, troughs, seeps, water from mining tunnels, construction of 
troughs, use of cement for watering places etc. 

In all a total of 676 separate water improvement projects 
have been developed within the National Forests ; 329 by the users of tlie 
range themselves, 172 through cooperation between the Service and the 
users and 175 by the Forest Service alone. Of these improvements 378 are 
springs or seeps, 286 are reservoirs or tanks, while the rest are wells, trails 
and the like. 

The first point to be considered in developing the water resources on 
grazing areas is the amount of water necessary for individual animals 
of each class to be grazed. Unfortunately, no records have been kept nor stu¬ 
dies made of the requirements of stock grazing onthe open range. However, 
it is known what amount of water is consumed by stock under ordinary 
farm conditions. Observations of the amount of water consumed by horses 
under var3dng conditions of work and weather indicate a daily consump¬ 
tion of between 50 and no pounds. A pair of mules at the Oklahoma State 
Experiment Station drank, during hot weather T13 pounds per head daily, 
while one day they drank 175 pounds each (Farmers' Bulletin 170). In 
Germany a full-grown ox placed in a respiration chamber drank 123.7 
pounds of water in 24 hours. At the Pennsylvania State Experiment Sta¬ 
tion cows fed fresh grass consumed 60 pounds each per day, while others 
fed dry grass drank T07 pounds per day. The New York Stale Experi¬ 
ment Station found that dry cows drank only 65 per cent as nuich as cows 
giving milk. Shec]> on feed in Colorado consumed approximately 5 ]>ounds 
of water per head per day. In Michigan, on almost the same class of f<*ed, 
grain and hay, sheep constimed from 1.4 to 2.8 pounds of water per day, 
Prof. Henry says: «A sheep needs from t to 6 quarts of water daily, accorcl- 
iiig to feed and weather », Forest officers estimate the average daily de¬ 
mand for water by the several classes of stock using Niitiotial bores! rati- 
ges to be from 8 to xo gallons for cattle and from 0.5 to 2 gallons for sheep. 
In providing for a water supply for the different classes of stock, it will 
be fairly safe to estimate, therefore, not less than 10 gallons pet head per 
day for cattle and horses and i % gallons per day per sheep. 

When the food is very fresh and the morning dews are heav^, the 
herd will often go for comparatively long periods without needing water 
other than that secured from their food. Under such conditions herders 
in the high mountain meadows usually do not take their herds to water 
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more often than once in every 8 or 10 days if the supply is some distance 
away. 

938 - Towards a Greater Use of Rice Husks. — marcarelli, baldo, in n Giormie di 
RisicoUura, Year V, No. 12, pp. 201-204. Vercelli, June 30,1915. 

The writer urges a more extensive use of the husks and chaff which 
are rich in nutritive substances and compares them with the husk of dried 
oats as follows: 



Bice husks 

Oat husks 


— 

— 

Moisture. 

. . 13.00 

12.00 

Ash. 

. . 7.40 

- 

Protein, crude (2 per cent N.) . . 

. . 12.50 

10.40 

Fat, crude . 

, . . 15.40 

5.20 

Fibre. 

. . . 10.20 ) 

57.S0 

N, free extract. 

. . 41-50 ) 


In the double purpose of forage and economising in the cost of the ra¬ 
tions the writer draws the attention of breeders to this substance which is of 
great value in feeding draught horses. To prevent the loss of nutritive 
power the rice offal must be well stored. The quality of the product can be 
determined by the degree of acidity and its organoleptic qualities which 
might form the basis of a commercial classification of the product. 

939 ~ Feeding Experiments on Horses with Sugar and Meat-meal. •- Greve, i,. in Ber¬ 
liner TiemtiUthe Wochenschriftt Year 31, No. 26, pp. 301-303. Berlin, July i, 1915. 

These experiments were carried out to determine the value of a mixture 
of meat meal and sugar as a substitute for oats in feeding horses. The mix¬ 
ture used consisted of sugar denatured with beet pulp and meal containing 
51 per cent of digestible protein and 2.83 per cent of crude fat. One kilo 
of oats in the diet was replaced by i kg. of sugar and 150 gms. of meat meal. 

Three lots of 5 horses were fed on the following rations: 

Group I. — hay and oats: Groups II and III. — hay, sugar and meat 
meal The sugar and meat meal were given gradually in small quantities 
and only after a certain time were the oats entirely replaced by these substi¬ 
tutes. Once the animals became accustomed to the new diet they accepted 
it readily. Their coats remained glossy and fine, digestion was normal and 
their working capacity was not impaired. The weights of 12 of the horses 
increased during the period of the experiment. 

It is concluded that: 

1) A daily ration composed of 14.2 lbs. of sugar and up to 2 lbs. of 
meat meal may be fed without danger for a certain period. 

2) Horses generally become readily accustomed to this ration. 

3) The ration should be increased by concentrated foods when the 
horses are put to heavy work. 
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9.jo ~ Cattlo Breeding in the Dutch East Indies, vrxjiujrg, b. in Vcearhcmjhmdi^^ 

- Bladni voor Nedcrlimdsch'Indte, Year XXVII, I’art 1, pp. 7-.13. Batavia, J915. 

The writer studies the ])osition of native cattle breeding in the economy 
of the Dutch Indies, the more technical aspects having lieeii dealt with 
by experts, The owners of cattle belong exclusively to the native population 
which in Java and Madura obtain its chief means of subsistence from agri¬ 
culture. Since the cattle are only used for the purposes of cultivation, breed¬ 
ing is reduced only to a non-productive accessory branch. This is confirmed 
by figures which show that the fertile lands under crops are more remune¬ 
rative than cattle breeding. 

The native cattle are of small proportions, not very early in development 
and of low fertility. Owing to this latter factor, in spite of measures taken 
to improve the race they can only realise a small value, the more so since in 
tropical countries the milk yield is always less than in subtropical and tem¬ 
perate regions. 

If the land is to produce sufficient food for an ever increasing population 
it will be necessary to improve more and more the methods of cultivation. 
This can only be done by a more intensive cattle breeding and the iiitroduc- 
- tion of a stronger race and better feeding practice so as to obtain at the 
same time both a better working animal and richer manure. 

941 -Colombian Cattle in Need of a Market.— manning, j a. (u. s. Consul, Barranquiiia). 

Supplement to Commem Report, Annual Series, No 42 a, Colombia, pp. .1*5. Washington, 

D. C., June 30, 1915. 

From 1900 to 1908 Colombia shipped many cargoes of cattle on the 
hoof to restock the destroyed cattle farms and stock of Cuba, and until 
1910 to Panama for consumption by the canal employees and to restock 
the pastures of that Republic. Since those dates, however, these two Re¬ 
publics have been able to supply the home demand from their own surplus. 
The result has been the partial abaudoumeiit of many of the cattle ranches 
and pastures near the Colombian coast, and the stock has been sacrificed 
for want of a profitable market. 

The removal of the duty on live cuttle in the United Slates in 1913, 
however, reanimated the Gilombian cattle itidnstry, and care has since been 
taken to augment the herds. In place of a duty, however, Colombian cattle 
growers find tliemselves confronted with a closed market in the Uiiited 
States because of a suspicion quarantine against Colombian cattle, 

Colombian cattlemen would be able to ship several thousand head of 
fat cattle to American markets. 

So far as the writer could learn, there is no disea.se among Colombian 
cattle, and fat cattle do not carry the cattle tick or'' garapala These 
can be piirchavSed now at 4 to 3 cents per pound on the hoof, and the steers 
will weigh 700 to 750 pounds at 4 years, but are liglit-boiied and good 
beeves. It is said that the average loss of weight in shipping to Cuba would 
be about 8 per cent, principally in fat or tallow. 
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942 “ Raising Pigs on Pasture with Supplementary Ration of Grain Experiments in pigs 
the United States (i). I. Morgan, H. T. cheap Pork from Pasture Crops, The Count fy 
Gentleman, Vol. I^XXX, No. 19, pp 341-842 and 860; PhUadclphia, May 8,1912. 11 . Ashby, 

R. C. Grain for Pigs on Pasture, ih'id, No. 22, p. 946 ; May 29,1915. 

The increased price of grains necessitates a partial stibstitntion of 
pasture in the breeding of pigs. The choice of grain to be fed in combination 
with pasture or forage depends on the nature of the pasture it supplements ; 
when the forage is a legume, such as alfalfa, clover, soy beans or cow peas, 
maize is perhaps the most economical cereal to use ; but when the pasture 
is blue grass, sorghum, oats, rye or rape, the ration should contain besides 
the maize some other high-protein feeds, such as oil meal, or meat meal. etc. 

Experiments made at the Missouri Agricultural Experiment Station 
have proved that the amount of grain to be given is possibly of even great¬ 
er importance than the kind of grain given for determining the economy 
of gains. Experiments conducted at different Korth American Experi¬ 
ment Stations have shown that even the best forage crops afford little more 
than a maintenance ration for pigs, and that to obtain an, increase of live- 
weight it is necessary to supplement with grain. Experiments show that 
the greatest economy in the cost of production is obtained by giving daily 
from I 1/2 2 lbs. of maize for every^ 100 lbs. live-weight. As a general 

rule, a quantity of grain should be given sufficient to produce a daily increase 
of T lb. for every 100 lbs. of live weight. 

Where alfalfa is easy to grow, there is no better forage for pigs. At 
the Missouri Agricultural Station, the following results were obtained in 
feeding pigs with alfalfa amd maize. One acre of alfalfa will feed during 
the grazing season from 25 to 50 growing pigs. The important point to 
observe is not to pasture too closely. The best results are obtained by 
pasturing so as to have two cuttings of hay during the season beside.s what is 
foraged by the pigs. One acre of alfalfa pastured T2 head for 168 day’^s. 

The amount of grain fed amounted to half a full ration, and it required 
3,07 Ihs. of grain to produce i lb. increase of live-weight; while with a ration 
of maize alone, the quantity required was 5 or 6 lbs. The increase of live- 
weight due to the forage was 397 lbs., which gave a return of $35,82, to 
which the value of two light hay cuts must be added. 

At the Iowa Experiment Station alfalfa was pastured for 201 days, 
from May 7th to November 25th, and gave the cheapest gains ever secured 
by any forage. 

In 1911 in conjunction with a ration of maize cobs + ^j^jo nieat meal 
and swill, alfalfa gave live-weight increase, when the price of maize was 30 
cents per bushel, at a cost of $2.88 per 100 lbs. 

Red clover ranks next to alfalfa as an excellent forage, provided it 
is not allowed to go to seed; conditions may be kept right by pasturing the- 
proper number of hogs. Red clover will not support so many pigs to the 
acre as alfalfa, nor does it furnish forage for so long a period. In two trials 


(i) See also: B. Feb. 1912, No. 374; B. March 1912, No. 534; B, Dec, 1912, No, 1658 and 1659; 
B, June 1913 No. 717; B. Dec 1914, No. 1153. ' ’ , {B£) 
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Tables I. — 

Pasture and Forage for pigs. 



Crops 


Numbei of 

For foraging during 

that may be 

Time of sowing 



used 


pigs per acre 

April, May.... 

Alfalfa .... 

A previous year. 

8-15 


Hye. 

Preceding autumn.. 

7-12 


Oats. 

March. 

6“io 


Rape. 

As early as ground can be worked. 

i5“«5 


Clover .... 

Preceding season. 

6-10 


Blue grass , - 

Preceding season or permanent. 

8—12 

June, July.... 

Alfalfa. . . . 

A previous year. 

8-15 


Oats. 

March or April. 

6-10 


Peas and Oats 

As early as ground can be worked. 

12-20 


Sorghum . . . 

April or Msiy . 

20-30 


Rape. 

Barly spring. 

I5-25 


Blue grass , . 

Permanent. 

8-12 

August, September 

Sorghum , . . 

April or May. 

20-30 


Soy beatis , . 

May. 

12-15 


Alfalfa .... 

A previous year. 

6-10 


Maize .... 

Barly planting for hogging down. 

10-25 


Clover .... 

Barly spring or previous autrmin. 

8-10 


Blue grass . . 

Permanent. 

5-8 

October,November 

Alfalfa.... 

A previous year. 

8-15 


Rye. 

September ist. 

8-12 


Wheat .... 

September 15tl'. 

6-8 


Rape .... 

March to July . 

15-25 


Clover .... 

April to May — second crop. 

6 10 


Pumpldnis , . 

At maize pUmting time . . . 

10-20 


Blue grass . . 

Permanent. 

8-12 

December January 

t Both tyc and w! 

heat are sometimes available. 


Pcbrimry, March, , 

1 Blue grass if not too closely pastured in spring. 



at the Missouri Agricultural Station one acre pastured ii head for 130 days, 
and the amount of grain required for i lb. increase in live-weight was 2.97 
lbs. (as a supplementary ration). In this case 372 lbs. of pork worth $34.32 
were credited to the forage. The Iowa Experiinent Station considers 
clover pasture one of the best rations available for fattening pigs on a Ml 
feed of maize. 

Crimson clover sown in August and vSeptember gives abundant forage 
during the winter months and is largely grown along the Atlantic Coast. 

Rape may be considered to rank next to clover. It should not bo 
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pastured until it is from 12 to 15 inches high. With a moderate maize 
supplement one acre will feed 15 to 20 pigs. Experiments at various 
stations in North America give rape a feeding value of about $ 20 per acre. 
At the Missouri Station, i acre of rape and oats pastured 10 pigs for 107 
days. For each pound increase of live-weight 3.28 lbs. of maize were requir¬ 
ed, and the pork accredited to forage was 380,7 lbs. — a return of $ 22.84 
per acre. Throughout the greater portion of the Eastern and Middle-Western 
States, blue grass is well established and makes an excellent pasture for 
pigs if mixed with a plentiful amount of white clover. When permanent 
pasture is not available a good plan is to sow a held with a mixture of grains. 
The writer recommends a mixture of oats, barley and spring wheat, in equal 
proportions, to which timothy and clover may be added. Also field peas 
drilled in April or early May, at a depth of at least 3 inches ; with these, 
a week later, oats may be sown broadcast and lightly harrowed. When the 
pods begin to turn yellow, the oats will be in the “ dough '' stage, and both 
crops will be ready for foraging at the same time. 

Table I has been compiled from State and Federal reports and 
is based on the experience and observations of the writer. The aver¬ 
age weight of the pigs in this table is from 90-150 lbs. ; pigs of a higher 
weight will consume a relatively smaller quantity of forage than will 
younger animals. 

A solution of the problem of finding a combination of forage and maize 
feed to give the maximum of economy in pig-feeding is oSered by the follow¬ 
ing results of experiments made at the Nebraska Agricultural Expeiiment 
Station {Bulletin 121). Pigs born in the spring and pastured on alfalfa were 
given supplementary rations of maize in varying proportions. The experi¬ 
ment was begun on July 25th and continued during 119 days, 30 with 
pigs in each group. 


Table II. — Results of pasturing pigs on lucerne and maize. 



Group 22 

Group 23 

Group 24 



lbs. 


lbs. 

lbs. 

Maize per 100 lbs. live weight. 


I.o 


2.0 


Avt^rage final weight per pig. 


lOI.O 


120.0 

T71.0 

» initial » » » . 


42.0 i 


42.0 

42.0 

Daily increase of weight » » ...... 


0-5 \ 


0.65 

1.08 

Grain per 100 lbs increase of live weight . 


X32.0 


220.0 

336.0 . 

Cost of forage per 100 lbs increase of live 
weight. 

$ 

1.05 

$ 

0,63 

$ 0.28 

Total cost per 100 lbs. increase of iive weight. 

$ 

2.16 

$ 

2.48 

$ 3**o 

Total profit per pig. 

« 

2.142 

$ 

2.499 

$ 3.57 ■ 
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In establishing the prices given in Table II, maize was valued at $ 16.78 
per ton, and the alfalfa forage at^/10 ^ haad daily in group 22, 

at of a cent in group 27,, and at ^/loof a cent, in group 24. This diiTer- 
ence in the cost of alfalfa for the different lots was Ixised on the amount of 
pasture consumed by each lot. The cost of the increase in live-weight co¬ 
vers the cost of feed and of all the ordiiiar\ risks, but does iiot include labour, 
equipment, or interest on the investment. The ])igs were valued at $ 5.90 
a hundredweight on foot , As shown by Table II the cost of production 
per unit of live-weight augmented with the increase of the maize ration, 
but as the development of the animals was correspondingly more rapid, the 
largest maize ration gave the biggest profits. The result is the same even 
when the price of maize is calcnlated at $ 23.20 the ton. 

A similar experiment made under different conditions gave strikingly 
similar results. The writer fed different rations of grain to pigs born in 
the vSpring running on an excellent crop of oats and field peas. The sui)i:>le- 
mentary ration consisted of barley, wheat, and a little meat meal and the 
trial lasted 28 days. The vStipplementary ration was valued at $ 30 a ten, 
and the live-weight increase at 8 cents a lb. — The gross return per 
acre of oats and peas is obtained by subtracting the value of the supple¬ 
mentary ration from that of the increase in live-weight but without deduct- 
ing the cost of growing the crop. 


Tabue III, Results oj pasturing pig^s on oats ami pais 
with supplemenlary ration of barley ami wheat. 



OlOllp J ! 

Orotip i 

(rroup 4 


Ifis. 

tbs. 

Ihs. 

Supplementary ration: Iba, p(‘r cent, of live 
weight. . . 

1,0 

2,0 


Average fmal weight pet pig. 

yl,2 

r 10,6 

84,0 

» initial » » ....... . 

72,6 

87,6 

.35.7 

» daily increase of weight per pig. . 

0,7 

0,8 1 

1,0 

» total increase per pig. 

iy,6 

22,4 

28,0 

Gross return per acre deducting cost of grain 

$ 28,00 

S 3 i,ot> 

$ 


Since the liberal use of grain has proved profita])le with alfalfa, it should 
prove more profitable still with pasture crops of less value. Infrequently 
it may pay to feed grain where pigs are foraging off crops such as field 
peas, soy beans and even small grains. 
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943 - Studies on»the Physiology of Reproduction in the Domestic Fowl X. Further poultry 
data on Somatic and Genetic Sterility. — curtix, maynie r. and pearl, Raymond 

(Biological l^aboratory of the Maine Agrictdtural Experinicnl Station), in The Journal 
Of Expcymenial Zoology, Vol. 19, No. i, pp. 45-59. Philadelphia, Pa. July 5, 1915. 

Some time ago PearI/ called attention to the fact that any single record 
of non-production or low production could not be accepted as evidence for 
the absence of the genetic factor for high production, since the failure of a 
bird to lay might be due entirely to somatic (physiological) causes. lyater 
the writers published a description of two such cases. In both of these in¬ 
stances ovarian eggs were formed but did not enter the oviduct, being ovu¬ 
lated into the body cavity and resorbed without causing any apparent dis¬ 
turbance in metabolism. 

Other cases of the same general nature are recorded in the present 
paper; the results are summarised as follows: 

1. Birds which are hereditarily high layers may fail to make good 
performance records because for some anatomical reason it is impossible 
for yolks to enter the eviduct. 

2. Birds which ovulate, or return partly formed eggs, into the body 
cavity usually show the nesting instict. 

3. The nesting records show a rhythm similar to egg records of 
normal birds and it seems probable that they are the normal resultant of 
the ovulation, 

4. Data given in this paper also confirm the following statements 
made in a recent paper by the same writers: 

a) In case of stoppage of the duct at any level, the duct on both 
^ides of the point of stoppage passes through the same cyclic changes,coor¬ 
dinated with the cyclic changes in the ovary, as a normal unobstructed 
duct. The duct functions only as far as it receives the stimulus of the ad¬ 
vancing egg. 

h) Absence of pressure from the funnel does not prevent or appa¬ 
rently greatly retard ovulation. Increased internal pressure may therefore 
be the most important factor in normal ovulation. 

c) Yolks of partly or fully formed eggs may be absorbed rapidly 
and in large numbers from the peritoneal surface without causing any 
serious derangement of normal metabolic processes. 

944 "Intensive” and “Semi-intensive” Systems of Poultry Keeping, in The Agn- 
cuUufol Gazette of New South Wales, Vol, XXVI, No. 3, pp. 428-^59. Sydney, May 1915. 

Ill connection with an egg-laying com]>etiti()ii held at Hnwkesbury 
Agricultural College, a special trial waj- carried out to compare the value of 
the “ intensive and sSemi-intensive sy^stems of poultry kc‘cping. In 
both cases, the test pens consisted of 100 White Leghorn pullets, but while 
those kept on the intensive system were strictly confined to the poultry 
house (30 ft. X 17 ft. in size), those kept on the semi-intensive system were 
allowed in addition the run of a well-grassed yard 22 000 sq. ft. in area. The 
results of the experiment were clearly against the close confinement of the 
birds, the average egg yield in the semi-intensive pen being 168,5 eggs per 
hen during the twelve months' competition, while that in the mtensive 
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im\ was (>nl> i |.o The death rate in both pens was very amouiil - 

injTj to TJ in the intensive pen and lo in the semi-'intensive j)en. 

945 ~ Heport on the Fourth Egg-Laying Competition at Burnley, Victoria, Australia, 

from 1st April 1914 to 31 st March 1915 , — Hart, a. (CMei: PoulUy Expert) in 71 w 

JotifmU of the Depmimeni of Agriculture of Victoria^ Vol. 2 CIIX> Pari 6, pp. 331-339, 

13 Figs. Melbourne, 10 June 1915. 

Egg laying competitions were fet instituted in Victoria in 1904-1905, 
at Dookie Agricultural College. The j£rst test was won by six White 
Teghorns, which produced in oneyear 1313 eggs. The second test (1905-1906) 
was won by six Silver-Wyandottes, with 1296 eggs; the fourth (1907-1908) 
by Wliite Leghorns, producing 1314 eggs. The first competition held at 
Burnley in 1911-1912 was again won by six White Leghorns which laid in 
one year 1566 eggs; this particular test was open to all breeds, and Black Or¬ 
pingtons, Silver Wyandottes, Minorcas, Faverolles, White Wyandottes, and 
Golden Wyandottes were also entered; the White Leghorns, however win¬ 
ning by a big majority. Of the other breeds, Black Orpingtons, put up the 
best results, producing 1240 eggs in the 12 months. In the 1912-1913 com¬ 
petition all breeds competed together, and all money prizes were won by 
White Leghorns, the winning score being 1468 eggs, and the second, 1454, 
In this test, the Black Orpingtons scored over the other heav> breeds, the six 
birds producing 1245 eggs. — The 1913-1914 competition was again a vic¬ 
tory for the White Leghorns, the winning group produced 1667 eggs, that 
is, an average of 277 per bird for the year. The 63 pens of six birds each 
averaged over 212 eggs per bird; which may be classed as a really good 
result. 

In the competition of 1914-1915 four classes were provided, 2 for light 
breeds, and 2 for heavy breeds (table buds); in each of these subdivisions i 
class was fed on dry mash, and the other on wet mash. This was done with 
theobject of giving comparative data as to the merits of the various methods 
of feeding and also to encourage the raising of heavy breeds, which, though 
not such good egg producers as the Wliite lyeghorns (light breed) have 
greater merits as table birds. 

The results of the competition were very satisfactory, and })roved con¬ 
clusively that excellent rcvsults may be obtained even with dry food, since* 
the winning group, that produced 1699 eggs, that is 283 per bird in one year, 
was fed on dry mash, and all the White Leghorns similarly fed produced in 
one year an average of upwards of 50 eggvS p^r group of 6 birds more tbau 
those fed on wet mash. The wet mash consisted of 5 parts of pollard, 4 of 
bran, 2 of minced liver, i of ground oats, i of peameal, i of oatmeal ])ollard, 
mixed with liver soup and given warm in a crumbly condition. Each bird 
received about 2 ozs. in the morning and i oz. at midday, mixed with green 
stuff consisting of chaffed green lucerne and silver beet, In the evening each 
group of 6 birds received from ii ozs. to 13 ozs. of grain. Once a week cut 
onions were given as a tonic. The formula of dry mash was as follows: Bran 
54 % lbs.; wheatenpollard53 ^Ibs,,lucerne pollard 14lbs.; peameal 22 lbs,; 
oatmeal pollard ii lbs.; grottnd oats (with portion of hulls removed) 19 
lbs.; dtj molasses i % cooked minced liver about 3 ozs. to each group of 
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six birds at 8. a. m. One ounce of salt was allowed for every loo birds, 
mixed with the liver. The quantity of dry mash used per day for a pen of six 
birds, light breeds, is 12 ozs. including minced liver. Fresh-cut lucerne and 
silver beet are fed liberally at midday. The food was given at regular hours. 

The following are some of the chief results; 

The first 10 groups (light breeds) fed on wet mash produced on the aver¬ 
age 1527 eggs per group of 6 birds. The average number of eggs per bird 
(on 588 birds) during the whole competition was 207. 

The total number of eggs laid by 588 birds in one ear was 121 804: the 
price obtained at 1$. 2d. the dozen was £592 2s. id. 

The number of eggs laid by the ist, 2nd and 3rd pens in each of the 
sections, was : 

Pen I Pen 2 Pen 3 


lyigM breeds, fed on wet mash. 1633 1593 1587 

» » » dry mash. 1699 1514 i395 

Heavy breeds fed on wet mash. 1562 1439 1373 

» » » dry mash. 1210 1178 1168 


The two winning pens for the greatest total number of eggs laid by a 
pen during the first four months of the competition (winter test) were: 

Pen I Peix 2 


I^ight breeds: White lyCghorns. 565 533 

Heavy breeds; Black Orpingtons. 502 494 


The maximum average weight of the eggs of one group was 2.131 oz. 
Some*of the above numbers are world records. The highest number 
of eggs hitherto laid in one year by a group of six birds, in Government com¬ 
petitions was: 


For South Australia. 1589 (White I^eghorns) 

» Western Australia. 1564 

» New South Wales. 1541 

» Queensland. ^564 

» Victoria. 1667 (Highest record previously) 

» New Zealand. 1632 


946 - Winter Egg Records in Ireland. — Department of Agriculture and Techmcal Insiruc- 
Hon for Ireland, Journal, Vol. XV, No. 3, pp. 592-597- Dublin, April 1915. 

The following data refer to records kept in Ireland under the supervi¬ 
sion of the Department of Agriculture and Technical Instruction for Ire¬ 
land, from 1st October 1914 to 31st March 1915. Similar observations were 
made during six previous winter seasons (i). Considering only the breeds 
of which more than 100 birds had been under observation, the best results 
were obtained with White Deghorns, Rhode Island Reds, Mixed Breeds, 
Wliite Wyandottes, Fight Sussex, Plymouth Rocks, and Faverolles. The 

{Ed,) 


(i) See B. Oct. 1914, No. 932. 
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nniiiliers in Table 11 afford additional mdence as to the great variations in 
icNuils due to strain, and emphasise the importance of this lattei t'aetm. 

I. .1 iiiimhcr oi Cfics per bird iroM October H)i4 to Murch 1915. 


Whitr ]y 0 }j[li(n*u !4 .. 

MitiumiKS . ^ 

Bulf Orphigtoiis. 42.^J 

White 'j . 

Wliiie WyandoUes. <j5.8 

BavcTolleR. 28.7 

Plymouth Rocks. 32.9 

Houdaas. 51.8 

Rhode Isliuid Reds.. . 1.5.9 

l,ight Sussex. 33.6 

Red » . ... 28.5 

Mixed Breeds. .ji.y 

General average . . . 40.5 


BEBB 


Tabt.E II. — Variaiions in resnltsi with difeyent $traim. 


Name of Breed 


White Leghorn . . 
» Wytiudotie . 

FavetoUe. 

Plymouth Rock . . 
Rhode Island Red 
Eight Sussex . . . 
Mixed Breed . . . 


Average 

of alt the flocks 


49.5 

35.8 

28.7 

32.9 

45.9 

33-6 

-11.9 


HI 


Average 

of best flock 

Average 

of worst flock 

83.7 

307 

45-8 

31.7 

37-6 

19.9 

55-2 

15.5 

64.9 

22.3 

54 -<j 

22.3 

73-7 

1‘2.7 

(S. lOSClllvK, 

Hans, in /eit" 

Eoipzijj;, J utu* 

iif), 


Ohedda wax in the Kast Indies is obtained from wild bet^s belonging 
to the species Api$ donata, A, fiorca, /L indica and also to the geitera 
Irigonea and Melijxmea. 

In spite of the vast tracts of the East Indies and the little developed 
means of communication the wax is collected in almost identical manner 
in all the countries inhabited by the Djangel tribes. The trees sheltering 
the hives are smoked to drive away the bees and the honeycombs removed. 
Those occurring amongst rocks are obtained by working from a rope. In 
the regions where there are no beasts of prey the collection is done during 
the night. 

The combs may vary in size from a hand's span to a diameter of 5 feet. 

It is almost a universal practice to melt the comb after removal of 
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the honey. The boiling wax is filtered through a cloth and poured into a 
vessel containing cold water. 

In some countries special methods are used for purifying and clari¬ 
fying the wax. In the central provinces it is mixed with the solid excre¬ 
ment of cows and allowed to stand overnight when it is washed, m.elted and 
filtered through a cloth. This method gives a very clear wax. In other 
districts, as in Madras, the melted wax is mixed with leaves of tam.arind 
a process which is said by the natives to clarify it. Sometimes chemical 
products are also added, e. g. common salt, borax, etc. 

In all parts of India the purified wax is added to the powdered roots 
of Curmma longa to give it a yellow colour. Its natural colour is either 
greyish or whitish green or yellowish grey. 

The acidity of the Indian wax does not correspond to that of Euro¬ 
pean wax. It would be possible, however, to mix the two products so as 
to obtain a wax with a degree of acidity of 16.6, an ether value of 78.74, 
a saponification value of 95.3, and an iodine value of 6.08. 

948 - Researches on the Coefficient of Osmotic Pressure in Silk-Worms during their sim^oRMs 

Development — 1 ’olim\nti, Osw. in Btochmiche Zcits(,hifl, Vol. 70, No. 1-2, pp. 7.P92. 

Berlin, July 12, 1915. 

No previous experiments have been made to determine the coefficient 
of osmotic pressure in silk worms. Eor this purpose the writer used Bom- 
byx Mori L. The eggs, larvae, chrysalids and adults were reduced to a 
pulp and the osmotic pressure determined by means of the Bxjxian- 
Drucker apparatus. 

It was generally found that the coefficient diminished with the age of 
the larvae. This phenomenon did not occur in all stages; during the first 
four periods the osmotic pressure diminished regularly, whilst in the fifth 
period it increased considerably. The decrease during the first four periods 
is due to the fact that the worm always eats less (relative to its 'weight) 
as it becomes older and the growth of its tissues diminishes. The increase 
during the fifth period on the contrary is due to the formation of silk glands 
and to the great voracity of the larvae during this period. 

In the following period, i c, when the larva refuses mulberry leaves 
and evacuates all its excrement a considerable decrease in the coefficient of 
osmotic pressure was observed. In the next period, i. e, when the larva 
rests preparatory to secreting the silk, the decrease in osmotic pressure is 
still greater owing to the greater concentration of organic liquids in the 
body of the larva. This increase of concentration of the liquid is, according 
to the writer, the primary cause of the resting period. ' , 

During the formation of the cocoon the larva loses a considerable qnan- ' ; 

tity of water and the glands begin to degenerate causing a slight increase 
in the osmotic pressure. 

The chrysalis has a higher osmotic pressure than the larva and this in¬ 
crease from one stage to another is the result of a loss of water which in¬ 
creases in proportion as the insect develops. The female chrysalides have 
a greater osmotic pressure than the males owing to the formation of eggs. 
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In tlie case of the adults the coefficient is gfeater Ilian that of the 
chrysalides owing to the enormous development of genital glands, and 
during co])ulation the osmotic pressure rises vStill higher, 

The writer has also studied the osm(’)tic ])ressiire in the eggs of silk 
worms and has found that it is in strict relation with their water content. 
The experiments a.re being continued with the object of clearing up other 
questions concerning the life of the silk worm. 


mm ENGINEERING. 

AGRICULTURAL 949 - AgTicultural Machinery and Implements in Russian Rural Economy (i). — 

MAcrtENERY DeparUmmt d'A?/ioulture, Industrie agricole &n Russk, pp. 21-28 (with Oiagi-ams and 

ANO sketcheis) Petrograd, 1914. (In Russian and Prcnch). 

IMPLEMENTS giveii by the Central Committee of Statistics (Agricultural 

Implements and Machinery in Russia in Europe and Greater Russia, in 1910- 
1913), enable an estimate to be made regarding the distribution in the 
different districts in Russia in Europe of modern agricultural implements 
and machinery among the large landed proprietors and peasantry. 


Table I. — Distnhution of modern implements of tiUajie in Russia. 



Percentage 

Number of districts in each group 


of modern implements 

calculated 

lyurgc estates 

Peasant farms 


on all types 

Number 

Percentage 
ol total 

Number 

Percentage 

1 uf total 

Below to % . 

46 

8.r 

! 

2X2 

3R4 

Iffcm to-Tp %. 

49 

8.{) 

80 

13.7 

» 

20-.29 %. 


0.3 


GO 

)> 

30-39 

52 

9 .E 

4.8 

7.7 

3 ) 

.. 

(•5 

11.4 

31 

5 ‘.i 

» 

50-59 %. 

79 

13-8 

17 

a.y 


C>o-d 9 %. 

4 X 

7 .T 

22 

3.8 

» 

?CH 79 %. ...... 

46 

8.x 

■22 

3.8 

» 

80-89 %.• . , 


6.3 


f>.2 


90 and over. 

121 

21.2 

67 

n .5 


Totals . . . 

571 (*) 

100 

5^5 n \ 

too 


{*) Excludes 19 districts where there are no large piopertics. 
(**) Excludes 7 districts of Trauscaucasus. 


(i) See also B. Nov.^ipio, p. lOo; B. Aug.-Scpi.-Oct. 1911, No. 2936; R Jan. 1912, No 1H9* 
B. Jtme 1914, No 562; B. July 1915, No 672. (M). 
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Table I shows the districts of Russia-in-Enrope grouped according to 
the percentage of modern implements of tillage they possess. 

As a proof of the improvement in Russian agricultural machinery during 
the past decade we have the growth in the imports of machines and imple¬ 
ments, the increase in the amount conveyed by rail into the interior, and the 
increased manufacture in the country itself. 

Thus, in Table II, we have figures from the Department of Customs 
relating to the importation of agricultural machines and implements during 
the period 1895-1912. 


Table II. — Total imports of agricultural machines and impleweias. 


Years 

Tons 

Value 

1895. 

. 24 304 

£ I 066 911 

1896. 

. 21371 

I 024 524 

1897. 


799 086 

1S98. 


I 213 104 

1899. 


I ^ 88 943 

1900. 


I 676 074 

1901. 


I 930 757 

1902. 

. 59 67S 

2 135 281 

1903. 

. 76 637 

292392X 

1904. 


2 177 256 

1905. 


2 I4I 371 

1906. 

. 66651 

2 I4I 138 

1907. 


2442342 

1908. 

. 72 779 

2 931 163 

1909. 


4 245 049 

1910. 

.115057 

4 453 157 

1911. 


5 844 744 

1912 

.171 988 

6 288 556 


During the period of five years 1898-1902 the total of machines and im¬ 
plements imported was 214 389 tons, including 42 078 tons of machinery 
for tillage; during the quinquennial period following, 1903-1907 these fi- 
gures rose to 354601 and 57 668 tons and in the period from 1908-1912 to 
630 365 and 87 445 tons. 

The transport of agricultural machines and implements rose during 
the period 1895-1912 from 80 609 tons to 478 820 tons. 

The value of the total production in Russian ironworks and factories 
(not including the small type of home workshop) was in 1895 only £ r 0x5 000 
whilst in 1912 it amounted to £ 5 550 825. This latter sum is distributed 
among the different classes of machines in the following manner: 
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of total value 


Chisa of Madiinc 

Value 

(iippiox.) 

Tillage Machines . .. 

£i 107 

733 

II). <) 

Drills and Sowing Machines. 

S77 

876 

15.8 

Harvesting Machines .. 

I 393 

ot)8 

25 

Threshing do. 

I 150 

977 

20.7 

Winnowing do . 

2O0 

9-12 

4.7 

Machines for the preparation of iorage 

I.jO 

f)20 

2.2 

Motors. 

2S0 

2yo 

5.0 

Other agricultural inachincs and their 




duplicate parts. 

352 

821 

6.6 

Total . . . 

£5 561 

357 

100.0 


The zemstva play an important part in providing farm "holdings, 
pecially small ones, with an im])roved agricultural oiiliit on the easiest tenns^, 
According to the hgurCwS given hy the vStatistical Bureau of the Council of 
the Mine and Metal Congress the annual turn-over of the zemstva depots in 
connection with the sale of agricultural machines, implements and articles 
in metal has risen from £ 528 650 to £ i 469 647. 

950 - Wind-driven Device for Scaring Birds, Field-mice, Moles etc. — Deutsche Land^ 
YearXIyll, No. 35, p. 323. Berlin, May r, 1915. 

For the purpose of scaring mice, moles and the like from fields, gardens 
or naeadows, Frau CimisTiNB Kampgbn has invented a simple and cheaj) 



Fig. I. Fig 2. 

Aparaio moviUo por cl vienlo para espantar lijfijarus, ralonof^^ etc. 

device which has been patented in Germany under No. 275 264. It consists 
of a hollow vessel, such as a wine bottle for instance, sunk in the ground up 
to the neck and provided with a clapper driven by the wind, which, 
by beating against the inside of the bottle, prodirces a noise that in a short 
time scares the vermin away. 

Fig. I, is a front view and Fig. 2 is a side view of the device ; a) is a 
bright metal disk to which the pendulum or clapper c is fastened by a small 
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rod. At the base of the disk two strips are attached so as to prevent the 
rain from, getting into the bottle d, on the neck of which the disk is placed. 
When the latter is struck by the wind it moves to and fro and scares birds 
away and at the same time causes the clapper to beat against the inside 
of the bottle. 

951 - A New Multiple Honey Extractor. —Jacquet, rene in UApiciiitew, Year, 
No. 3, pp. 60-63. Po,ris, Junc-July 1915. 

The apparatus consists of a drum supported by a stand on the frame of 
which rest the two ends of the axle passing through the centre of the drum. 
One extremity of the axle is fitted with a multiplying gear and handle. 
To the axle, within the receptacle, is attached a series of supports, each ar¬ 
ranged for four frames. The supX)orts are formed of several components,, 
each consisting of an arm having at its distal end a fixed stop and at its 
basal (axial end) a moveable rest. By shifting this latter the support may 
be adapted to any size of frame ; it also allows, by means of a simple auxi¬ 
liary arrangement, the sub.stitution of two half frames for a complete one. 
Finally it compresses a spring for grasping and fixing the frame, acting 
like a pair of pincers the grip of which is strengthened by the rotatory 
movement. 

The method of working is as follow^s : 

The lid, which forms as it were the upper half of the drum, opens and 
discloses one of the supports, ready to receive the frame, the cell cappings 
having been removed beforehand. Each .support is raised in turn and held 
in position by a brake. When all the supports have been filled with frames, 
which ensues in less time than with the old cage system, the cover is shut 
down and turning is begun. The honey is projected obliquely from the cells, 
streams down the walls and escapes at the bottom of the drum. 

This new^ extractor curtails considerably the length of the operation, 
twenty frames being emptied in half the time required for four by the old 
method. There are no longer any damaged combs, pressure, or friction 
affecting the wax partitions. A further advantage is the safeguarding of 
the brood, for the honey leaving the cells obliquely, as it does, cannot 
sweep away the larvae. The ap)paratus, therefore, results in a considerable 
economy of time, money, bees and wax and also allows, with a little alte¬ 
ration, of the conversion of the apparatus still in use. 

952 - Appliance for the Treatment of Liquids in Thin Layers during Sterilisation by 
Ultra-Violet Rays. — Billon-Dagufrre in Comptes-Rendus dc VAcademic des Sciences, 
Vol, 161, No. I, pp. 18-20. Paris, 5th July 1915. 

In the sterilisation of water by ultraviolet rays (i) it is of considerable 
importance that the liquid should pass in thin layers as close to the rays as 
possible. 

The author has put before the French Academy of Sciences an appli* 
ance for sterilising the water and drawing it off in actual contact with the 
lamp producing the rays, that is to say where the sterilising action reaches 


(i) See Jan. 1912, No. 199. 



122.8 


AGRICUVrUKAI, MACHINERY AND IMPI^EMENTS 


its maximtuii. Tlie water is drawn od by means of a T-slia|}ed tube of 
pure transparent quartz. This tube is ]>rovidecl with a horizontal window 
in contact with which the lamp is placed (I'igs i anrl 2), Wlien tlie flow 
of water is considerable (5 000 to 10000 Hires per hr.), a second lani]) is 
brought into use ; the tube is then ])rovided with two exaeth" o])])osile win¬ 
dows or slits for the passage of the sterilised water (Idg. 3.) 



Kg. 3. Kg. 2. Fig. 3. 

AppHarce for tht* treatment of Hqnids in thin layers during sterilisation by ultra violet rays. 

The inventor has tested his apparatus continuously over a jieriod of 
3 000 hours without reduction of current, on water from tlie Seine containing 
highly virulent cultures of B.coli cholera vibrios, tubercle bacilli and other 
pathogenic germs. Tlie total consumption of electricity for the two lanqjs 
ill series was only 4 amperes 85 volts from a continuous current of no volts, 
and the rate of how of the water was at least 10 ooo litres per hr. As not 
a single pathogenic germ was found in the water outlet tlie result was more 
eflicient and economical than any obtained hitherto, 

953 Trials of Tractors at Allainville, France. — Sacnier, iusnri, in jourmti tVAi^n- 
cttUitfc Pnitiqtiv^ Year 79, No. 50, jjp. Paris, July 1,1915. 

Count has recently imported from the United States 

of America .some small tractors with the object of introducing them to 
French farmers, many of whom are at present encountering difficulties 
in getting their fields, tilled owing to shortage of hands and teams. 

About the middle of last June six of these tractors, hitherto unknown 
in France, were tried at Allainville (Seine-et-Oise, France) on one of the 
Count^s farms, and in the presence of a number of farmers. Three of these 
tractors were BulU' tractors, two were endless self-laid track tractors 
of the "'Caterpillar'' type and one a large four-wheeled type. They 
were all, save the latter, constructed for medium and small farms. 
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The Bull tractors have two large wheels, of which one is the driving 
wheel, and one small steering heel, and a two cylinder horizontal motor. 
The smallest size is ii feet long and 4 ft. 5 in. wide. It develops 10 HP. at 
the pulley of which 5 HP are available for haulage. It weighs 3520 lbs. 
and costs £120. 

Their performance at Allainville was excellent, their simplicity, flexi¬ 
bility and easy management were a source of surprise to the spectators. 
These tractors can be hitched to a plough or other agricultural implement 
like a team and they work regularly and turn easily without requiring 
large headlands. 

The caterpillars that were tried are 9 ft. 10 in. long, and 5 ft. 3 in. wide, 
they weigh 3280 lbs. and develop 10 HP. Their cost is £240. 

954 - Review of Pat nts. 


Tilling machtnea and imphmcnfi, 

1 I Implement for weeding and thinning plants. 

161 084. Wccdiiig implement. 

161316. Potato liiller. 

161 661 Weed destroying machine. 

I-17 e 18. Spade wnth extensible handle. 

147 56(8. New tooth for harrows. 

60 324. Plough for extracting stumps. 

60 404. Turn-share plough. 

38 o2.p Rotary cultivator. 

38 060. Drivmg wheel for motor troughs. 

38 117. Shovel blade. 

38 167. Motor plough. 

38 168 —38 398. Stump pullers. 

38 324. Forest plough and seeder. 

38 290 — 38 396. Ditching machines. 

38 395. Rotary tilling machine. 

United Kingdom 5 733. Garden and like rollers. 

6 430 Ploughing apparatus. 

United States i 140 409. Stunii^ iniUer. 

I 140 564. Harrow. 

I 140 767 — I 1.^0 970 — I 141135 — I 141 804. Cultivators, 
I 141 330. Extension hairow. 

I 1.467. Drag harrow. 

I 1^2 503. Weed cutting implement. 

I 142 081. Combined harrow and cultivator. 

I 141 997. Rotary weeder and cultivator. 

I 141 965. Plough. 


British India 
Canada 

Italy 

Spain 

Sweden 


Manure distributors. 


Sweden 
United States 


38 233. Manure distributor. 

I 140 371. Manure spreader. 

I 142 064. Guano distributor. 

X 142 X97. Manure loading apparatus. 



1230 


AOMCUWURAty MACHINERY AND IMPLEMENTS 


Drills and sowing machines. 

Sweden 38 022. Ball beaiings for sowing machines 

38 118. Tdcscopmg lubes loi <lnUs 
38 346. Wheelbarrow sowing machines. 

Unit eel Stales 1 140755, Com planter. 

I 142 40t)— I 142 481. rianlers. 

1 1^2 515. Potato planter. 

1142311. Marker mcchaniftiii lor planlas. 

Reapers, mowers and other harvesting machines. 

161 075. Slieafloader. 
i6r 522 Elax harv^esling machine. 

38 023. Grain harvester. 

38 061. Horse rake. 

38 348, Drag rake. 

I 130569. Peanut harvester. 

I 140 979. Harvester butt-board. 

I 141 298. Grain harvester. 

I 141 G95. Hay rake. 

1141 372. Kafir com header. 

1142 390- Bundle carrier. 

1112 036. Driving mechanism lor corn harvesters and the like. 

Machines for lifting root crops. 

United Kingdom 5 904. Machine for digging potatoes. 

6 3S1. Machine for lifting potatoes, bulbs, beets, etc. 

United States 1142 049. Uprooting mechanism for heel harvesters. 

I 142 048. Beet haivesters. 

Threshing and winnawing machines. 

I 705. Threshing machine. 

Tbx o(>o. Threshing mechanism. 

161 201, Threshing machiiu*. 

I fix 305. e.rain cleaning nmcliiiie. 

fio3J j. Nt‘w sy.stem of threshing machines which can bo used lor dee 
wheal ami other kinds <»f grain, 
fio 325. Winnowing tnachlne. 

Go 3 30* Inpu'ovemcnt in winnowing machines. 

38 08 (. Beater for threshers. 

38 293. Straw shaker for threshers. 

Machines and implements for the preparation and storage of grain, fodder etc. 

British India x 74 7, Improvement in toggle-lever baling presses. 

1811. Improved machine and apparatus for drjfing par-boiled paddy 
and other grain. 

X 830. Device for cooling and cleaning rice and other cereals. 

37 879. Stand for drying hay. 

38 021, Apparatus for drying cereals in the sheaf, or htiy. 


British India 
Canada 

Spain 

Sweden 


Canada 

Sweden. 

United States 


Sweden 
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United Kingdom 4 8S2. Baling press. 

United States i 141 088 Baling press. 

I 142 181. Corn husker-shredder. 

I 142 432. Hay sling. 

Dairying machines and implements. 

Sweden 37 915. MUk filter and cooler. 

37 975 Device for milking machine. 

38 166. Device lor milk pails and the like. 

38 236. Improvement in separatois. 

38 293. Milk-can for separators and applicable to rotating or oscillating 
chums. 

38 294. Device for separators. 

United Kingdom 6 006. Clo.sures for milk churns. 

Other agricultural {machines and implements. 

British India i 702. Improvements in instruments for tapping rubber-producing 

plants. 

I 770. Apparatus for spreading tea leaf and the like. 

I 843. Improvement in machines for treating flax and other fibrous 
plants 

1 851. Device for trapping insects 

Canada 161334 Grain pickling device. 

Cuba 2 271. Improvements in the mechanism for regulating the pressure of 

the cylinders in sugar mills. 

2 274. Improvements in sprayers for the control of weeds 

Italy 1-17 307. Nozzle with faucet for sprayers. 

1-17 550 * Arrangement of the valves of sprayers in view of their accessibility. 
147 306. Oesophagian, tube for the control of tympanitis in cattle. 

133 501 - Filter for sprayers. 

^57 736. Watering-can with valves. 

147 744. Improvements in spraj^ers. 

Spain 60 274. Automatic oil tanks and clarificators for oil for continuous 

filtration and clarification. 

60 344. Improvements in transmission of power to oil mills. 

60 358. Pnming apparatus for vines and trees. 

Switzerland. 69 895, — 69 896, Device for gathering fruit from trees. 

Sweden 38 0S3. Toothed wheel for agricultural machine. 

38 295. Fly trap. 

United Kingdom 5 570. Heckling machine. 

5 742. Apparatus for dr3dng tea, coffee, grain etc. 

5 866. Tea rolling machine. 

6 029. Chicken brooders. 

6 087. Machine for cracking nuts. 

6215. Apparatus for coagulating rubber latex. 

6 365. Apparatus for treating palm fruit. 

United States i 140 823. Autotractor. 

I 140 969 1 141 126 — 1142 066, Tractors. 

1141 295. Tractor operated by internal combustion engine. 

1142 148. Clevis attachment for draught evener* , ‘ 



RUKAI, ECONOMIC 


URAL 

JKUMICS 


1232 


RURAL ECONOMICS 

955- “ Determination of the Capitalisation Value of Agricultural Estates and Lands. 

— TANNiiR, Karl {Agrarokononiischt* Onlcisiichiingcii /.uni schwi'i/oiiscluMi/J n ilu'dit uu- 
Icrbosioticlcrcr J.knicki^icliligiing(ks iCrlrAgfwcrti'bl.iiniwirtscliullliclK'r ('.cwn be um I (li uik!-. 
stiicke) in LandwidsdiaftItches Jahibuch tier Schweiz, V<'nr jy, Tart 5, jip. 5 Uernc, 

191.1. 

In parts I and II of his work, the writer discusses the ecoiunnic and 
social importance of the capitalisation value (value based on returns, 
Ertragswertin agriculture, the question of agricultural taxation in 
general, and the position occiqned by the capitalisation value of estates 
and farm-lands in the vSwiss Civil Code and Cantonal laws, cs])eciall\ with 
regard to rights of succession and mortgage. Part III which is chiefly 
technical, deals with the actual determination of the cai)ita]isati()n value 
of estates and farm-land. Chapter 1 contains a suiuinary of the opina)ns and 
jiblgments of agricultural literature on the taxation of agricultunil ])ropei1y 
based on the value of the returns; Chapter 2 treats of the process Cor 
ascertaining the capitalisation value of agricultural estates based on the 
gross returns from their working, a method devised by Prof. L\ur (i) and 
adopted by the Swiss Peasants’ Secretariat. After discussing the theoreti¬ 
cal basis of this method the writer explains how it is technically apjflied 
in practice. 

The flrst step to be taken in assessing an agricultural estate on the basis 
of its capitalisation value, is to determine the precise gross return from the 
estate. Ibr this purpose a cpiestion form is employed which takes into 
account the details of the estate and thus enables the assessor to obtain 
an exact knowledge of the ooiiceni of wliich he has to determine the average 
gross returns for the last 5 to 10 years, Bnch returns will be also realiz¬ 
able in the future as they corres]K)iid to the general average of the region, 
The writer reproduces the (juestiou form emjfloyed for this purpose by the 
Swiss Peasants’ Secretariat. 

The second step consists in the choice* of the coeflicieul for the <leter- 
inuiation of the ca^ntalisulion value from the table of Ilu‘se eoeriicients, 
taking into acantnl the ty])e <»F farming, the orientalioii of the production 
and the size of the coneerit to he valued. 

This coeflicient may lie liable to small variations if the estate in 
'question, owing to certain ]>eeulianties, canmd he placed mider any of the 
established heads in the table. On multiplying the gross iticonie by the 
factor for the capitalisation value, the average capitalisation value of the 
estate is obtained (land-capital, building-capital, improvement-capital, 
cultivation-capital) the product of the combinatir)n of all the factors of 
production taking part in the agricultural concern and employed in ac¬ 
cordance with local methoils. 

To determine the capitalisation value of the land itself, it is necessary 


(i) See 7?., Septujuber 1932, No 1337. 


pV. d. R.) 
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to deduct from the agricultural revenue, the returns from the buildings. 
For dwelling houses one takes into account the capitalisation value (the 
capitalised difference between rent and outlay, -b the value of builcling 
material after demolition) ; for farm buildings, the value of construction is 
considered, and both are determined in relation to the economical value of 
the buildings. For the determination of the capitalisation value of each 
particular lot of ground, 3 different methods may be emplo^-'ed: the method 
based on the commercial value, the natural method, and the combined 
method. The method based on the commercial value, establishes the com¬ 
parison between the capitalisation value and the commercial value of the 
estate as a whole, and with the help of this comparison and of the known 
commercial value of the lot in question, the capitalisation value of this lot 
is determined. — The natural process starts from the average capitalisation 
value per acre of the estate, from which the estimate of the lot in question 
is established according to its natural and economic conditions; lliis is 
done with greater exactitude by the aid of a system of points devised by 
Prof, Taur, that is the number of points to be assigned is reckoned either 
according to the object of the assessment, or according to the average con¬ 
ditions of the agricultural property in question, or the average and custom¬ 
ary conditions of the region. — The combined method (a combination 
of the 2 previous methods) first of all establishes the numerical ratio between 
the average capitalization value per acre of the estate, and its average com¬ 
mercial value per acre. Then it determines the average commercial vahie 
per acre of the lots belonging to the group of fields which include the lot to 
be valued. By aid of this latter value is then calculated, according to the 
method based on the commercial value, the average capitalisation value per 
acre of the land in this group of fields, which serves in its turn as the point of 
departure for valuing the natural process, the particular lot in qtiestioii. 
Apphdng the point system one then compares in the first place, the lot of 
ground to be valued with the average of all the lots belonging to the group 
of fields in question. 

The capitalisation value of the bare land of an agricultural estate, can 
be obtained by deducting from the total capitalisation value of the estate 
the building-capital + the cultivation-capital; it may however be directly 
calculated by the aid of the coefficients of the capitalisation value of tlie 
soil established ad hoc by the Swiss Peasants' Secretariat; coefficients which 
represent the relation between the capitalisation value of the soil, and the 
gross revenue from the estate. To determine the capitalisation value of the 
bare land of each particular lot, the method based on the commercial value 
and the combined method can only be employed in restricted measure; 
the natural method based on the point system may here be employed with 
advantage. If the capitalisation value of entire communes is to be 
estimated, one must first, as previously, determine the total gross revenue 
of the commune, then choose the average coefficient of capitalisation value, 
taking into account the average conditions obtaining in the commune as 
regards the type of farming, the trend of production, and the size of the 
estates ; multiplying the gross revenue by this average coeffici^t, the capi- 
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talisation value of tlie entire commune is obtained. In order to calottlatc 
by the aid of this value, the capitalisation value of each ])articular lot, one 
may, as before, einplo> 3 methods. As general rule the method based on the 
commercial value may be employed ; the natural method is paiiicularly 
advisable when the CvStates are isolated and liave clearly defined honndaries, 
whilst the combined method is best employed when the buildings are 
clustered into villages, and where the demesne is inncli scattered, bike- 
wise, the capitalisation value of the bare land of an entire commune can 
be calculated directly with the aid of an average cocfilcieut of the soil’s 
capitalisation value. 

In the last Chapter the writer discus.ses briefly the relation between the 
unrestricted dealings in agricultural property, and the principle of eaiiital- 
isatioii value; and advocates, in view of the more exact application of esti¬ 
mates based on capitalisation value, the extension of agricultural book¬ 
keeping and the institnlion of valuation offices, similar to the one founded 
in 1914 by the Swiss Feasants' League (1). 

The accompaiiymg bibliography comprises 125 publications. 


AGRICULTURAL INDUSTRIES. 

956 - On the Longevity of Artifieiaf Cultures of Wine Yeasts Preserved in a 10 per 

cent Sugar Solution.— Meis.'^ner, R. in ZcUscImft fur Ifchhdu md WeiMuiikilun'^y 

Ytiai ir, Fart 3, pp. 103-107. .Berlin, Mnrch 1915. 

Of twenty-five cultures of dilferent races of yeasts of Wiirttemberg 
wine which had been stored since September 22,1901 in 10 cc. of a xo per 
cent solution of sugar in small Ereudenreich flasks, 15 were found to be still 
alive at the beginning of 1912 whilst 9 were found dead at the end of 8 
years. The remaining culture which .still contained active cells was ex¬ 
cluded from the experiment because sterile gni])e juice was added. 

On April 21, 1913, of the 15 living cuitures used to continue the expe¬ 
riment one was almost and two were already dried up, wdiilst the remain¬ 
ing 12 still contained some solution. On the same day ro ce. of sterile 
distilled water was added to each of th<^ 15 flasks and twery preen,ulion 
takeu to avoid infection. 

In December the dried or almost dry cultures were found to be <lea.{l 
whilst the remaining 12 cultures showed a strong developnumi when 
inoculated into fresh sterile grape juice. The year following, i r. in 
December 19x4 these 13 cultures were again tested by iuocuiation with 
a platinum loop into sterile grape juice ami incubated at from 20 to 22^*C. 
By December 27, 1914, all the inoculations had produced fertnentation, 
thus showing that these cultures had retained their vitality during 13 
years. 

On January 8, X 9 ’^ 5 » culture was inoculated into 400 cc. of 
sterile grape juice and compared with similar inoculation of cultures 

(i) See I'ebruary 1914, No, 171. , {EiL), 
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which had been transplanted into fresh juice at least 25 times in the course 
of the 13 years, the last occasion being December 28, 1914. The flasks 
closed with cotton wool and covered with filter paper, were weighed each 
day to determine the rate of fermentation in terms of the loss of weight of 
carbon dioxide. 

The results showed that the 12 strains of yeast had lost none of their 
fermentation power during the 13 years of storage. In fact one of the 12 
strains showed a greater activity than the cultures which had been kept 
fresh by transplantation. 

The researches are being continued and further results will be pu¬ 
blished in due course. 

957 - Summary of Researches on the Presence of Coal Tar Dyes, in Wine. — :masoxi 

Giulio ill Le Siaziom sptnnientah Li;^ranc ifahane^ Vol XEVIII, Part, pp. 508-511. 

Modena, 1915. 

The following reagents were used in these experinrents: i) 5 per cent 
solution of potassium, ferrocyanide; 2) 15 per cent solution of neutral lead 
acetate. Two cc. of wine are placed in a test-tube and 2 cc. of ferrocyanide 
and 5 cc. of neutral acetate solution are added. The mixture is boiled for, 
several seconds and set aside. A precipitate rapidly forms and after 
about I minute the liquid appears very limpid. 

If the wine contains no coal tar colouring matter the liquid remains 
uncoloured, on the other hand the presence of dyes is indicated by a more 
or less intense rose colour. The reaction is not very distinct when the 
colouring matter is present in quantities less than i gram per hectolitre 
(22 gallons) but it is very pronounced for quantities of 2 to 3 gms. per 
hectolitre. The amount of dye required to produce an appreciable colour 
in the wine is at least 5 grs. per hectolitre so that this reaction is suffi¬ 
ciently sensitive for all practical purposes. 

958 ~ Influence of Citric Acid on the Keeping Qualities of Ciders Poor in Acid. — Mul- 

lfr-Tiiurgait, H. and Osterwalder, A. in T . andtv%riscluifiHchcs Jahrhuch dev Schictz ^ 

Yvar j(), Part i, pp. 48-5^. Berne, 1915. 

- In these experim.en.ts the writers set out to determ,ine if the addition 
of a certain quantity of citric acid will protect ciders of low acidity from de¬ 
generation and especially against the disease known as Milchsaure- 
stich'' (i). The effect of citric acid was also compared with that of tartaric 
and lactic acids, A number of fermentation flasks of half litre capacity 
were filled with 400 cc. of the fresh juice of very ripe Theiler pears. No acid 
was added to som,e of the flasks and to others 2 or 4 gms. of tartaric acid, 2 
or 4gms. of citric acid and 4 or 8 gms. of lactic acid per litre were added. The 
flasks were placed in a cupboard at a temperature of about 16^ C, 


(i) According to MiUler-Thurgan (Die Bakterien in Wein uiTd Obstwein unci die dadurch 
verursachten Veranclernngen, Landwirtsch. Jahrb. dcr Schweiz, Year ?.9, Part x, pp. 55 anciseq.) 
wines and ciders infected by the disease known as **Milchstiureslich”arc characterised by a 
bitter-sweet taste and an odoiu* suggestive of bad saner-kraut The disease is aiused by 
the presence of large quantities of lactic and acetic acid formed by the decomposition of sugar 
and malic add by Bactemm mannitopocum and B. gmcile). • ’ 
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Samples of elder. 

Before fermentation. 

After fei mentation 

0 

i§ 

0 ft 

S| 

Total acid 

expressed 

as malic acid 
ill "ins pel litre 

Non volatile 
acid 

expressed 
as malic acid 
111 gms per litre 

Total acid 
expiessed 
as malic acid 
in gnis pet litre 

Volatile acid 
expressed 
as malic acid 
in gms.per litre 

Non volatile 

3 h 

'Ill 


a) 60 days after the 

beginning of the experiment {November 20, 

1912) 


Without 

acids. 


2,88 2.40 3.21 

1.62 

1.43 

2.<)6 

With 2 

per cent citric acid 


4.62 4*37 4-S2 

1.09 

3.62 

2..1O 

» 4 

» 3> 1) . 


6.49 6.24 6.80 

i.oS 

5.61 

2.08 

» 2 

» tartaric , 


4.72 4-17 4-82 

0.96 

3-73 

2.30 

4 

3) 53 3> 


6.56 6.31 7.53 

0.94 

6.50 

T.18 

V 4 

» lactic . 


5-59 5-34 6-96 

0.76 

6.12 

3-76 

» 6,6 

y) 33 . 


7-77 7-52 1 9-11 

0.81 

8.22 

7.08 

Unfenneuted sample. 


— — 2.SS 

0.44 

2.40 

0.50 


b) 8 months after the beginning of the experiment {May 1913) 


Without acids. 


. 6.23 

3.81 

2.04 

5.40 

With 2 

per cent of citric acid 

. . . • 5-09 

3-91 

0.79 

3-76 

!> 4 

» 3) 3) 5) 


. 5*02 

3»45 

1.23 

4-32 

» 2 

» » tartaric » 


........ 4.58 

2.23 

2.13 

3-46 

» 4 

» S3 33 3) 


. .. 6.31 

1.90 

4.22 

2.83 

» 4 

') ) lactic 3) 



1.05 

4.84 

4.56 

» 6,6 

3) 33 33 3} 



1.02 

8.26 

— 


The presence of acids in the cider did not have much influence on the 
course of fermentation. However, towards the end of the fermentation there 
was a decrease in the flasks containing the tartaric acid and in those with 
the stronger dose of lactic acid. The addition of citric acid to the cider 
poor in acid had a rather favourable influence on the fermentation and the 
same result also occurred with the smaller dose of lactic acid. 

The samples of cider were then submitted to chemical analysis 60 days 
after the beginning of the experiment and again later about half a year, 
and the amount of acid was determined in each case. The results of these 
titrations are combined in the accompanying table and compared with 
the amount of acid before fermentation. 

From these results and the results of a bacteriological examination 
of the samples of cider the writers draw the following conclusions: 

Ciders of low acidity, like those used in these experiments are liable 
to spoil uhless some preventive remedy is added. Certain acids may be 
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used as preservatives. Citric acid however is of no use as it is rapidly de¬ 
composed by certain species of bacteria (B. manmtopocnm and B. gracile) 
which are generally found in ciders of low acidity, with the consequent 
formation of a relatively large amount acetic acid. Even 4 per cent of 
citric acid does not prevent the growth and action of these bacteria. 

Tartaric acid is better for this purpose, but according to these results 
a strong dose is required for a cider poor in acid. Two per cent was not 
sufficient to protect the cider against “ Milchsaurestich ” and even a dose 
of 4 per cent did not prevent the formation of acetic acid. 

The addition of 4 per cent of lactic acid preserves the cider completely 
and has a much stronger influence than 4 per cent of tartaric acid, which 
is surprising considering that the acidity is greater in the latter case. 

959 - The Indian Sugar Industry: Notes on Machinery and Manufacture in Northern 
India, 1914 . — Abel, Peter. (Harvey Engineering Company lyimited, Glasgow) in A grt- 
cultural Research Institute, Pusa, Bulletin, No 47, pp. 1-16, Plates i-V. Calcutta, 1915. 

The writer as representative of the Harvey Engineering Company of 
Glasgow was invited by the Government of India to ascertain the require¬ 
ments of the Indian Sugar Industry with regard to sugar machinery and to 
advise the Government in connection with sugar matter generally where 
such advices was desired. His observations and suggestions may be sum¬ 
marised as follows: 

Buildings. These generally appeared to be insufficiently lighted thus 
making cleanliness impossible. The approaches and exits are mostly 
badly arranged resulting in confusion of carts and animals and a consider¬ 
able waste of labour. The accumulation of cane in the yard rendered impos¬ 
sible the grinding of cane in the order of its arrival causing difficulties in 
feeding the machines and a deterioration of the cane affecting the clarifi¬ 
cation of the juice and the quality and extraction of sugar. 

Feeding the machinery. This is done by hand and involves a great 
deal of labour and supervision. Owing to the absence of railways in the 
factories the various mechanical arrangements in vogue in other parts of 
the world cannot be adopted in India. Much of the congestion, however, 
might be relieved by the use of the transfer crane of the American Hoist 
and Derrick Co. as used in Mexico. 

Manufacture, The percentage of juice obtained in Bihar factories is 
quite satisfactory though in most factories there were complaints as to its 
quality. 

As a rule the appliances for clarification were unsatisfactory in con¬ 
struction and their use very inefficient. 

The evaporators appeared to be sufficient for their work but their 
cleaning requires more attention. Any shortcomings in the quality of the 
sugar were attributable to the faulty construction and working of the clari¬ 
fiers. 

With a few modifications and additions to the factories the writer 
believes that the Indian sugar industry need not be fat behin<i that of Java 
in the matter of sugar extraction. , ■ , 
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84 - Cane Wax as a By-Product of the Cane Sugar Industry.— cross, w. e. (Chinust, 

Tiicuman Agricultural Exjieriment Station) in Tkc Internahonal Su^^ar Journal^ Vol. XVII, 

No. 199 >PP-SII- 3 I 3 * Eondoii, July 1915. 

The white powdery substance which occurs on the outer surface of 
the stalk of the cane especially in the region of the node consists of a very 
hard yellowish wax of specific gravity 0.961 and melting point 82^ C. D UMas 
describes it as an alcohol of the formula C24 O and IvBWEY as C24 O. 
On account of its hardness and high melting point it has possibilities as a 
substitute for carnauba wax, which command a price of about i shilling 
per lb. Various attempts have been made to devise a suitable method for 
its abstraction, but at present no realljr satisfactory method has been found. 

The crude wax obtained from filter-press cake by extracting with or¬ 
ganic solvents is very impure, containing fats and oils as well as the cane wax 
itself and therefore is much softer and of lower melting point than pure cane 
wax. The extraction and disposal of this crude wax would probably be 
unprofitable. Pure cane wax can be obtained from the crude wax extracted 
from press cake by fractional crystallisation from benzine, but only a rela¬ 
tively small yield is obtained. The pure wax is best obtained from the raw 
juice by centrifugal action, the crude product being purified by crystalli¬ 
sation from denatured alcohol. With the perfection and adoption of juice 
centrifugals it is hoped that the extraction of cane wax may become a com¬ 
mercial success. 

961 - The Food Value of Wheat Flour and Bread in Relation to its Phosphorus Com¬ 
pounds. — Masoni Giulio, in Le Sfaztom Spcnmcntali Agraru iialiane^ Vol, XlyVIII, 

Part 5-6-7 pp, 385-456. Modena, 1915. 

Part. I. — The writer gives an account of the literature on this sub¬ 
ject and the results of his analyses (see Tables I and II) from which the 
following conclusions are drawn: 

1) the total quantity of phosphorus, relatively small iu the finest 
flours, always increases in the more inferior flours and still more in the se¬ 
condary products, reaching its maximum in the bran. 

2) the total organic phosphorus compounds are in excess of the 
total mineral phosphates; 

3) of the difierent organic combinations of phosphorus the phytin 
compounds preponderate; the proportion of nucleins is less and that of leci¬ 
thin still less. The proportion of phytin compounds and to a less extent 
that of the nuclein compounds increases almost proportionally with increase 
in the total phosphorus. Although the phosphorus of nucleins appears 
in stronger proportions in the products containing most phosphorus (j^ol- 
lards and bran) the differences between them and the other products in 
regard to these phosphorus compounds are much less appreciable ; 

4) the proportion of mineral substances and ethereal extract always 
increases in passing from finer flours to bran. 

Comparing the percentage of phosphorus in the different phosphorus 
compounds of flour and of bread it is found that whilst the phosphorus of 
the phytin and nuclein is almost in the same proportion in bread as in 
flour, considering the greater humidity of bread, the lecithinic phosphorus 
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is in a considerably less proportion in bread. (lyecithins easily decompose 
under the action of heat and it may be also that the yeast may cause changes 
in the phosphorus compounds of flour). 


TaEIvB I. — Analyses of flour and milling residues. 


Type 

Quality 

and name of product. 

Yield. 

Percentages of substance in 

natural condition. 

of 

mill. 

per 

cent. 

Moist¬ 

ure 

Ash. 

Ethereal 

Extract 

Total 

P2O5 

P2O6 

as 

Eecithin 

P2OB 

as 

Ph> tin 

Pa Og 

as 

Nuclein 

Stone 

Flour of ist qual. 

19.10 

13.90 

0.420 

0.500 

0.240 

0.020 

0.102 

0.090 

rollers 

» » 2nd » 

25 84 

14.10 

0.560 

0.740 

0-358 

0.018 

0.180 

O.IIO 


» » 3rd » 

16.85 

14-25 

0.780 

0.900 

0.480 

0.028 

0. 80 

0.120 


ShartJS. 

17.79 

13-85 

1.000 

1.485 

0 589 

0.029 

0.310 

0.180 


Pollard . . . . 

w 

T 

go' 

14.60 

2.480 

2.090 

r.428 

0.040 

o.Sio 

0.150 


Bran. 

17-50 

14-55 

5.680 

3.350 

3.122 

0.041 

1.997 

0.200 


Milled wheat. . 

— 

14.20 

1.690 

1.460 

0975 

0.030 

0588 

0.145 

Cylinders Flour bran B . , 

70 

15.66 

0.480 

0.680 

0.264 

0.026 

O.I 10 

0.100 

1 Sharps. 

5 

14.20 

1.320 

1.400 

0.4180 

0.026 

0.231 

0.150 


v\ hite pollard . . 

3 

14.08 

3-640 

3.360 

I.97I 

0.033 

0.97^ 

0.204 


Dark pollard . . . 

4 

14.94 

4.300 

3.680 

2,304 

0.040 

1.254 

0.206 


Bran. 

18 

14.50 

5.900 

3.502 

2.994 

0.038 

2.457 

0.283 


Milled wheat. . - 

— 

15-05 

1,760 

1.660 

0.S60 

0.032 

0.609 

; 0.130 


The first analysis refers to “ Rieti wheat, tlie second to an undetermined variety. 
The percentage of yield refers to grain moistened with i per cent of watei. 

The hour is distinguished as ist, 2nd and 3rd quality or brand A, B, C. Brand A is 
used by high class bakers and confectiouers; brand B is a common hour for white bread; 
brand C known as “corpo” is used for brown bread, ('"Codetta ") sharps and'pollard 
Earinctta") arc intermediary products between flour and the secondary products. 


Part II. —The writer has determined the proportion of phosphorus and 
nitrogen soluble in water, in 2 per thousand h3’-drochloric acid and in hydro¬ 
chloric acid pepsin in wheat, wheat products and in bread. vSome of these 
results are given in Tables III and IV. The principal results of Table III 
with regard to phosphoric acid are: i) “ Calbigia’' wheat during milling 
undergoes a greater pulverisation of the cortical parts and gives a flour 
richer in total phosphorus compounds than “ Fucense’^ w^heat, although 
the grains of the latter may be richer in phosphorus compounds, thus 
showing that the variety has a great influence on the quality of the mflliug 
products; 

2) in all cases high yielding flours are aways richer in , phosphorus 
compounds. 
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3) bran is always richer in phosphorus in proportion as the cortical 
detritus is more abundant; 

4) the solubility in water of the phosphorus compounds of flour can 
be represented with a certain approximation, by of the total phospho¬ 
rus ; whilst in the case of bran it varies between ®/io and ; 

5) the solubility in hydrochloric acid at 2 per thousand does not 
differ much for flours from the solubility in water, whilst it is higher in the 
case of bran; in the purest bran it may reach to and more; presumably 
this may be attributed to the high proportion of phosphorus in the form 
of phytin occurring in bran. 

6) the solubility in hydrochloric acid pepsin is in all cases much 
superior to that in water and hydrochloric acid at 2 per thousand ; in flour 
and bran it generally varies from 7io ®/io c>f the total. 


TabuE II. — Analyses of bread. 


BraBd of flour and type 

of mill. 

1 

Quality 

of bread. 


Percentages of substance in natuial state 


Moist¬ 

ure. 

Ash. 

Ether 

Extract 

Total 

PsOb 

Pa Ob 

as 

Eecithin 

Pa Ob 

as 

Phytin. 

Pa Ob 

as 

Nuclein 

B, vpith cylindeis . . 

Trade; 

white 

33.10 

0.470 

0.542 

0,228 

0.007 

0.130 

0.080 

Corpo, witli millstones 

brown 

36.70 

0.630 

0.876 

0.356 

0.007 

0.160 

0.130 

S% with cylinders . , 

white j 

32.20 

0.322 

0.480 

0.180 

0.005 

0.090 

0.070 

Cotpo, with millstones 

brown 

34-50 

0.590 j 

0.712 

0.280 

0.006 

0.160 

O.IIO 

dark flour. 

Home made: 

brown 

30.30 

0.952 

1.230 

0.412 

0.005 

0.195 

0.120 

» ft . 


35.20 

0.860 

0.800 

0.389 

0.007 

0.150 

0.150 


With regard to the nitrogen : 

1) there is no notable diSerence with regard to the total nitrogen, 
between the flours of different yields and between the brans of the same 
lot; whilst there are slightly more appreciable differences between flours 
and brans with regard to the greater richness of the latter; 

2) the solubility in water of nitrogen compounds is about ®/io 
total in the case of flour, whilst it may reach an average of 7io in the case of 
bran; 

3) the solubility in 2 per thousand hydrochloric acid^'isl^greater than 
in water in the case of flour since it may reach VioJ whilst in the case of bran 
it is almost the same as in water; 

4) the solubility in hydrochloric acid pepsin is much more consider¬ 
able in the case of flours, reaching ®/io; it is less with bran, reaching about ^/^o; 

It must not be forgotten, however, that the digestibility of bran is 
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Tabee III. —• Percentage composition and solnbility of wheat 
and wheat products. 





bO 

a 

'i« 

a 



PaOe 



Nitiogen 





43.3 

0 cti 

B 

1 


Total 

water 

soluble 

D 

1 % 

It 

.a 

soluble 
in acid 
pepsin 

Total 

water 

soluble 

soluble 

in 2«/oo HCl. 

||.S 

'o 

’0 ^ y 

.3 

Calbigia ” wheat 
Milled wheat. 



14.10 

1.760 

1.102 

0621 

0.610 

0.S07 

2.180 

0.620 

0.607 

1.810 

Flour 

of yo% yield . 


hair 

13.90 

1.240 

0.741 

— 

— 

— 

— 

— 


— 


»j 70 » 


silk 

14.10 

0 920 

0.600 

0.342 

0.348 

0.490 

2.050 

0.539 

0.837 

1.850 


»> So »> »* 


hair 

14.05 

X.220 

0.760 

0392 

0.390 

0.600 

2.100 

0.520 

0.800 

1.870 


» 90 » » 



13.80 

1.280 

0.860 

0.480 

0.517 

0.668 

3.150 

0.465 

0.703 

1.870 

Bran 

» 30 „ . 


silk 

14 05 

3730 

2.270 

1000 

1570 

2.120 

2.200 

0.700 

0.700 

1.600 


», 20 „ „ 


hair 

14,00 

4.120 

2450 

1.168 

1650 

2.120 

2.240 

0-744 

0.677 

1.640 

>> 

» 10 „ „ . 


» 

1410 

6.060 

3 - 3^9 

1423 

2 600 

2 113 

2.310 

0.745 

0.697 

I.71O 

*' Fucense ” wheat 
Milled grain. 


_ 

14.20 

1660 

1.073 

0.700 

0 710 

0838 

2.270 

0.640 

0.680 

1.855 

Flour of To % yield . 


hair 

14.25 

0.800 

0.580 

— 






— 


» 70 „ „ . 


silk 

14.10 

0.720 

0.520 

0342 

0.293 

0.470 

2.170 

0.418 

0.785 

1.900 

V 

» So „ „ 


hair 

14.00 

0.860 

0.650 

0.400 

0.386 

0.550 

2.200 

0.510 

0.750 

1.835 


» 90 „ „ . 


» 

15.05 

1.100 

0.770 

0.440 

0.4 28 

0.655 

2.200 , 

O.4S0 

0.690 

1.880 

Bran 

« 30 „ „ . 


silk 

13.85 

3670 

2.330 

1.100 

1.635 

2 OTO 

2-545 

o.6go 

0.710 

1.900 


» 20 „ „ . 


hair 

14.05 

4.900 

3.750 

1150 

1.630 

2.310 

2.600 

0.730 

0735 

1.900 

” 

M 10 „ „ . 


» 

14.30 

6.680 

3.809 

1.348 

‘2 760 

3.382 

3.870 

0.772 

0793 

2.120 


Tabee IV. -- Percentage composition and solubility of bread. 


Eeaveu used in maldng the bread 
from "Calbigia” wheat . . . 

43 45 

0.480 

0.248 


— 

— 

1.590 


— 


Whole meal bread*. 

34.30 

' 1150 

0.705 

0.508 

0.508 

0.500 

1.650 

0.279 

0.234 

1,390 

Bread from 70 % (silk) • . . . . 

3320 

0.655 

0.411 

0.320 

2.290 

0 

0 

1.620 

0.310 

0.290 

1-350 

1 

0 

CO 

36.40 

0,831 

0.504 

0.340 

0.378 

0.390 

1.620 

0.260 

0.300 

1.520 

M »» 90 „(»)•-• . 

35.90 

0.868 

0.562 

0-400 

4.435 

0.400 

J.630 

0.186 

0228 

1,480 

Wtth ‘Fucense ” wluat 











Whole meal bread. 

36.10 

1.080 

0.723 

0.485 

0.500 

0.490 

1690 

0.213 

0.232 

1.300 

Bread from 70 flour (silk).... 

34.50 

0.537 

0.361 

0.246 

0.252 

0,280 

1.650 

0.232 

6.233 

1.4x0 

0 

CO 

34-10 

0.621 

0.440 

0.300 

0.332 

0300 

1.C50 

0.335 i 

0.300 

, 1.510 

» » 90 » ( ». ) 

36.15 

0,764 

0.513 

0.310 

0.330 

0.350 

1.630 j 

O.X 99 

0,242 

: 1.430 



*•' Product of the entire grain. 
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chiefly proportional to its fineness. Lopriokb [Stazioni Sperimentali agrarie 
italiane, 1915, p. 297) showed by means of artificial digestion experiments 
that with wheat bran the digestibility of nitrogenous matter was 85.9 per 
cent for fine bran and 79 per cent for coarse bran. 

The results of table IV with regard to the phosphoric acid shows : 

1) that the total quantity of phosphorus compounds is greater in 
bread manufactured from the heaviest yielding flour and very high in bread 
made from whole flour; 

2) that the solubility in water or 2 per thousand hydrochloric acid 
shows little difference and remains in almost identical or a little higher 
proportions that of the flour. 

3) that the solubility in hydrochloric acid pepsin is not very different 
from that in 2 per thousand hydrochloric acid. 

With regard to the nitrogen: 

1) the proportion of total nitrogen is not appreaciably different 
in various kinds of bread; 

2) the proportion of nitrogenous substances soluble in water and 2 per 
thousand hydrochloric acid is little diminished in comparison with the 
corresponding flours, since it is generally below of the total, which is 
easily accounted for by the changes in the nitrogenous matter caused by 
heat during the baking of the bread; 

3) the proportion of nitrogenous substances soluble in hydrochloric 
acid pepsin remains almost the same as in flour, and varies between ®/io 
and 

With regard to the notable solubility in water of the phsphorus com¬ 
pound of farinaceous substances the writer points out the desirability of 
avoiding the loss of considerable quantities of phosphorus compounds in 
the cooking waters of various vegetable foods. Researches on this point 
have already been initiated. 

An appendix contains a bibliography mentioning 74 works. 

962 - Composition of the Grain, Flour and Milling Offals of Four Varieties of Irish 
Wheat. Hunter H. in Department oj Agriculture and Technical Instruction for Ireland, 
Journal, Vol. XV, No. 3 , pp, 550-562 Dublin, April 19 x 5 

In 1908 the Department of Agriculture and Technical Instruction for 
Ireland commenced a series of experiments with the object of determining 
the agricultural and milling values of Red Fife, Square Head Master, White 
Queen and White Stand-Up Wheats. The Irish Miller’s Association 
cooperat^ in these experiments. These researches gave the opportunity 
of invptigating the composition of the various milling by-products. The 
varieties of wheat studied were cultivated in one experimental centre in 
1908 and in 3 centres in 1909, in deep loam; the varieties of seed used for the 
3 e^erimental centres in 1909 was obtained from one bulk. Prom the ana¬ 
lytical results given by the writer in detail for each variety and locality 
during 2 years, the following general averages, relating to all 4 varieties, 
are deduced, and given in Table I. The percentages ate calculated on dry 
tnatter. 
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Tabbe I. — General Composition of Wheat and Milling Offals. 



OU 

% 

Albuminoids 

1 

1 % 

Carbo¬ 

hydrates 

% 1 

Fibre 

% 

Ash 

% 

Wheat Grain .. 

2.00 

i 3*75 

80 

2.5 

1-75 

Flour. 

0-75 

12.75 

86 

0.0 

0.50 

Bran. 

4.00 

15-00 

61 

12.0 

7.00 

Pollard. 

4-50 

16.00 

68 

5-5 

4.00 

Germ Meal. 

7.00 

22.00 

62 

2.7 

4.20 


According to Table I the composition of Flour, as compared to the 
wheat from which it was derived shows the following changes: decreases 
in the percentages of oil, albnminoids and ash, elimination of fibre, and an 
increase in the percentage of carbohydrates. 

Bran is characterised by relatively higher percentages of oil, albumi¬ 
noids, fibre and ash, and by a much lower percentage of carbohydrates 
than is present in either the original grain or in the flour. 

Pollard differs from bran in the higher percentages of carbohydrates 
and albuminoids; and lower percentages of fibre and ash. 

Germ Meal is characterised by high percentages of oil and albumi¬ 
noids; in carbohydrates it approximates to bran; in fibre to the original 
grain; and in ash to pollard. 

The percentages of moisture in the different products, show a consider¬ 
able variation, as shown in Table II. — The figures relating to 1909 are 
the averages of the data of 3 localities: 


Table II. ^ —■ Percentage of moisture in Wheat, Flour and Milling Offals 
0/4 varieties of Irish Wheat. 


Varieties 

Wheat Grain 

Flour 

Bran 

Pollard 

Germ Meal 

Red Fife 1908. 

15-22 

15,81 

12.75 

14-55 

12.77 

» » 1909. 

14.28 

12,60 

1 IX.05 

10.64 

9.69 

White Queen 1908. 

15-45 

15,40 

13.92 

13-95 

13.10 

tt » 1909.. . 

14.79 

12,62 

11,17 

10.39 

10.54 

White Stand-Up 1908. 

15-33 

15,24 

13^34 

14-52 

1322 

» » » 1909 . 

13-63 

12,67 

10.39 

11.47 

10.75 

Square Head Master 1908 . . , 

15-43 

15,70 

14*83 

3 : 4-^3 

13-32 

» » » 1909 . . . 

13-70 

12,85 

IX.95 

11.58 1 

9.94 
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The result of analyses shows that the composition of the grain of 
e.ach variety obtained in 1909 in three different centres, is stikingly similar, 
especially in regard to the percentages of carbohydrates and albuminoids. 
Therefore, each variety of wheat possesses a composition peculiar to itself^ 
upon which the nature of the soil and the climate of the locality in which it is 
grown appear to exert no influence. The differences in the composition of 
the grain of the four wheats under discussion are the direct cause of the 
differences noted in the composition of the flour and offals obtained from 
the varieties after milling. 

There is no difference in the composition of the bran and pollards of 
the two red wheats, Red Fife, and Square Head Master, and the two white 
wheats. White Queen, and White Stand-Up; therefore these results do not 
support the opinion that white bran is a better feeding material than red 
bran. 

When the germ meal is not separated from the bran and pollard during 
milling, the proportion in which it occurs in these two products has a great 
influence on their composition because of its richness in oil and albumi¬ 
noids. 

963 - The Manufacture of Bread from Potatoes in Germany (i). — ZeUschnft fur das 

gesamte Getfeidewesen^ Year 7, ISfo. 5, pp. 115^124. Berlin, May 1915. 

A report issued by the Imperial Department of Hygiene to inform the 
German public on the possibility of using potatoes in the manufacture of 
bread. It is based on numerous baking experiments and gives an exact 
idea of the present state of knowledge on this subject in Germany. The 
conclusions of this report are as follows: 

1) The method of improving the quality of cereal flours by means of 
potatoes or replacing part of the flour by potatoes has been in vogue se¬ 
veral years in Germany. 

2) In place of the tuber use is often made of its dry products such as 
potato flour and potato flakes. 

3) A limited quantity of potatoes added to flour does not injure in 
any way the quality of the bread. 

4) As much as 20 per cent of potatoes may be added to rye flour if the 
method of bread making is carefully chosen and applied; such bread is not 
different in appearance from that made exclusively from rye flour, 

5) By replacing a part of the cereal flour by potatoes a greater weight 
of bread is obtained than by using exclusively cereal flour. 

6) The nutritive value of potato bread expressed in calories is some¬ 
what lower than that of cereal bread. 

7) Potato bread contains a little less protein than cereal bread but 
this difference is very small when not more than 5 per cent of potatoes are 
used, It is only noticeable when 20 per cent of potato is baked with rye 
flour containing much bran. 

8) Finally, bread containing 80 per cent of rye flour and 20 per cent 

{Ed.) 


(i) See also B. May 1915, N** 544, 
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of potatoes differs very little from a bread made exclusively of rye flour. 
Bread containing more than 5 per cent of potatoes should be declared as 
such when sold. 

964 ~ Manufacture of Bread from Flour with Sugar Beets in Germany, — Neumann and 
Fornet (Communication from the Experiment Station for the rational use of cereals at 
Berlin) in Zeitschrift fitr das gesamte Getreidewesen, Year 7, No. 4, pp. 98-97. Berlin, 
April 1915. 

Series I. — The writers have made bread from flour with both fresh and 
cooked sugar beets by replacing 10 per cent of the flour by an equivalent 
quantity of dry matter of beets. Since fresh beets contain 80 per cent of 
water 50 parts of beets were mixed with 90 parts of rye flour. The beets 
were peeled, then pounded and mixed with rye flour, l^eaven was then 
added to favour fermentation. The usual process of bread making was 
followed but the taste of the bread was unsatisfactory owing to the charac¬ 
teristic flavour of beets. 

In a second experiment brewers’ yeast was used and the result was less 
satisfactory than before. 

In a third experiment cooked beets were used. After cooking they were 
pulped, mixed with rye flour and fermented with leaven. Fermentation 
was slow and the bread did not rise. The crust was however normal and the 
taste slightly sweet without the flavour of beets. 

Series II. — Attempts were made to make bread with flour from whole 
beets and from beet slices. In one experiment to per cent and in another 
5 per cent of rye flour was replaced by the beet flour. Fermentation was nor¬ 
mal in both cases. The bread made fom flour from whole beets had a dark 
brown crust and yellow-brown crumb, the pores were regular and the taste 
slightly sweet but agreeable and not resembling that of beets. The bread 
made from flour from beet slices had a less agreeable taste and the dough 
was a greyish green colour. 

Cakes made with a mixture of 30 per cent of beet flour and 70 per cent 
of rye flour were found very good. 

Series III. — In these experiments beet sugar was used, raw sugar being 
used with rye flour and refined sugar with wheat flour. The first dough 
contained 75 to 85 per cent of rye flour and the second 80 per cent of wheat 
flour. The bread containing rye flour and raw sugar rose well in the oven, 
had a normal appearance and perfect quality. The sweetness of the sugar 
was no longer prominent. A similar result was obtained by replacing a part 
of the rye flour by potato flour. 

In the experiments made with wheat flour and refined sugar it was 
found more advantageous to use a smaller amount of sugar. The quality 
of the bread containing more or less sugar was considered very diSerent by 
the judges, but in every case containing not more than 5 per cent of sugar the 
bread was considered good. 

Series IV. — These experiments were made to test the value of molasses 
or beet syrup in the manufacture of rye bread. The first dough contaiued 
82 per cent of rye flour and 5 per cent of sugar and gave good bread. In a 
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second experiment with 6 per cent of molasses a bread of average quality 
was obtained. 

Summarising the results of these experiments the writers conclude: 

1) The use of fresh beets in bread making is not advisable. Only 
cooked beets are suitable for this purpose. 

2) Flour from whole beets or slices may be used but in quantities 
of not more than 5 to 10 per cent of the cereal flour. 

3) Sugar may be used in all cases but, the dough should not contain 
more than 5 per cent. 

4) Syrup and molasses should not be used in bread-making unless 
necessary. The former is more suitable than the latter and may be used 
at the rate of3 to 5 per cent. 

965 ~ Butyric Fermentation in Bread-Making in the Province of Rome. — perotti r. 

and Cristofoljitti U. in Le Staziom Sperimentali '■agraric itaUanCf Vol. 

Part 5-6-7, pp 341-384* Modena 1915. 

At Velletri (province of Rome) there is made a bread of excellent 
quality, which has orgaxioleptic properties different from those of bread 
made in the neighbourhood. The fact that bread made at Rome with 
leaven from Velletri does not possess the characters of the true Velletri 
bread suggests that there are other factors apart from the fermentation 
process such as climate and water, contributing to the quality of the bread. 
Examination of the microorganisms present in the leaven and of the fermen¬ 
tation produced by them in the dough shows the frequent occurrence of a 
butyric ferment suggesting BacilUiS hutyricus Pasteur which cannot be 
distinguished from Clostridium butyricum Prazmowski and Bacillus amylo- 
bacier Trecul and Van Tieghem. The following have also been isolated: 
a small saccharomycete resembling Saccharomyces minor Engel, another 
of average size not yet determined and a small aerobic bacterial form 
which was subsequently eliminated as being of negligible importance. 

The study of the morphology and physiology of these micro-organisms 
from the point of view of their fermentative properties led to the following 
conclusions : 

The abundance of CL hutyricum in Velletri leaven as well as the orga¬ 
noleptic characters of the local bread made with leaven and with artificial 
yeasts containing this bacterium, gives evidence to show that the good 
qualities of Velletri bread are due to the influence of butyric fermentation. 
There is however no doubt that an exclusive or even excessive action of this 
micro-organisms is injurious to bread making. Bread made with a leaven 
consisting of CL hutyricum is full of numerous small cavities, with a furrowed 
and cracked crust, too moist and of a disagreable taste. By introducing 
into the leaven saccharomycetes (especially S, minor and CL hutyricum 
at the same time very satisfactory results^are obtained, provided a correct 
proportion be kept between the saccharomyces and the bacteria. 

Apart from the rising of the dough attention must be paid to the 
taste and odour imparted by the leaven. It will therefore be useful to con¬ 
tinue investigations with a view to determining the importance of bacteria 
in bread making besides that of the saccharomycetes. 
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966 - Storing Bread with its Natural Moisture. — ft^eurent, e. (Relating to bread 
supplied to prisoners of war) in Compies-Rendns de VAcadenne des Smcnces^Yol. 161, 
No. 3, pp. 55 - 5 < 5 . Paris, July 19, 1915. 

Whilst still warm the bread is wrapped in two separate sheets of strong 
paper or parchment paper and tied up. 

The packeted bread is then replaced in the oven when the temperature 
has fallen to 120^-1300 C. for about 15 to 20 minutes. On cooling the bread 
may be dispatched with the usual precautions. Packed in this way the 
bread will remain good for a month or more even though stored in a dark 
moist cellar and re-appear in a condition equal to ordinary stale bread, 

967 - Experiments on the Catalytic Hydrogenation of Oil from the French Colonies, 
1st Series of Experiments, •‘Karite” of French West Africa and‘‘Aouara” of 
Guiana. — Heim, H, and Hkbert, a in Mimstere des Colonies^ Bidlehn de VOffice 
Colomaly Year 8, No. 59, pp. 238-244. Meltin, May 1915. 

Industrial and commercial interest in catalytic hydrof^enation. —> Fats 
consist of mixtures of glycerides of fatty acids either saturated or unsatu¬ 
rated. Ill the first case they, as well as the fat in which they are found, are 
solid, in the second they are liquid, Bxcluding drying oils, fats contain 
scarcely any non saturated acid other than oleic acid Cjg H34 O2. On 
hydrogenation this acid which is liquid at ordinary temperatures is trans¬ 
formed into stearic acid Qs H36 O2 which is a saturated acid melting at 
700 C. Generalh’ the higher the melting point the higher the price of the 
fat. Consequently the hydrogenation of fats in raising the melting point 
becomes of considerable commercial and industrial importance provided 
that the operation is conducted on an economic basis. 

Thus a totally new industry has begun. The products obtained up to 
the present have been used almost exclusively in soap making. They have 
not yet been used in candle making, but their use as food has already been 
discussed. 

Experiments on the hydrogenation of Karite {Butyrosperrmm parkii) 
butter and fat of Aotmra mils [Asfrocaryum valgare), —The above fats 
mixed with the caltalyser were placed in flasks and pure dry hydrogen was 
passed through at a pressure of i to 2 cm. of mercury above atmospheric 
pressure. The process was carried out at a temperature of 50° C. and also 
at i8o^“ioo^ C. and lasted during 12 hours with constant agitation of the 
mixture. As catalysets reduced platinum in the proportion of i per cent 
and reduced nickel in the proportion of 5 per cent were used. At the end 
of the process the mixture was dissolved in benzine and the fat obtained by 
evaporation of the solvent. 

The effects of the hydrogenation process are shown in the following 
table. The iodine value diminishes with the quantity of non-saturated 
acids and therefore forms a double criterion of the amount of fixation of 
hydrogen that has taken place. 
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Karite butter 

Fat of Aouara nuts 


Treatment 

Melting Pt. 

Iodine value 

Melting Ft. 

Iodine value 

Initial , , . . 


! 

32® c. 

(>5*6 

30® C. 

9.5 

After hydrogenation with platinum at 50® . • 

35“ » 

57-6 

30®-3i® » 

9.2 

» » 

» 1800-200® 

67®—68® » 

16.0 

32® » 

8 1 

» » 

» nickel 50®- . . 

340-350 » 

48 0 

20®—31® » 

9.0 

3) » 

» » i8o®-200® 

69®~70® » 

9.6 

32® » 

6.7 


* Thus, hydrogenation at i8o<^—200 has produced a considerable rise in 
the melting point and a considerable decrease in the iodine value of Karito 
butter showing a rapid hydrogen fixation with the oleic acid forming stearic 
acid. With the Aouara fat, on the contrary, the amount of hydrogen fixa¬ 
tion is too small to balance the expense of the process. 

968 - Note on Lemon Oil. — Beottot, Aeex. H. in BoUetUm della Camera Agfumariat 
Year i, Part 5, pp. 23-34. Messina, April 1915. 

The factors concerned in the valuation of the essence of lemons are the 
citral content, the specific gravity and the optical rotation. While the 
citral content is a real indication of the quality of the essence, the writer 
considers that the rotation is not so valuable a diagnostic factor. 

A minimum of 58® would exclude from the market all the richest es¬ 
sences of the Messina district whilst a minimum of 61® (Australian law) 
is only reached by a small portion of the production which, according to 
other standards, is not of the best quality. On the other hand the rotation 
standard was justifiable when the essence was most commonly adulterated 
by turpentine which lowered the index of rotation. 

This fraud is now eavSily detected by other tests and other means of 
adulteration are practised such as the addition of terpenes obtained from 
the preparation known as ‘'essence without terpenes'" or the addition of 
refined fixed oils (white vaseline, etc.) which are easily recognisable. 

Also a high citral content is generally accompanied by a low rotation 
index and this year's crop is characterised by an exceptionally high per¬ 
centage of citral. 

The writer therefore recommends the establishment of a minimum for 
the citral content, and in place of a standard for the rotation, adopting the 
surer anal3H;ical tests for the degree of purity. 

Experiments have also been started on the keeping qualities of the 
essence under different conditions. The results obtained after three months 
with d] unfiltered essence stored in copper vessels; &) filtered essence stored 
in copper vessels; c) filtered essence stored in glass vessels, in each case 
not free from moisture; and d) with dried essence in contact with sodium 
sulphate, haw shown that there is no remarkable change and only a small 
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decrease in the citral content. The experiments are being continued to ; 

study the changes which may occur during the warm months of the year. ; 

969 - Analysis of Tomato Pulp, — Bigelow, W. D. and Fitzgerald, F. F. (National , 

Camier’s Association, Washington, D. C.) in The Journal of Industrial and Engineering 

Chemistry, Vol. 7, No. 7, pp. 6o2'6o6. Easton, Pa., July 1915. 

The data upon which the following generalisations are made, were 
obtained from several analyses of a remarkable number of samples of fresh 
and preserved tomatoes as well as pulps prepared under known conditions. 

The filtered liquor was obtained by filtering through a folded paper either 
a sample of tomato pulp or from crushed tomatoes, after cooking the fresh 
fruit in a reflex condenser. The determination of the solid matter was 
made b} desiccation in vacuo at 70^ C. and at too® C. at atmospheric 
pressure. The following empirical relations were obtained: 

1) The solid matter in pulp dried in vacuo=solid matter in pulp 
dried at atmospheric pressure X 1.085. 

2) The solid matter in pulp dried in vacuo =solid matter of filtered 
liquor dried in vacuo x 1.125. 

3) The solid matter of the filtered liquor dried in vacuo-=solid matter 
of filtered liquor dried at atmospheric pressure X 1.12. 

From the specific gravity of the filtered liquor at 20® C. the percentage 
of solid .substances in the pulp can be determined by means of Windisch's 
tables for wine and deducting 0.5 per cent from the percentages given. 

The solid matter of the filtrate may also be determined from the re¬ 
fractive index by using Wagner's tables for extract of beer and wine, which 
may be used equal!) well for the juice of fresh and preserved tomatoes 
without correction. In applying them to the filtered liquor of a pulp of 
ordinary concentration 0.17 must be deducted from the percentage 
obtained. 

Further, if the product is salted the amount of sodium chloride must 
be determined and correction made accordingly. 

970 - Comparative Experiments on the Pasteurisation and Biorisation of Milk.— motrsTRiEs 

BtJRRi, R. and Thaysen, A. C. in Schweiserische Milchzeitung, Year 41, Nos, 55, 57, 58 depending 

and 59. Scluiffhaiiseti, 9, 16, 20 and 23 July 1915. animal 

Experiments were carried out with 8 different samples of milk to 
determine the sterilisation effect of the biorisation process (i) and its in¬ 
fluence on the characteristic qualities of raw milk in comparison with the 
effect of weak and strong pasteurisation. Of the 8 samples of milk, 5 were 
fresh and relatively poor in bacteria, 3 were older and rich in bacteria. 

In the experiments the milk was submitted to the following processes: 
pasteurisation at 6 $^ C. for 20 minutes, at 630 for 30 minutes, at 75® for 
30 minutes, biorisation at 70®, 75® and 80® and at a pressure of 2 or 3 
atmospheres. 

The biorisator and its mode of working is described. Immediately after 

(i) See also B. June 1913, No, 743 ; October 1913, No. 1190; B, August 1914, No. 9B1, 

, m.). 
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each experiment the milk was examined from the following points of view: 
peroxidase, catalase, time of clotting, reductase, number and species 
of bacteria, and taste of heated milk. 

In the benzidine reaction showing the presence of peroxidase an in¬ 
tense blue coloration was obtained not only for the samples of raw milk, 
but also for the pasteurised and biorised milk in almost every case. The 
reaction was negative for a single sample of milk biorised at So^^, and occur¬ 
red later in two other samples biorised at the same temperature. With re¬ 
gard to the proportion of catalase, the figures were almost always higher for 
raw milk than for heated milk, in which the proportion diminished with 
increase of temperature in both processes. No essential difference could 
be found between the effect of biorisation at 75° and that of moderate 
pasteurisation. 

The coagulating power of milk is not generally diminished to any great 
extent by heating. Among the samples of the same milk submitted to 
different processes the sample which required most time for coagulation 
was the one submitted to a strong pasteurisation. Moderate pasteurisa¬ 
tion and biorisation have almost the same influence on the conditions of 
coagulation of milk, and biorisation at the three different temperatures 70^^, 
750, 8o<^ shows least variation in its effect from this point of view. 

In determining the percentage of reductase by means of Schardinger's 
reaction the duration of decolorisation for each increase of temperature in 
the biorisation was found to increase. The maximum dixration of decolo¬ 
ration however was only 24 minutes for biorisation at a temperature of So^, 
whilst for milk pasteurised at 70^ it was hours. Nevertheless biorisation 
at 75^ only slightly exceeds, from this point of view, moderate pasteurisation 
at 63<^ to 65*^. 

With regard to the bacteriological content of the milk, the effect of 
pasteurisation was generally somewhat superior to that of biorisation with 
milk either rich or poor in bacteria. With regard to the species, the ordinary 
lactic bacteria {Bacterium guntheri) survived, also the majority of the micro¬ 
cocci and resting spores of certain soil bacteria. Bacterium ooli was only 
found in one or other sample biorised at 70^, whilst B, aero^ene^ which was 
found in large numbers in several samples of raw milk did not develop in 
any of the samples. 

In two samples out of three pasteurised at 650 for 20 minutes the taste 
of heated milk was noticeable ; such was also the case for 4 out of 5 samples 
pasteurised at 70® for 30 minutes. In no case however was this ta.ste notice¬ 
able in samples pasteurised at 630 for 30 minutes. With regard to the 
biorised samples the cooked taste was noticeable on several occasions after 
biorisation at Bo^ but never after biorisation at or 750, 

Thus, the biorisation treatment of milk invented by Dr, lyOBHCTC 
reduces the number of bacteria sufficiently from a hygienic and technical 
point of view without causing any considerable deterioration in the cha¬ 
racteristic qualities of the milk. These results agree with the favourable 
opinions already published with regard to this process. The same results 
however may also be obtained by a rational and moderate pasteurisation. 
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971 - Influence of Heating Milk on the Natural Separation of Cream. — btori, in 

Schwcizensche Milchzettung, Year 41, Nos 42 and 43. Schaffliausen, May 26-28, 1915. 

Five different series of experiments were carried out to determine the 
influence of heating milk on the rapidity of the natural separation of cream 
from milk. The results of these experiments are collected in several tables 
and may be summarised as follows : 

1. Of the changes produced in milk on heating to temperatures below 
boiling point, those which exert an influence on the separation of the cream 
demand particular attention since they show considerable and easily mea¬ 
sured variations for small differences of temperature. 

2. These variations may be observed already at temperatures much 
below the coagulating point of the protein ; for instance heating for 30 mi¬ 
nutes at 55*^ C., and may result in an acceleration or retardation of the 
separation of the cream according to the particular temperature. 

3. Acceleration is distinct at 55® C. and increases with the temperature 
to a maximum of about 61° C. after which it diminishes and between 63^^ and 
64^^ C. and probably a little below the latter temperature it changes rapidly 
and a retardation begins. This temperature can therefore be regarded 
as the critical temperature for the action of heat on the separation of cream. 
Heating to 65^ for 30 minutes causes a very remarkable retardation in the 
separation of cream compared with that of raw milk. 

The writer points out the desirability from both a practical and 
theoretical standpoint, of an extension of these researches, in view of the 
extreme sensitiveness to heat of certain constituents of the milk, so as to 
obtain information for estimating at their just value the changes produced 
in milk by any heating process. 

By means of a more complete knowledge of this critical temperature 
it will perhaps be possible to find before long a definite solution on scientific 
grounds of the question of the best temperature for pasteurisation. Cer¬ 
tainly the determination of the rapidity of the natural separation of cream 
combined with the bacteriological anaHsis of heated milk will be of the 
greatest value in examining the various processes for the pasteurisation of 
milk. 

972 - List of Butter and Cheese Factories in the Province of Qtmhec.— B^iUctm No, n, 

List of the Butter and Cheese Fat tones of the Province of Quebec, Published by Order of the 

Minister of Agriculture of the Province of Quebec, 1915, 75 pp. 

A list of addresses of all the factories dealing with milk products classi¬ 
fied as butter making, cheese making or both and creameries. 

The numbers of the various factories throughout the province are as 
follows: 


Butter-making. 636 

Cheese-making. 881 

Butter and cheese making. 503 

Creameries. 35 


^3 055 ' 


Total * . . . 
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PLANT DISEASES 


GENERAL INEORMATION. 

973 - Legislative Provisions respeeting Diseases of Plants in Egypt —The Aericulturcu. 

Journal of Egypt, Vol. IV, Part H (1914), pp. 13B-182. Cairo, 1915. 

Since the publication in this periodical in 1913 of a list of the agricul¬ 
tural laws then in force in Egypt (i), numerous other legislative measures 
have been taken in this country, of which the text is now published in 
Erench. 

The foUowiag provisions deal with plant diseases: 

1) Order of May 28,1914. 

Single article. ~ Mangoes coining from India and Madagascar shall be fumigated on 
arrival at the Customs House. 

2) Eaw No. 4, of June 20,1914, amending law No. ig of 1912, treat¬ 
ing of the measures to be adopted for the destruction of the cotton-boll 
weevil (Earias insulana). 

Art. I. — To the first article of the above-mentioned la^ is added a third paragraph to the 
following effect: Every year, after the picking, all the bolls still adhering to these plants shall 
be removed and burnt. This operation must be performed at least a fortnight before the date, 
fi.xed above for each province, for the pulling up or catting of the roots of the plants, and in 
every case before such pulling up or cutting is carried out. 

.Art. 2. — To article 3 of the above law is added a-second paragraph to the following e'Hect: 
In case of the infraction of the third paragraph of the first article, the plants shall in every case 
be seized and burnt, whether or not they have been pulled up or cut. 

3) Order of August 3, 1914: 

Art. I. ~ Italy, Greece and Syria are declared infected by a disease produced in trees of 
the genus dims by the scale-insect known under the name of Myiilasph UcUi. 

Art. 2. — Ail orange, lemon, and mandarin trees coming from the above-named countries, 
or of unknown origin, and attacked by the^said scale-insect, shall be fumigated on their ai'rival 
at the Customs House and at the expense of the addressee. 

(W.). 


(1) See B. May 1914, No. 479. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

974 Weather Damage to Rice in Italy in 1915 . — marcarelli, b., in ji Gtomaie di 
RisicoUuta, Year V, No. 13, pp. 212-216, figs. Vercelli, July 15,1915. 

During the second half of June 1915, the rice crops throughout the 
Vercelli district turned unusually yellow, although the general cultural con¬ 
ditions were satisfactory. A chlorotic appearance at this period is of fre¬ 
quent occurrence, and is attributed to the formation of the panicle and the 
partial arrest of the vegetative developement; but the phenomenon has 
rarely manifested itself with the intensity observed in 1915. The outer¬ 
most leaves became pale yellow and withered at the tips, while the whole 
plant easily bent over. 

In numerous cases, the external leaves and leaf-sheaths present on the 
portion of the stalk above the surface of the water showed the patches 
characteristic of Puccinia oryzae (i), but there was not sufiScient of this to 
cause the condition observed and the Puccinia attack should only be re¬ 
garded as dependent upon the true cause of weakness of the rice. 

Examination of the meteorological data obtained on the experimental 
ground of the Vercelli Rice-growing Station showed that the period May 
27 to June 4 had been marked by a considerable fall of temperature, 
accompanied by a moisture content nearing saturation (owing to the 
persistent rains), thick morning mists and clouded sky. The temperature 
conditions of the air were naturally communicated to the water and soil, 
with a delay of i to 2 and 2 to 3 hours respectively. 

The young rice plants, which in the second ten days of May had been 
exposed to much sunshine and warmth and had shown an early and abundant 
development, were suddenly subjected to a considerable check in growth, 
as was apparent from their limited development and a suspension of til¬ 
lering during the first periods, followed by the yellowing already referred 
to during the second half of June. 

The return of fine weather was not sufficient to eliminate the traces of 
the adverse circumstances, and as the season was already too far advanced, 
the young plant prepared itself for the formation of its panicles by par¬ 
tially resuming its normal green colotu, but only allowing its tillering and 
herbaceous growth to exceed by a little the limits they had already reached 
before the bad weather set in. 

The early varieties were the first to show the effects, with reduction of 
organic resistance and incapacity to put forth new buds ; it was only where 
the precaution had been taken of draining the field at the right time 
and applying suitable nitrogenous fertilisers that growth again began to 
acquire the vigour necessary for a good and abundant formation of pan¬ 
icles, while the entire young plant became possessed of fresh powers of 
resistance and regained its lost consistency. 


(1) See B. March 1915, No. 326. 


mi 
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975 - Gumming of Citras Trees produced by Chemicals. —floto, b. f. (Plant Physio¬ 
logist) in Annual Report of the University of Florida Agricultural Experimnt Station, 1913, 
pp. XXX-XUIV, 2 figs. Tallahassee, Florida, 1914* 

Many diseases of dtrus are associated with the formation and exu¬ 
dation of gum from the injured tissues. Die-back or exanthema is one of 
these diseases and is thought to be a form of chemical injury induced by 
certain poisonous products in the soil. In the course of the investigation 
of this disease, an experiment was carried out to determine the ability of 
certain chemicals to induce gum formation. 

The experiments were carried out on 2-year-old stocks of dims decu- 
mana budded with 5-months-old Pineapple Orange buds in a condition of 
rapid growth. The various organic and inorganic chemicals were placed 
beneath the bark or in holes in the trunk or were painted on the surface. 
Twenty-eight different organic and inorganic chemicals, comprising hippuric 
acid, succinic acid, indol, asparagine, glycocoll, ammonium sulphate, am¬ 
monium phosphate, copper sulphate, sodium nitrate, potassium sulphate, 
mercurj’’ bichloride, silver sulphate, potassium iodide, and an enzyme (malt) 
were used. Of these, thirteen induced the formation of gum, most of them 
being classed as acids, alkalis or salts of heavy metals. In the case of 
the enzyme no gum was evident to the eye, but on cutting the bark and 
wood there was a slight exudation of gum from the cambium region. 
The gum-cycle and lacunae showed no difference from those caused by 
die-back. 

The production of gum was always coincident with the injury caused 
by the chemical. The most copious production was caused by copper 
sulphate and the other salts of the heavy metals and the injury extended from, 
the point of insertion in the hud or stock to the upper branches. The injury 
caused by other compounds was confined to the region of insertion. In 
all cases the gum was of the same clear amber colour and completely soluble 
in water. Microscopic examination showed that the gum originated in the 
live embryonic xydem tissue outside the dead area produced by the chemicals, 
and the gum-cycle w^as identical with that found in citrus stems attacked by 
die-back. A study of the weather chart shows that these structures deve¬ 
loped during a rainy period and high temperature. Probably a decrease in 
transpiration at a period when the water absorption is large is favourable 
to the production of these stmctures. 


DISEASES DUE TO BACTERIA, FUNGI 
AND OTHER LOWER PLANTS. 

976 - Fungi of the Island of Luzon, Philippines (i). — patouillard, n., in The Philips 
pine Journal of Science, Section C, Botany, Yol. X, No. 2, pp. Ss-pS. Manila, 1915. 

About a hundred fungi (Basidiomycetes), collected by C. Baxer 
in the island of Luzon, are here listed. The greater nunber live on dead or 
decaying plant organs; many of them are described as new to Science. 


|i) See also B. June 1912, No. 917; S. Jan. 1913, No. 27; B. Aug, 1914, No. 787. [Ed,], 
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Worthy ot mention are Septobasidmn laxum ii. sp. (on scale-insects on the 
stems of Astronia ciimingiana), and Sepiohasidium sp. dub. (on scale-insects 
on the leaves of Celiis luzonensh). 

977 *• Species of PhyUosticia observed on Plants in Porto Rico, — young, Esther, 

in Mycolooia, Vol. VII, No 3, pp. 1.^3-150. Lancaster, Pa., 1915. 

The writer enumerates a number of species of PhyUosticia collected 
during 1912 and 1913 in Porto Rico and the neighbouring islands of Desecheo 
and Mona. 

P. adianticola n. sp,, on leaves of Adiantmi tenenmi. 

P. sacchari Speg., on Saccharmn. 

P. panici n. sp., on leaves of Panicum maximum Jacq. 

P. colocasiae Hohnel, on Dieffenbachia. 

P. colocasicola Hohnel, on CoLocasia. 

P. commelinicola n. sp., qn leaves of Commelina nudiflora T. 

P. coccoloba Ellis et Bv., on Coccoloha. 

P. momisiana 11. sp., on leaves of Momisia iguanea (Jacq.) Rose et 
Standley. 

P. pithccolohii n. sp,, on leaves of Pitliccobhhmi unguis-cali Benth. 

P. pithecolobn-monensis n. var., on the same host. 

P. diver gens Sacc., on imit ot Albizzia lebhek Benth. 

P. guanicensis n. sp., on leaves of Guilandina crista Small. 

P. erythrinicola n. sp., on leaves of Erythrina micropteryx Poepp. 

P. portoricensis n. sp., on leaves of Croton lucidus E. 

P. cissicola Speg., on Cissus sicyoides E- 

P. sievensii n. sp., on leaves of Triumfetta semitriloba Jacq. 

P. boringuensis n. sp., on leaves of Helicteres jamaicensis Earn. 

P. Hxina n. sp., on leaves of Bixa orellana E- 
P, eupatoricola Kab. et Bub., on Eupatorium odoratum E- 
P. eugeniae n. sp., on leaves of Eugenia btmfolia Willd. 

P. draliana n. sp., on leaves of Dendropanax arboreum Dec. et PL 
P. guareae P. Heim., on Gmrea irichiloides E. 

P. scchii n. sp., on leaves of Sechimn edule Sw. 

P. gkiwispora Delacr., on leaves of Urechites lutea Britton. 

P. ipomocae Ellis et Kel]erm,ann, on Exogonium repandum Choisy. 

P. pandanicola n. sp., on leaves of Pandanus sp. 

978 - On the Resistance of Wheats to Rusts and of Plants in General to Adverse Influ¬ 
ences (i),— Comes, 0., in della R, Scuola Superio}^ d\[p,ncoltma di Potiui, 

Vol XII, pp. 419-473. Portid, 1914. 

From the results of numerous experiments taken from the literature 
on the subject and on the basis of many observations made in practical 
agriculture, the writer confirms the truth of a principle that he has already 
had occasion to enunciate several times : namelj, that the resistance of 
plants to adverse influences is in direct connection with the acidity of their 
sap and with the amount of tannic substances they contain. 


(i) See also B July 1913, No. 881. 


Ed), 
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After having laid stress upon the importance of the injury caused by 
rusts and other parasites, and the influence exerted by the variety of wheat, 
as well as the locality and the date of sowing, upon the susceptibility of 
the plant to rust attack, the writer carefully shows that resistance varies 
according to the breeds and that it is specific. He then passes in review 
the experiments made by his school and others regarding manuring, resist¬ 
ance, the acidity of the sap in connection with resistance of the plant, the 
relation between tannic substances and resistance, selection and hybridisa¬ 
tion, the connection between acidity, soil and fertilisers and the resistance 
of Rieti wheat to rusts ; he finally reaches the following conclusions: 

Though the results of chemical analyses can explain the fact which is 
already well known to agriculturists, namely that the resistance of plants 
to parasites continually decreases in descending from the mountain to the 
plain, and in passing from northern to southern regions, especially in hot 
countries, this result will be of no use to practical agriculture, unless the 
following objects are attained: i) to reduce the susceptibility to parasitic 
attack of the plants that have been improved with so much care; 2) not to 
allow a diminution of the power of resistance to parasites possessed by all 
plants. 

In order to obtain the first result, that is to say, to increase and 
strengthen resistance in the plants most subject to parasitic attack, the 
agriculturist must make use of biological means only — selection and 
hybridisation. It is only through selection, or selection combined with 
hybridisation, that he can determine for a given region the most resistant 
race for growing in that one region. 

With regard to the second point, the agriculturist must bear iu mind 
what has been stated on the important subject of fertilisers, viz,, that nitro¬ 
genous manuring (especially with dung), while it contributes, on the one 
hand, in the most direct manner to the improvement of the product, chiefly 
by stimulating the development of parenchyma, on the other hand renders 
the sap more sugary, with the consequence of making the plant more 
susceptible to the attack of parasites. 

In order to increase the plants’ power of resistance to their enemies, 
thephosphatic manuring must be increased and the nitrogenous diminished. 

All the cultural measxires described by the writers (the use of seeds for 
the multiplication of fruit-trees, the pollarding of mulberry trees as a means 
of controlling Diaspis, and selection and hybridisation for herbaceous 
plants) are adopted for the purpose of making the plant organism stronger 
and more resistant. This end will be obtained by enabling the plant to 
retain its acidity as far as possible, if not entirely. It will be necessary to 
take care to promote an increase in acidity by suitable retrogressive steps, 
in order to bring the improved plant back to the required degree of robust¬ 
ness. The economic side of the question must not be lost sight of; it is for 
the agriculturist to decide whether he prefers a less refined, but mote 
certain product, or one which is more refined, but more doubtful. 

In conclusion, in order to obtain as much acidity as possible in plants, 
with a view to making them more resistant to adverse conditions, it is ne- 
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cessar>, while allowing^the soil to preserve a relative degree of fertility, on 
the one hand to decrease the nitrogenous fertilisers, and on the other to have 
recourse to phosphatic fertilisers, especially superphosphates, which should 
be applied either directly, or by means of green manures. Where it is ne¬ 
cessary, from the cultural point of view, to use nitrogenous fertilisers, 
sulphate of ammonia should be preferred on account of its sulphuric acid, 
but the amount applied must never exceed 90 lbs. per acre. 

All the experimenters have laid stress upon the beneficial effects of 
superphosphates, which generally strengthen the |>la.nts and make them 
resistant to parasites. This fertiliser is recognised as possessing the property, 
when used as a prophylactic, of rendering cereals rust-resistant. Its good 
effect, however, ought to be attributed less to the strength that it gives to 
the plants, than to the preservation of the acidity of the sap, since the in¬ 
fluence of anatomic structure upon the susceptibility of plants has been 
recognised as being very slight. 

In other words, it is not the strength of the tissues that supplies the 
necessary resistance to parasitic attack and meteorological extremes, 
but the acidity of the sap, assisted by tannic substances in tanniferous 
plants. 

979 - Oats Resistant to Rust and Drought. — See above, No 910. 

9S0 - Observations on the Behaviour of Direct-Bearer Vines towards Diseases, made 
at the Conegliano College, Italy, in 1915 (i). — dalm.\sso, g., and Sxjtto, s , inLa 
Rwista, Year XXI, Series V, No. 15, pp. 337-341- Conegliano, August i, 1915. 

About the middle of July 1915 the direct-bearers grown at the Royal 
College of Vine-growing and Wine-making at Conegliano were examined 
as to the diseases affecting them ; none of them had received any fungicidal 
ti'eatment. In the following notes, “ mildew '' refers to Plasmopara viti- 
cola, powdery mildewto Uncinula necafor, ''anthracnose''to 
num arnpelophagam, and '' leaf-spot'' to Septoria ampelina. 

Castel 120. — vSoiue berries attacked by mildew ; free from powdery mildew; aulliraciiose and 
leaf-spot virulent. 

Castel 1028. — Free from mildew and powdery m .; some leaf-spot. 

Castel 39x7. — Free from mildew ; some powdery m. on the bunches. 

Castel 4233, — Mildew on the bunches ; free from powdery m., but attacked by anthracnosc. 
Castel 5009. — Free from mildew and powdery m.; a little anthracnose and leaf-spot. 

Castel 6011. — Free from mildew and powdery m.; badly attacked by anthracnose on shoots 
and bunches. 

Castel 6030. — Free from mildew and powdery m.; anthracnose on canes and bunches. 

Castel 6606. — Free from mildew ; a little powdery m. on the bunches ; anthracnose rampant. 
Castel 7211. — Free from mildew and powdery m,' some leaf-spot. 

Castel 13,317. — An occasional berry mildewed; no powdery m.; a little leaf-spot, 

Castel 13,320. — A little mildew and powdery m. on the bunches; some leaf-spot; setting 
very poor. 

Castel 202,137. — Free from mildew; slight attack of powdery m.; some anthracnose and 
leaf-spot. 


(i) See also B. June 1911, No. 1899 ; S. Nov. 1912, No. 1534 ; B, July 19 I 4 » No» 686, 

(M.h ' 
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Coudei'C 101. — Occasional berries mildewed; free from powderyan. and other diseases. 
Couderc 603. — Free from mildew; considerably attacked by powdery m. and somewhat by 
leaf-spot. 

Couderc 84-3. — Mildew on the bunches; free from powdery m.; badly attacked b5’ leaf-spot. 
Couderc 93-5.— Free from all diseases. 

Couderc 1305. — Free from disease, but crop almost nil. 

Couderc 4308. — Free from mildew; very slight attack of powdery m. 

Couderc 4401. — Some berries affected by powdery mildew ; free from mildew ; anthracuose 
ou bunches and buds. 

Couderc 74-17. — Free from mildew and pow'dery m.; a little anthracnosc. 

Couderc 82-32. — Free from mildew and powdery m.; badly attacked by leaf-spot; no crop. 
Couderc 96-32. — Free from mildew and pow'dery m.; a little leaf-spot. 

Couderc 106-46.—Free from mildew; a few berries showing powdery m. and a few anthracnosc. 
Couderc 126-20. — Bad attack of leaf-spot; growth very weak. 

Couderc 126-21. — Free from mildew and powdery m.; badly attacked b5^ leaf-spot. 

Couderc 132-11. — Nearly free from mildew (a single bimch near the ground attacked); free 
from powdery m.; somewhat attacked by leaf-spot. 

Couderc 198-21. — Free from mildew and powdery m.; somewhat attacked by leaf-spot and 
Phytoptus vitis. 

Couderc 199-88. — Free from mildew ; a little powdery m. on the bunches. 

Couderc 267-27. — Free from mildew; powdery m. fairly abundant. 

Couderc 28-112. — Free from mildew; a few berries affected by powdery m.; letivcs badly at¬ 
tacked by leaf-spot. 

Couderc 746-51. — Generally healthys except for an occasional mildewed berry. 

Seibel i. — Free from mildew; slight attack of powdery m.; bad attack of anthracnosc. 

Seibel 156.— Free from mildew and powdery m. 

Seibel 1004. — Free from mildew and powdery m.; badly attacked by anthracnosc. 

Seibel 1077. — Free from mildew ; a very little powderj^ m. on the bunches ; a little anthrac- 
nose. 

Seibel 2007. — Free from mildew, powdery m., and leaf-spot; bad altaclv: of Phyfoptus. 
Alicante-Terras 20. — Free from mildew and powdery ni.; bad attack of anthracnosc on the 
bunches. 

Jouffreau.— Free from mildew and powdery ni.; some leaf-spot. 

Fournie. — Free from mildew and powdery m.; badly attacked by anthracnosc. 

The following conclusions may be drawn from the observations so far 
made : 

1. None of these direct-bearers was much attacked by mildew or 
powdery mildew, although the season was favourable to these diseases 
and no treatment was applied. 

2. The following were absolutely free from boths diseases: Caste! 
1028, 5009, 6011, 6030. 7214; Couderc 93-5. 2:305, 74-17, 82-32, 96-32, 
126-21, 132-11, 198-21; Seibel 156, 1004, 2007 ; Alicante-Terras 20 ; Jouf¬ 
freau ; Fournie. 

3. Many of these direct-bearers are more or less subject to leaf-spot 
(Septoria ampdina), which is well known to be common on American vines, 
producing redish-brown flecks on the leaves, but without doing appreciable 
damage. 

4. A number of these direct-bearers are attacked by anthracnosc, 
some of them badly ; it should be noted that at Conegliano the conditions 
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are paiticularty favourable to it, even some native vines being subject to 
its attacks. 

5. The vines most subject to fungus diseases are Castel 120 and Caste! 

4233- 

6. Among the direct-bearers notable for combined high yield and 
marked resistance to disease at Conegliano are Castel 7214, Couderc 96-32, 
and Seibel 2007 ; high yield and fair resistance were also shown by Castel 
6606, Couderc 4401, Couderc 746-51, and Seibel 1077. 

It is satisfactory to note that many of these direct-bearers at Conegliano 
successfully withstood the exceptionally bad disease season of 1915. 

9bi - A Disease of Hevea brasiliensis due to Ustulina zonata. — brooks, 

F. T. (Formerly Government Mycologist, l-'ederaled Malay Stales], in The Neio Phytulo^ist, 

Vol. XI, Nos. 4 and 5, pp. 152-16^, figs 1-6. London, April and May 1915. 

Early in 1914 the writer frequently saw in the Federated Malay 
States a disease of Hevea hmsiliensis which had not before been recorded in 
Malaya. Preliminary investigation shewed that the trouble was probably 
caused by a fungus, as liyphae were abundant along the junction of 
diseased and health5^ tissues. The characters of this disease were different 
from those of the root diseases caused by Fomes semitosius (F. lignosus ), 
Sphaerostilbe repens and Hymenochaete noxia, but it was not until towards 
the end of the year thar the writer was able to find the fructifications 
of the causative fungus, which proved to be UsMim zonata (Eev.) Sacc. 
This fungus is the cause of a common root disease of tea in Ceylon, and 
although Fetch wrote in 1911 that he was not yet certain that UsMim 
attacked he pointed out in 1914 that several cases of the occurrence 
of Ustulina on rubber had been reported in Ceylon in fields where Hevea 
had been planted among tea. The disease has not yet been recorded on 
Hevea in Java, Sumatra or Borneo. 

Ustulina zonata chiefly attacks the collar and root system of old Hevea 
trees (14 to 16 years of age), although a few trees 5 to 6 years old have also 
been attacked by it. 

As the fungus progresses in the collar and root system, the foliage be¬ 
comes thin and the branches commence to die back; the tree gradually dies 
unless successfully treated in an early stage of attack. 

Fructifications of the fungus appear on dead tissues of the collar and 
exposed roots; the fruit-bodies are plate-like in form and grey-brown to 
blackish in colour. 

The writer obtained pure cultures of the fungus with which he carried 
out infection experiments. 

It is probable that the fungus begins to grow upon decayed stumps, 
from which it passes to the roots of Hevea trees; several of the old trees seen 
to be affected by Ustulina zonata were previously attacked by white ants,. 
and it is by no means impossible that the two attacks are connected in 
some way. 

In order to arrest the spread of the disease, it is necessary to attend 
to it in the early stages, all discoloured tissues being cut out and burnt and 
the exposed surfaces tarred. * /' , 
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9S2 - PateHina sp., Sphaeronemella sp. and Sphaeropsis malorum, 
three Strawberry Fungi which cause Fruit Rot. — sxbvuns, i'. u., hi Sucm-c. 

New Series, Vol. XI# 1 , Xo. io6^^, pp. wt^" 9 i 3 l<aiicastcr, Pa., Juuc iH, 1915. 

ill an investigation of strawberry troubles in IvOiiisiaua in 1914, and 
later in a study of market berries in this State, the fungi described below 
were frequently found on spotted berries. The diseases were present in 
so large a percentage of the market berries as to make it apparent that 
they are real economic factors. In a recent trip to the Ivouisiana straw¬ 
berry fields (April 1915), the same fungi were foimd to be present upon 
berries still in the fields. The fungi have been isolated in pure culture and 
inoculations made. It seems desirable therefore to call attention to them 
at this time. A complete presentation of their study v ill be made loter. 

Strawberry fruit-rot due to Patellina sp. ■— This rot begins on either 
green or ripe berries as a microscopic spot which enlarges sloul}’ in green 
berries and more rapidly in ripe ones. In ripe berries the spot becomes 
sunken, the area tan colored ; the margin is quite definite. The surface is 
soon studded thickly with sporodochia which vary from globular to patelli- 
form or saucer-shaped, usually with a distinct, often wrinkled, sterile m.ar- 
gin. In color they var^- from hyaline to tan, or w^hen resting on the ripe 
berry they may take on completely the color of the berry. The core of the 
diseased spot is completely occupied by the mycelium, rendering it of a 
spongy tenacious texture. The host cells along a narrow^ line separating 
the diseased from the normal area are softened and separated from each 
other, evidently by enzyme action. It is therefore possible to lift out 
in its entirety the diseased tissue. The spot in a ripe berry increases in 
size sufficiently fast to involve the whole of a large berry in about four 
days. The fungus has been isolated and positive inoculations have been 
made. It clearly belongs to the genus Patellina and appears to be as yet 
undescribed. 

Strawberry fruit-rot due to Sphacronemella sp.'— This rot occurs with 
or separate from the one above described. It difiers distinctly in character 
of spot and is much less rapid in its effects. The spot is not definitely 
bounded nor is there such evidence of enzyme action as described above. 
The affected berry soon becomes completely covered with the pycnidia. 
which are tan-colored to black, distinctly rostrate and are of such a jieciiliai* 
gelatinous texture that berries affected with this disease can be distin¬ 
guished by feel. The causal fungus has been isolated and positive inocula¬ 
tions have been made. It is a Sphaeyonemella, apparently quite distinct 
from Zythia fragariae Laib., and seems to be uiidescribed. 

Each of the above fungi has been found repeatedly on market ber¬ 
ries and they are clearly present in sufficient frequency to render them of 
considerable economic significance. 

Strawberry black-rot due to Sphaeropsis malorum. -— East year both 
in Eouisiana and in the market in Illinois, berries were frequently found 
which showed a very peculiar blackening or a bronzed appearance. Such 
berries rotted down dry and eventually shrivelled. Examination showed the 
presence of abundant dark coarse mycelium similar to that of Sphmropsh 
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nialorum, and of pycnidia and spores also, a.s yet indistingtiishable from 
that fungus. This disease was not nearly so abundant as the two above de¬ 
scribed and is not of much economic significance. 

983 - Vine Mildew in the South of France in 1915. — paillirr, a , in La Vie Agricou et 

Rurale, Year 5, No. 9, p. 159. Parfe, July 17, 1915 

The vine-growing region of the south-east of France has suffered in 1915 
from the severest attack of mildewr (Plasmopam viticola) ever experienced 
by the growers there. In certain districts, and especially in Gard, the losses 
are enormous, for the whole crop has been destroyed. Herault and Ande 
have also suffered, but the writer is of opinion that the damage occurring in 
these regions is not comparable to that observed in Gard, where, for example, 
in the fertile plain of the Garden (which contains excellent land produ¬ 
cing, in a w^ell cultivated and manured vineyard, as much as 900 gallons 
per acre), not only were there no grapes, but there were scarcely any leaves 
to be seen. This state of affairs wdll make the injury doubly serious, since 
the ripening of the wood in such a case takes place under most unsatisfac¬ 
tory conditions ; the grape crop of 1916 wall therefore be very seriously 
compromised. 

The writer considers that the causes of the extension and the serious 
nature of the disease are primarily to be looked for in insufficient spraying, 
scarcity of labour, the general bad cultivation of the vineyards and, finally, 
in the exceptionally hot, heavy weather. 

It was reckoned that the six departments of the south of France, which 
yielded over 500 million gallons of wine in 1914, would in consequence of 
this state of aff'airs hardly produce half, or even one third, of this amount, 

984 - Vine Mildew in Piedmont, Italy, in 1915. — ^dirtinotti, f., in Gwmaie Vinicoio 

Italiano, Year 41, No. 30, pp. 613-615. Casale Monferrato, July 25, 1915. 

Serious damage has been done in 1915 by mildew {Plasmopam viticola) 
to the vineyards of Piedmont. The disease has, however, varied greatly 
in intensity in the various vine-growing zones and in the different vine¬ 
yards of the same district. 

It is probable that some of the crop was lost by bad setting due to the 
persistent rain during flowering. This rain, alternating with close days, 
w^as very fa.vourab]e to the subsequent development of mildew. The dis¬ 
ease was also able to make a serious attack on the bunches owdng to the in¬ 
sufficiency of the measures adopted for its control. 

The leaves were, as a rule, sprayed wdth Bordeaux mixture at the light 
time, so that nearly everywhere the vines have healthy foliage. The treat¬ 
ment of the bunches, on the other hand, left much to be desired ; in many 
places it was carried out late, and where it was applied at the right time, the 
materials used were not always of good quality, as has been proved by the 
analysis of many samples. 
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9S5 - White Pine Blister-Rust [Peridermium strobi) in Ireland (1 ).—poruiss, 
A. C., in Quarterly Journal of Forestry, Vol. IX, No. 3, pp 250-251. Loudon, July 1915. 
Although common in England of late years, Pendernnum sirobi does 
not seem to have been observed in Ireland before this year. 

A specimen of Weymouth pine {Pinus stfoUis) about six years of age, 
from Blessingbourne, Co. lYrone, recently examined, show^edthe character¬ 
istic fruit bodies of this fungus. 

At Blessingbourne — the onty place in the district where Pinus strobus 
has been planted — the disease appears to have been introduced by young 
plants from nurseries. It is therefore advisable to obtain the young trees 
direct from seed sown on the spot. 

986 - Herpotrichia qulnquesepiata m sp. Parasitic on Picea engelmanni 
in Idaho, — weir, Jaivies R., in journal ot Apicvltural Heseaich, Vol. IV, No. 3, 
pp. 251-253, plate XXXW 'Wa-hincjton, 1915. 

Examination of diseased leaves and twigs of Picea engelmanm from Mar¬ 
ble Mountain, St. Joe National Forest, Idaho, show-ed the presence of a fun¬ 
gus allied to the w^ell-known parasite Herpotrichia nigra Hartig. 

The fungus appears to be new^ to science, and is described as H, guin-- 
queseptata n. sp., from the fact that the ascospores always have five septa, 
while those of H. nigra onl3" possess three (2). 


AVEEDS AND PARASITIC FLOWERING PEANTS. 


987 - Mistletoe on Spruce in Switzerland. — Wilczek, B., in journal Forestler Suisse, 
Year 66, No. 7-8, pp. 113-114, i plate. Berne, July-August 1915. 

According to the reports of the forest inspectors of French Switzer¬ 
land, mistletoe {Vismm albnm) is usually not found above 900 m. (3000 ft.), 
so that the high valleys (valley of Joux, Haut-Jura, etc.) are free from it. 
In the Valais and the Grisons, mistletoe reaches a higher level. 

The list of its deciduous host plants is somewhat long, including Rosa- 
ceae, Populus, Salix, Alnus, Betula, Vlmus, Fraxinus, Tilia, Among.st 
conifers, silver fir {Abies pectinata) and Scots pine {Pinus sylvestris) are 
mentioned as its chief hosts. On spruce {Picea excelsa), mountain pine 
{Pinus mughus), larch {Larix europea) and yew {Taxm baccata), mistletoe 
occurs much more rarely. In fact, all the Valais records as regards its 
presence on are mentioned as doubtful in a recent article by Dr. Coaz 
on the distribution of V. album in Switzerland. On larch there is a single 
record from Moiithey. 

The writer states that this parasite certainly exists on spruce in the 
Valais. He has been informed of its presence near Econe and below Nendaz, 
and has himself found it below Iserables. 


(1) See also B. Feb. 1913, No. 182 ; B. June 1914, No. 577 ; B. March 1915, No. 325. {Ed,) 

(2) These spores are referred by F, J. Seaver to the genus Myiilidion: s^e note to 

be published as No. 1093 in the Bulletin for October, [Ed,) 



INJURIOUS INSECTS 


1263 


According to R. Keeeer and von Tubeue, there are several races 
of inistletoe adapted to different host trees. Under suitable conditions, 
the seeds of V. album germinate everywhere, but for the seedlings to take 
root on their host and to grow, it is necessary that the latter be suitable. 
The commonest race of mistletoe is that found on broaddeaved trees. 
Seeds from fruit trees will grow well on Rohinia, poplars, etc., so that 
this race appears to be general for broad-leaved trees. N'evertheless, even 
in this case, the beginning of specialisation is observable. Thus, for exani” 
pie, in the plain of the Rhone and at Cully, the common black poplar 
{Popuhis nigra) is attacked, while the pwamidal form (Lombardy poplar) 
remains immune. 

The conifer mistletoe is very clearly divided into two distinct races. 
The parasite of Scots pine is especially common in the Orisons and in 
the Valais. In the canton of Vaud, it is rarer; nevertheless it is abundant 
from Lavey to Aigle, thus continuing the Valais area. The Scots pine 
mistletoe can develop, although with difficulty, on spruce; this fact explains 
the very small number of trees of this species attacked by it. On the 
other hand, the silver fir mistletoe, which is very common in Switzerland, 
does not succeed in developing on spruce, and thus constitutes a distinct 
biological race. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

988 - Scale-Insects from Australia (i). — green, b. E., in BuMvt of EntomobgicaiRe^ 
search, Vol. VI, Part I, pp. 45 - 53 , figs. i-iS- Eondou, June 1915. 

The following scale-insects from various parts of Australia are described: 

Eriocoeem serratilobis n. sp., on Eucalyptus gracilis at Mallee, Victoria. 

E. s. prominens n. subsp., on an undetermined plant at Townville, Queens¬ 
land. 

Rhizococcus lobulatus n. sp. on Acacia pendula at Bramble Station, near 
Condobolin, N. S. W. 

R. lecanioidcs n. sp., on twigs of Casuarina at Sandringham, Victoria. 

Asterolecanium stypheliae Mask. var. miiltiporum n. var., on Samolus repens 
at Warrnambool, Victoria. 

Pulvinaria maskellii Olliff var. novemarticulata n. var., on branches of By- 
menanthcra dentata at Mallee. 

Chionaspis frenchi n, sp., on Eucalyptus at Mallee. 

C. angmta Green: recently Fpoggatt has described as C. eucalypti a 
species living on Eucalyptus, which the writer believes to be identical 
with his C. angusta, originally observed on Leptospermum. 

Aspidiotus tasmaniae n. sp,, on Ribes and Ampebpsis at Launceston, Tas¬ 
mania, and on Eucalyptus, Acacia and Cyfisus in Victoria. 

. 4 . [Hemiberlesia] bidens n. sp., on Casuarina near Lake Albacutya, Vic¬ 
toria. 


{El}, 


GENERALITIES 


(i) See also B. April 1015, No, 449. 
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A. [Targionia) cedri n. sp., on Cedrus stakes in Queensland. 

Mytilaspis {Femaldella) heyeriae n. sp., on Beyena viscosa at Mallee. 
Protodiaspis anomala n. sp., on bark of Acacia sp. at S. Morang, Dixon, 
Victoria. 

9S9 - Scale-Insects from the Fiji Islands. — Grken, 15. E , in BtUleUn of Entomological 
Research, Vol. VI, Part 1 , p. 44 - Uondon, June 1915. 

Tbe writer has studied a collection of scale-insects made by J?. P. J Ep¬ 
son, Government Entomologist in the Fiji Islands. Although the collection 
contains no new species, it is nevertheless interesting, seeing how little was 
knowm about the scale-insects of these islands. 

Most of the specimens are of an Aspidiotus intermediate in form between 
A. destructor (Mask.) and A. transparens (Green). After having examined 
a large amount of material from different parts of the tropics, the writer is 
inclined to consider these two species as extreme forms of the same insect ; 
the intermediate forms, which it is impossible to refer with certainty to the 
one or the other of the two specific names, are much the commonest. The 
writer solves the difficulty by giving to all the specimens the name of A. 
destructor-transparens (Mask., Green). This species infects many plants in 
the Fiji Islands [Musa, Per sea and Piper). 

The collection further contains: A. excisus Green, which had previously 
only been recorded from Ceylon and has now been found in Fiji on Musa, 
and more precisely on some bananas; A. cyanophylli Sign., on Musa; A. 
palmae CHI., on Musa and on an undetermined forest tree; A.lataniae 
Sign., on Citrus ; A. hartiiCMl., on Dioscorea; Chionaspis citri CHL, on Citrus; 
C. duhia Mask., on Adiantum; Hemichionaspis minor Mask., on leaves of 
Eucharis; Diaspis pentagona Targ., on Hibiscus ; Lecanium [Saissetia) ni- 
grum on Anthurium; Asterolecannm miliaris-longum Green, on Schi- 
zostachyum. 

990 ” The Brown Grape Aphid [Macrosiphum viticola Thomas). — Baker, a. c., 
and Turner, W. F., in Science^ New {Series, Vol. XEI, No. 1066, p. 834* Eaucastcr, 
June 4, 1915. 

Unable to find any record of the complete life-cycle of the brown grape 
aphid [Macrosiphum viticola Thomas),the writers have made some observa¬ 
tions on the form at Vienna, Va. These seem worthy of note at the present 
time, in view of the economic importance of the species. 

The eggs are polished black and are laid during November or late Oc¬ 
tober ; they are placed in the axils of the leaves of Viburnum prunijolium 
I/inn. In the spring they hatch before the leaves open and the young feed 
on the bursting flower buds. The stem mother appears unlike a Macro- 
siphum, having short cornicles. Date in April, or early in May, the second 
generation matures and this nearly all becomes alate. 

Such alate forms are unable to subsist on the Viburnum, but migrate 
to the grape and produce the third generation on that plant. Here the 
species lives throughout the summer, producing apterous and alate forms. 
Intermediates also occur, similar to those recently described by the writers 
in Aphis pomi De Geer. These intermediates were taken in May and June. 
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The fall migrants are unlike the spring migrants in sensory characters. 
These fall migrants may be found depositing their young upon the Vihmnwm 
leaves during the middle of October. 

The ovipara is apterous and, after being fertilized by the alate male, 
deserts the leaves and migrates to the twigs in order to deposit her winter 
eggs. 

991 - Enemies of the Coconut Palm on the Coast of Brazil — bonbar, Gregorio, in 

Secretana da Agricultural Commsrao e Obras Publicas do Estado de Sao Paulo, Boletim 

da AgncuUura, Series 16, No. 5 (May 1915), pp. 435-44i> 6 figs. Sao Paulo, 1915. 

The writer gives an account of observations collected on diseases and 
pests of Cocos nucifera on the coast of Brazil. 

The coconut palm is somewhat frequently attacked by a bacterial 
disease, similar to that described by Johnston in the United States and 
attributed by him to Bacillus coli (i). The writer has recorded its presence 
at Santos, where it has destroyed some of these trees. Certain insects, 
or rather the serious injury they directly produce by lesions on the host 
plant, may be considered as agents promoting the spread of the bacterial 
disease. 

Of these insects, the writer mentions in the first place, Amerrhims 
pantherims Oliv., a Curculionid which lays its eggs in the petioles of the 
coconut leaves, in which the larvae subsequently excavate longitudinal 
galleries, after which the leaves turn yellow and die. Nothing but the 
destruction of the parts attacked is known to check it. The insect is very 
common on other palm trees in the State of Sao Paulo. 

Other Curculionids injurious to native Brazilian palms are: HomalO' 
mtuscomceus Schoii., H. depknatusSdhlh., Sphenophorus ensirostris Germ., 
Rhynchophoms palmarum I/., Arcarias parcus Fohrs.; these insects might 
easily attack coconuts also. 

An insect which has already turned its attention to coconuts on the coast 
of Brazil (Santos) is Alwms maygimtus Guer. {Chrysomelidae). The lar¬ 
vae devour the young leaves as they begin to unroll, and also find their 
w^ay into the buds, thus destroying the future leaves; the injury done to 
the well-developed leaves is no less serious, for the larvae gnaw the corti¬ 
cal tissue of the petioles. 

In Brazil, Cocos romanzoffiana is attacked by the larvae of A. 4- macu- 
latus Guer., and of A, corallims Vig.; the latter pest has been observed 
in the plantations of Bahia, in the Park of the School of Agriculture at 
Piracicaba. 

For the control of these Chrysomelids, spraying with poisonous sub¬ 
stances has been used to advantage. The spray must be directed upon the 
green parts of the trees and especially upon the buds. 


(Ml 
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(i) See on this subject: B. Dec. 1912, No. 1686; B. Jan. 1913, No. 40. 
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992 - Lecanium caiori n. sp. and Siiciocoecus sjosiedti on Kola Fruits in 
Northern Nigeria, — green, E. E., in Bulletin of Entomological Research, Vol. VI, 
Part I, p. 43, X fig. London, June 1915. 

A systematic description of a new species of scale-insect named by the 
writer Lecanium catori, found in the province of Kabba (Northern Nigeria) 
on kola fruits in February 1914. 

The same fruits were much attacked by another scale-insect, SHctncoc- 
cus sjosiedti Ckll. (i). 

993 Mediterranean Fmit-Fly {Ceraiitis capiiata) injuring Pears near Paris (jj). 

— EeSne, P., in Comptes rendus des Seances de VAcademic Agriculture de France, Vol. T 
(1915), No. 16 (July 28, 1915)^ PP- 495-497- Paris, 1915. 

In October 1914 some late pears of very good appearance, gathered 
at Asnieres, Seine, were found to be bored by galleries quite diherent from 
those made by codling larvae {Car'pocapsa pomoncUa), Each pear contained 
a single gallery, which was of irregular outline and full of browni gnawed 
pulp ; there were several Muscid larvae (up to ten) at the end of each. 

In the laboratory some of the larvae pupated, but only two emerged, 
on December 12, when they were recognized as examples of the Mediter¬ 
ranean fruit-fly {Ceyatitits capitata Wied.). 

The land on which the pears were growing is on the plateau of Becon- 
les-Bruyeres, close to Courbevoie, where Giak 0 first recorded Ceraiitis 
for the Paris district in 1900; at that time the damage was to apricots, 
the crop being largely destroyed on some farms. In 1906 Qimx> noted that 
Ceraiitis was still doing damage, peaches being seriously injured in various 
places round Paris. No doubt the insects now recorded are the descendants 
of those found in 1900 and 1906. 

It would be useful to know how Ceraiitis passes the winter in France, 
— probably in the pupal state. At any rate, its apparently permanent 
presence is a new menace to fruit-growing. 

994 - Citrus White-Fly {Aleytodes cUrf) on Lemons and Oranges in the Province 
0! Mendoza^ Argentina. — Smzm, R., in La Emlogia Argentina, Year I, No 27" 
pp. 42i'43, fig. 6. Mendoza, June i, 193:5. 

The Hemipterous insect known as the white-fly {Aleyrodes citri) (3) has 
spread so rapiddy in the province of Mendoza that it is now one of the worst 
pests of oranges and lemons ; not a single tree seems to be free from its at¬ 
tacks, which lead to the withering of the leaves. 

The best means of destroying the insect is to spray in spring before 
flowering with Hme-sulphur or petroleum emulsion. Both these washes des¬ 
troy the white waxy covering of the insect and so can act directly on it. 

The following are the formulae recommended : 


(1) See also B. July 1915, No. 778. {Ed,). 

(2) See also B. Aug. 1915, No. 878. {Ed,). 

(3) See also : B. July 1911, Nos. 2340 and 2371 ; B. Jan. 1912, No. 230 ; B. Sept. 19x3,, 

^ 4 - ^ {Ed.), 
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Lime^sulphur mixture. 

Stilpliur. 

Slaked lime. 

Common salt. 

Water. 


2.8 lbs. 

2.8 lbs. 

2.8 lbs. 

8.5 gallons. 


To about a gallon of boiling water add first the sulphur, then the lime and lastly the salt; 
after boiling for an hour or an hour and a half with constant stirring, allow to cool, syphon 
off and make up to 8 % gallons. 


Petroleum emulsion. 

Petroleum .... . Vxo gallon 

Soft soap. $ lbs. 

Water. 10 gallons. 

Dissolve the soap in boiling water and add the petroleum, stirring constantly till an even 
emulsion is obtained. 

995 “ Coleophora albiantennaella n. sp., on Cornus sp. in the State of 
New York. — wild, william, in Entomological Nems^ Vol. XXVI, No. 7, p. 320, i fig. 
Philadelphia, July 1915. 

lyepidopterotis larvae found feeding on the undersides of the leaves 
of Comus at Buffalo, K, Y., are described as new under the name of Coleophora 
alhiantennaella. The larvae were collected on June 12 and two adult in¬ 
sects were reared on the 20th and 30th of July. 

996 - Coleoptera injuring Larches in Ireland. — Fo»bes, a. c., in Quarterly journal 
of Forestry, Vol. IX, No, 3, pp. 259-260. I^ondon, July 1914. 

during the springs of 1914 and 1915 a large number of young larches 
at Ballykelly, Co. Derry, and Dundrum, Co. Tipperary, were attacked by 
various beetles; according to the determination of K. B. Williamson these 
were FhylloUus argentatus, P. macuHcornis, OHorrhynchtis picipes.Stropho- 
somus coryli and Myelophylus [Hylesimts) pmiperda. Other damage has 
been recorded from Co. Antrim, 

The insects devoured the leaves as soon as the latter appeared. The 
attack was probably due to the fact that the leaves upon which these 
beetles usuallj^ live were still too little developed to serve as food when the 
larch leaves began to unfold, so that the latter served to support these 
insects in the intervening period, at the beginning of spring. In the case 
of well established trees, little harm was done, but recently-planted larches 
^ often suffered severely. 

» The presence of these parasites on larch appears not to have been re¬ 
corded before. 


AlEREDO B-UGGERI, gerente responsabih. 











FIRST PART. 

ORIGINAL ARTICLES 


The Present State of o«r Knowledge of the Biology 
of the Vine Phylloxera. 

by 

Prof. B. Grass! 

Pmjesm' of Comparative Anafomv in the University of Rome. 


I. —• Foreword. 

The ravages that, phylloxera has made, and continues to make in all 
vine-producing countries, render the biology of this insect of particular 
interest, nor can the subject, even to day, be considered exhausted. 

In the second half of the century, phylloxera was the subject 

of sijecial research on the part of Rieey, Planchon, I/iCHirEiTsa'JiaN, Boi- 
TEAU, Faucon, Cornu and Bai^biani in France, and of Francbschini in 
Italy. As a result of the.se researche.s, a great part of the biologictil history 
of phylloxera was elucidated, but, at the same time, some quc.slions of 
])rimary importance, in view of the groat difficulty of their solution, .still 
remained unanswered. This I ])crccivcd when, in 1906,1 was charged by 
the Ministry of Agriculture to investigate the matter. I immototely 
began a new series of researches which I continued later with the able 
collaboration of Drs Grandori and Topi, and cspc'dally with that of 
mj assistant Dr Anna FoA. The French cntomolo,gisls Marchae and 
Fbytaud (1912) have been so kind as to say that my collaborators and 
myself have made an important contribution to this study, that we have 
discovered irew facts, modified antiquated opinions and solved certain 
problems that our predecessors had but dimly i)ereeiwd. Two years had 
passed since the commencement of our researches, when the study of tto 
same subject was entmsted by the German Government to Dr C. B6RIOT. 
well known among naturalists for his imfitortan I researches on feitus allied 
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to phylloxera. The results obtained,by 1 bis distiii.e,iiishe(i 7/k, birt:»(‘ly 
confirm those published by us in various notes and more i^xlensh'cly ireateil 
in our larger monograph, which this worker has flalUahigly hM tned ** a nto- 
numental work''. Br Borneo himself has brought ibrwurd an cnigiiial and 
interesting theory, which, however, is as yet nnsupjKirted !iy eK|H‘rinK*n1al 
evidence. 

It is with these new facts thai: I intend to deal, but iHlon* doing stg I 
must, in order to make myself clear, recapitulate very briefly the idc^as cur¬ 
rent on this subject at the beginning of our rescarclu^s. 

I state beforehand that, following the laws of priority, the name of 
Phylloxera vastatrix should be replaced by that of VUem viiifolii (Fitch), or 
Phylloxera {Viteus) vitifolii (Fitch), but I do not feel dispostnl to adopt this 
change, excusing myself with the words of Horace: mm qnem fates arbiinum 
est ei jm et noma loquendi. 

II. — KnOWEEDOE OE the biology of PHYLX.0X1vKA 

PKFAOtOUB TO IQ05. 

The short summary of information here given is more or less to be 
found in the best treatises on the subject prior to the new researches and is 
due for the most part to Balbiani, to whose talent the investigations on the 
biology of phylloxera are further witness. 

Phylloxera, like other insects, before assuming its ultimate form pas* 
ses through several moults each of which marks the passage from one stage 
to another. The various stages take different names. Larva, when the im* 
mattire insect shows no trace of wings. Nymph, when, still immature, the 
outlines of the wings are visible. Perfect insect, when capable* of reproduct ini 1, 
whatever its outward appearance. But phylloxera, differing from t he major¬ 
ity of other insects, ntay enter the perfect stage under \nrinus forms, of 
which four are recorded ; the gall form (gallicola), lheror)t form (nulicola), 
the winged and sexual forms. As will be noticed, tlicse names are not 
founded on considerations of similar diarac'ter. The two lirst arc* dculvcd 
from the insect's habitat, the third from its c*xlerual ap|K‘araiuv, 1 Ik* frniii it 
from the mannei of its reproduction; in other words, each fetrm has 1»cc*u 
named according to its salient character. The gallicohu* alone livc‘oti the 
green parts of the vine, especially on the leaves, ou which tliey piochice ok- 
crescences kiiown as galls ; only the radicolac pass thcjir t‘nlire c*xisleiirc* on 
the roots. The term of winged form serves to distinguish a form that orig*. 
inates on the roots, thence flying up to the higher parts of the vine, while 
the other three (radicola, gallicola and sexual) are apterous. Thus only cm 
form is called sexual, because it is the only one in which males and females 
are distinct; the latter, after fertilisation has taken place, lay a single whilst 

the other three forms consist exclusively of individuals of the ferdale sex 
which reproduce parthenogenetically by means of a few or a nutnbet of eggs. 
To attain these several forms, the authors -say that phylloxera passes 
through a variable number of stages, %ey attribute tee'moults to gnlb 
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icolac and radicolae.fivetotliewingedfoniiaiid nmu• to tlicscxuad. Were this 
exactly so 1 lu- winged form might be considered as the only mature, perfectly 
developed form, and the others might be easily defined as larval forms ])e- 
come sexually mature. But wc shall see it is not precisely so. 

us lu)w reca])itulate the history of phylloxera. We lea ri i f n)m books 
that from the single fertilized egg, laid by the sexual female and called 
durable, or winter egg, because it only hatclies in the spring, a larva emerges 
which may take to life either on the leaves or on the roots. Usually, on 
European vines, it prefers che roots. In both cases this larva is destined 
to become a wingless mother (generally known as the stock-niother). If it 
takes to the leaves, it gives rise to a number of generations (sometimes as 
many as eight) within galls (gallicolaej; if to the roots, to innumerable 
generations of radicolae (sometimes seven or eight, but usually four, five 
six annually). 

Each gallicola mother lays hundreds of eggs, and as these hatch, the 
young, emerging from the maternal gall go to form one for themselves 
(sometimes several mothers of different ages are found in one gall) when 
the}’' reproduce in the same way, or they may dcvscend to thc‘ roots where 
they found radicola colonies. As the season advances, the number of young 
])assing on to the roots increases till finally all migrate to that part of 
the plant. Only in exce])tional ca.ses arc gallicola generations found on 
European vines; which means that one the most characteristic gen¬ 
erations of phylloxera may be entirely tacking. In stimmer and autumn, 
nymphs appear on the roots; these develop into winged itisects which lay 
their eggs, male and female, under the vine leaves or in the crevices of 
the bark of the trunk and branches (not of the year). The fertilized 
I females lay the winter eggs in the same places, much preferring, however, 
'‘the two-year-oM branches. 

To sum tip, the stock-mother, the other gallicolae and the radicolae in the 
])erfect insect stage, are all parthcnogcnetic mothers (i.e. capable of reproduc¬ 
ing wiUiout being fertilized) and virginiparous (heurhig offs]>ring ca*|vablc, 
like the molhet, of Tq)roditction by parthenrgenesis); the winged insects 
are parthenogenetic mothers but give rise to sexual individuals, the offspring 
of these sexual individuals being a parthenogenetic virginiparous mother 
. (stock-mother). 

This cycle may be completed from the Bjmng to the following autuimr 
However, in the height of winter, the winter egg is not th<^ only stag.e exist¬ 
ing, us a htimber of radicolae may befound in the first larval stagewhich pass 
the cold season hibenjating on the roots and begin to multiply afresh in the 
Showing spring. This occurrence obviously enables the phylloxerit* infec- 
on to continue iiKlepcndenlly of the winter egg. 

ffere arises a serious <j[ucstion that has long ham])<*re(l both science and 

J aclice. With the approval of the discoven^r of the life cycle of phytto- 
ni, BAhBiANr himself, evidently imbtu^d at the lime with the theoretical 
neeptiems then dominating sckaice, it has been assumed that the virgin^ 
generations could not b(‘ perpetuated witkiul the interjwsition of 
^generations. This assumption ttndouldcdly a3)pearc(l to be supported by the 
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fact that in the various forms which succeed one another in the life»cycle 
of phylloxera, prolificacy diminishes progressively* Gallicokc and rarlicolue 
are both very prolific, the former, on the whole, more than the latter; as a 
matter of fact, while the gallicolae derived from the winter egg may lay 
500 eggs or more, the radicola never reach so large a tutniber, hut at 
most 250, The winged forms lay at most a dozen either maU^ or female 
eggs. The sexual female lays a single egg, the winter egg. It may be added 
that gallicolae, and also in general radicolac, lay fewer eggs in the 
autumn than in the spring. 

If fertilisation were really necessary to preserve the reproductive power 
of phylloxera, it would have sufficed to destroy the winter egg (the only otie 
fertilized) to have mastered and, finally, after a longer or shorter period 
to have destroyed phylloxera completely. 

The theoretical conclusion of BaI/BIANI was of too much practical im¬ 
portance to be neglected, and it was immediately put to experimental test. 
The result was directly opposed to what Bamiani expected, for Boiteau 
succeeded in breeding phylloxera in closed recipients — thus excluding in 
his opinion the intervention of sexual fomxs — for six consecutive yearn, 
and up to the 25th generation, without ever having noticed any dim¬ 
inution in the reproductive power of the colonies. 

At the same time, by Bax3IANI's advice, the winter egg was destroyed 
on a wholesale scale by plastering the stocks with insecticide, but notwith¬ 
standing this destruction the plan for freeing the vines from phylloxera met^ 
with no success. This failure was not, to my knowledge, openly published,, 
I believe out of consideration for Bai^biani's authority. 

The results obtained by BoiTiSAtr might have been explained by the sup- - 
position that in a state of nature things went otherwise than in the expcM'i- 
mental vessels ; or even by supposing that in the vessels sexual generations 
occurred that had escaped the observer's notice. The latter view may 
supported by the fact, observed by Bai,biani (hut never confirmed by any¬ 
one else) of sexual individuals existing on the roots; l)y the presence of the 
winter egg on the roots recorded by Fatio (prc>l)ably an error of ohservni- 
tion) and finally by what happens in the case of the oak phylloxcru (lln* 
existence of apterous soxiparous individuals). 

It still remained to ascertam the reason why 1 ?tmjpeaij shfiw^ 

galls only in exceptional cases. 

The supposition that the j^rodtict of the fertilized egg might in tH^riuiit 
cases pass directly on to the roots was easily accepted, probaldy because it 
did not dimmish the importance of sexual generation. 

It is true that Bawiaki, who at first was of the opinion that the winter 
egg could produce either a gallicola or a radicola, had stibse(|uently exdtided 
the second possibility, and that BoiTmr and FrancI’^SCHINI who had tried 
experimentally to attach the larva, hatched from the winter egg, t.o the rends, 
had met with no success; but all this went for nothing. BATdUAJsn:'s recant¬ 
ation found no credence and the experimental failures were ex|>laiiied by the 
scarcity of material used. Thus, the direct passage of the insect, after hatch-. 
mg from the winter egg, to the roots, was accepted as a ** scientifically dc,-;| 
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inonslratecl phenomenon by Henneguy (11)04) collaborator of Bax.biani 
and continuer of his researches, by pRANCEsctUNi himself, by Dee Gukrcio 
{1902) ]>U]>il of Targioni and Director of the Entomological Station of Flo* 
rence, by the Germans Ritter and Rubsaamen (1900) etc. etc. and, little by 
little, found a place in every book. And yet it had not been proved by experi¬ 
ment, but, as lias already been said, a certain amount of evidence had been 
obtained to contradict it; still the idea held its own above all discussion, 
evidently again owing to the respect for Bai^biani’s preccmceivecl theory. 
Since Baebiani's time, however, thetheor3’' of the absolute necessity of sexual 
reproduction for perpetuation of life has gradually lost ground, and might 
be said to have been completely disposed of when our researches were 
begun. Besides the common case in which reproduction is only possible 
when preceded by fertilisation, other cases are known. Those in which 
virginal and sexual generations alternalc regularly, those in which the two 
manners of reproduction alternate in a varialde or facultative way, and 
finally, those in which tlu^ preservation of the species is confined to vir¬ 
ginal reproduction alone. It follows, therefore, that no deduction as 

to the importance of the winter egg for the ])reservation of phylloxera can 
have a decisive value, and that olxjective research alone can solve the 
problem. 

It was with exporiiuents along these lines that oitr work was begun. 


III. — MODIEICATIOXS OE OtTR RKOWEEDGE OF THE mOEOGY 
OF PHYEEOXER 4 PUE TO l^ESEAHCUES JMCADE SINCf: 1 005, 

X. ¥(110 of tho winter egg and of the generation derived from it. — 
The principal obstacle encountered by my predecessors in their attempts 
to determine the fate of the newly born insects derived from the winter egg, 
which prevented them from repeating their experiments, was the cliflicnlly 
of obtuinitig sufficiently a1)midant mtiterial for the results to be definite 
and coucUisivc. 

After fruitless attempts in continental Italy, I liacl thc‘ ha])py idem of 
extending my researches to Sicily, and in the nurseries oE American vintNs at 
Palermo, Modica and Messina,, I was able to obtain as many winier eggs as 
I could wish, and thus found myself in the most favouralde conditions for 
experimental work. 

The experiments I made with the aidof mycollaborahjrswtnxicxtircmely 
numerous, and were repeated for several years under thcMuost variedcondi* 
tions. They consisted chiefly in placing bark cotitainiug a vc^ry large number 
of winter eggs —vSpecial precautions being takc^n to prov<^nt theirdying—in 
contact with uninfected European vine stocks, mid also with healthy Aineri’- 
can vine stocks to act as controls. In spring, there ap]K.^arecI on the 
vines numerous primary galls (I call" primary gallsthese produced by (he 
stock-mother) which proved that the winter eggs had remained aUv?. The 
European vines, on the other hand, were aliuosl always totatiy 
The roots of both kinds remained invarialfiy, without excerption, uninjured 
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(that is until the appearance of the iioogailicolae-radicolae; see below). It 
has thus been proved in the most defiiute muuncr that in no case can the 
insect newly escaped from the winter egg livx* on the roots. If it has t]ie 
chance of migrating to the young leaves, or to other green ptiris cdthe Anu*ri* 
can vine adapted to it, by means of its punctures it determines the formation 
of a gall and here, after having completed four moults (h'oA: sec below), be¬ 
comes sexually mature aiidlays its eggs. But,if instead, it fiiKls itself on the 
green parts of European vines, or of certain American vines (I include tindti* 
this head also European-American hybrids) not adapted to its existetHX‘, it 
punctures but does not succeed in producing a gall and dies (i). 

It is necessary to note that the same sorts of vine do not al\¥ays behave 
in similar manner. Even on the European vine, in certain very exceptional 
cases (2), which we were able to verify in a state of nature only in Sicily, near 
a nursery of American vines which bore n umbers of galls —the newly hatclu'cl 
insect from the winter egg was able to produce more or less ])erfccliy formed 
galls. That the case is really very exceptional is amply cojifirmed by the 
fact that, in the numerous and repeated explorations made, hu* so matiy 
years, by the anti-phylloxera parties, never has a European vine been fontid 
bearing galls that could have possibly, directly or indirectly, originated from 
the stock-mother hatched on the plant, that is to say galls ijroduced itide* 
pendently of American vines bearing galls. It is well to remember here that 
when European vines are in contact with heavily galled American vines, in 
the latter part of the season they are sometimes infected, but in this case the 
infection is evidently produced by the neogallicolae-gallicolae derived from 
the American vines themselves. 

The phylloxera gallicola arising from the fertilized egg (briefly termed the 
stock-mother) lays, as we have said, an enormous quantity of eggs over a 
period lasting about a month ; each egg hatches in eight to twelvc‘ days. In¬ 
dividuals from eggs of the first few weeks all make their way to the 


{ 1 } The traces nftltcse punctures r€‘iniiiu: they couKisI of small black spots tliat may be pr«h 
cluccd not only by the insect newly escaped from the winter btit .'ilsti by all iicoualUef>l{»(: 
ganicolac(see below). These little simls, which we were the first 1f» tiutiee, mv sotuewhat 
teristicaiid therefore deserve tiarlicnlar mention. Tluy appear ou the most diverse American 
varieties and also on our Italian vines: we Imve followed their prn(hictionnu»'(‘(*spt*elal1v on die 
leaves of Rupcstris du I,ot. On this vine, in some luHtimces, regular galls are produced, at «d.lier 
times a ^all is shxrted an.d abandoned almost immcdiately,<jr attain, the galUc<»lae will lenvij and 
die (always?) without starting a gall, e*xccpl for a small dci>ression of scarcely noticeable depth 
(some galHcclae may even <lie on the spot). The Uirce cases may occur on llie same slock cfm* 
temporaneously. In the secoml and third cases bro^vn spf)ts mt>re or less fused tugcthei' i|uickly 
appear j these delimit a more or less regular and more or less complete circle of N‘nry|iig sm: but 
quite visible \vith the aid of an ordinary lens; this is explained by the fact that tlie phyllt^xera 
makes a series of ptmetures forming a circle in order to imxluce either the gall on the leaf, or the 
nodosity and the tuberosity on the root. The space ddimited by the circle also turns brown 
after a few "days and ends by becoming a small black spot, which, when fully developed m 
the leaf, does not cover more than a millimeter and a half. 

( 3 ) lycss exceptionally ou miropcan vines grafted on an American stcick. 
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where they possibly develop. Those from eggs of a later period pass to tlie 
roots; these, however, are genc^rally h w in number. 

It is a vc‘Ty remarkable fact that the settling of iJie m^wly hatched in¬ 
dividuals on the hypogeal rather than on the epigeal ])ortiou of the plant 
is not only a maiter of choice, hut is connected with the ])resence of ea.sily 
identifiable niorphologicul characters, .so that the destination of the newly 
hatched individual may be deduced from its appearance. We have there¬ 
fore thought it op])ortune to assign different names to t he tw^o kinds of newly 
hatched individuals (or first larvae ’b as they might he called, to show that 
they are in the first stage and have not yet undergone the first moult). We 
shall therefore apply the name of neogallicolac-galUcolac lo the nc-wly hatched 
females of gallicolae that will, in their turn, become gall icolae, andthatof 
gallicolm'-radicolae to the tiewh^ hatched females of gallieola that will l^ecome 
radicolae. With the naked eye, no difference can be observed }>etwecn them, 
but on examining a preparation merely with a hand-lens, it enn be-seen that 
the neogallicolae-gallicolae are smaller, lighter in colour, and slighter, their 
legs and especially their antennae bemg relativel}’' thinner. The neogallico- 
lae-radicolae, like the neo-radicolae — as we call the newly hatched feniates 
of radicolae — have a more robust appearance. This wry superficial dia¬ 
gnosis would not of itself be sufficient ])roof, but all doubt vanishes immedia¬ 
tely a microscope is used. lu the neogallicolae-gallicolae the antennae are 
thinner, the tlnrd joint being fusiform and the sensory organ still relatively 
small, while in the neogallicolae-raclicolae and the neoradicolae the antennae 
are thicker, the third joint is shaped like the mouthpiece of a flute, and the 
sensory organ is very large. Other minute but quite distinct differences 
result from the comparative study of the hairs on the legs and antennae, 
and of the cuticle of the dorsum (Granporx). An important point is tliat 
the bristles of the rostrum in neogallicolae-gallicolae never extend as far as 
the last segments of the abdomen; on neogallicolae-radicolae and on neo- 
tadicolac they may, in the spring, bo just slightly longer than those on neo- 
gallicolae-gallicolae, but iti late summer and autumn they may exceed 
them in length by as much as a third (l7oA). 

We must adtuit that there also exist individuals which may he calletl 
intermediate, btit it is extremely rare for them to l)e equally distant from the 
two typical forms; they generally resemble one more than the other and 
their history naturally follows that of the one which they resemble most. In 
any case, the newly hatched insect which emerges from the winter C‘gg presents 
all the typical characters of a tieogaUicok-gallicola; thus affording a spletidid 
confirmation of experimental results. 

The xnost important practical consequence of our observations is that 
the newly hatched insect from the winter egg does tmi develop on Kuropcati 
vines. Exceptional cases are so rare that they may be practically neglected. 

We have already pointed out that among the latest ofTspringof the stock- 
mothers may appear some neogalHcolae-radicolac, hut these ate not always 
capable of reproduction ; they arc absent when the stock-mothors develop 
with difficulty and lay only a few eggs, which hapi)ens, for example, on non- 
grafted Etiropean vines, when they — and the case is most exceptional 
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produce galls. On European vines grafted on American stocks, neogallicolae- 
radicolae sometimes occur, the offspring of a stock-mother. The appear¬ 
ance of neogaUicolae-radicolae has been observed in vSicily during the last 
ten days of May; at this period the first neogallkolae of the third generation 
(counting that of the stock-mother as the first) are found. On Euro]>ean 
vines even when grafted, the development of the gallicolae is slightly retarded* 

As the number of generations increases the quantity of eggs laid by the 
gallicolae, becomes, as is well known, gradually smaller, and simultaneously, 
by observing the single newly hatched individuals that emerge, the propor¬ 
tion of neogalHcolae-gaUicolae to neogaUicolae-radicolae may be seen to 
decrease. It has been shown by a series of experiments that, when 
the egg of the gallicola is laid, the type of larva to which it will give 
birth is already determined; external conditions (season, vine, and others 
not yet specified) exercise, on the other hand, an influence on the 
mother, in the sense of changing the relation between the numter of eggs 
that will develop in one particular way or the other. It may be stated as 
a general fact that neogallicolae-gaUicolae are bom in greater numbers 
when the vine is in a state of active growth, while neogaUicolae-radicolae 
are almost exclusively produced when the season is advanced and, in 
general, when the vine no longer produces any new leaves, or has prac- 
ticaUy ceased to do ^o. By transporting, artificiaUy, neogallicolae-gaUicolae 
from one plant to another, the production of an offspring may be obtained 
in which the proportion between neogaUicolae-gallicolae and neogaUicolae- 
radicolae differs from that encountered in the sister neogaUicolae-gaUicolac 
remaining on the original vine* 

While the neogallicolae-gaUicolae can never develop on the roots, excep¬ 
tional cases may occur where an occasional neogallicola-radicola enters or 
remains emprisoned in a gall. In such cases it matures as on the roots, 
either in an apterous form,* developing the dorsal tubercles, typical of 
the hypogeal radicola, or in a winged form, identical with that which 
commonly develops on the roots. A iieogaUicola-gallicolii will never develop 
wings (Topi, B6rner) ; therefore the winged forms, which others, and 
we also, have occasionally found in gaUs, do not represent the winged form 
ofphylloxera-gallicola, but are merely winged radicolae developed in except 
tional circumstances in an environment not habitual to them. 

The paraUelism that Erancbschini had thought to have established 
between the cycle of phyUoxera gallicola and that of radicola on the supposi¬ 
tion that both could produce winged forms and consequently also sexual 
forms and the winter egg, is therefore not admissible. 

It is also erroneous to assert, as does Djsh, Gumcio, that phylloxera 
gallicolae can, after the first generation, produce winged forms and that these, 
in their turn, immediately producing radicolae, find hospitality on the roots 
of every sort of vine. These winged virginipatous insects in the gjillicola 
series of the vine phylloxera would be redotitable agents in spreading in¬ 
fection, but fortunately they have never existed* 

It may be as well here to mention various mistaken opinions, that have 
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been enunciated from time to time as to the gallicola form, and that may now 
be deiinitely eliminated. 

Saumar {1869) and Donnabietj (1887) had maintained that the gallicola 
form was a separate species, distinct from radicola; Donnadieu, indeed, Imd 
even given it a name {Ph. pemphigoides). This extraordinary assertion had 
not found much acce|)tance, and when we began our researches had even been 
refuted by some, RAthay, for instance ; others, however, were not lacking 
who found it merited consideration, or quoted it without stating it to be 
erroneous. It is needless to add that after our own researches, there is no 
further reason for its existence. 

Dee Guercio (1908) announced (on no sound basis of observation) the 
existenceof phylloxera with the gall-forming capacity, and of others wichout 
such capacity, therefore concludingthatin a locality where only the latter are 
found, it is unlikely that gallicola can appear unless they be introduced. Tb e 
only fact that might give possible foundation to this assertion is that in 
many places attacked by phylloxera, gaUicoke do not appear till after a lapse 
of several years. But a careful study of the various cases in which such a 
phenomenon was observed, has led to a conclusion contrary to that of DEE 
GtJERCiO. In Sicily, foi instance, according to what was ascertained at my 
suggestion, by the late lamented Professor Ruggeri, gallicolae appeared on 
American seed-vines in 1887, before which epoch no American vines had been 
imported into the island, the few that already existed all being derived from 
’'plants sown locally, RuGGjmi himself concludes that, with these facts in 
mind, even apart from the position of the place, widely removed from any 
nursery, no doubt remains as to the origin of the first gaUs he observed 
** evidently caitsed by the pre-existing infection on European vines, and most 
certainly not bygallicolae introduced into Sicily by means of American vines**. 

Something of a similar nature was observed also in the island of Elba. 
SiEVA here searched in vain for galls until 1908, in which year he found them 
for the first time in the plantations of the Portoferraio nursery, and only on 
three stocks. This form of infection, therefore, in this case also, became 
apparent eleven years after the first plantation. As it is certain that no 
wood had been introduced into Portoferraio during these latter years from 
localities where galls existed, the conclusion nuivSt be drawn that in this case 
fUS well the galls originated from colonies of phylloxera which, for a number 
of years, had had no opportunity of prodticing them. 

In Apulia, where the infection dated back fifteen yems or more, 
gallicolae were first observed in 1914, and there can be no qtiestion of im- 
. portation. These facts are difficult to explain, the more so since once the 
galls have appeared, they recur regularly (not always, as is believed by some) 
in subsequent years. Undoubtedly the phenomenon is influenced by the 
scarcity of winged forms, and by the lack of American vines with a sufficiently 
developed stock (x), but these factors do not seem vsufficient. 

(i) II h not CAnctly true Hint wJnter eypr*? are IoiukI pielauhly on ? Itt 

&dly they often abound <m older wockI, whilst they nre completdy f»o» the two yoar 

old wood in which the cortical layer has no crevicc«s and Is completely adhatsat j that is t0 lay Jn 
^ cmdilion which d<K‘s not favour egg laying on the part of the phylloxera, 
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Probably the late ap]>earance of the galls is couuectecl with tlie fact 
that ill the locality where Americau vines are relatively scarce and young, 
winter eggs are more easily i'ouiidoutheliurcjpeuii vines (HoitK At i) (it). I take 
it that vvliere there are still nunicrous Imropean vines, the winged insects 
become very easily dispersed,and that this is the chief reason for the belated 
api>eatance of the galls. 

P'tirther, laboratory devices arc knowir and used both l>y ourselves and 
BoRKBrt, by means of which galls may be provoked in any locality, wheie, 
in spite of many years infection by phylloxera they have not previously 
existed, and this without introducing phylloxerae from outside. It sufikes, 
for exaitiple, to develop from nymphs (collected in any manner) a quantity 
of the winged insectvS in a hothouse where receptive American vines, with 
sufficiently large stocks, are growing. 

There is therefore no ground for attributing a gall forming capacity only 
to certain phylloxerae. 

2) Importance of the winded insect for the spread of phylloxera on 
hnropeun vines. — We have seen that the product of the winter egg on, Ivu- 
tbpean vines, in the great majority of cases — we might practically say 
always is destined to perish. We know that the winter egg is the only 
egg laid by the sexual forms, and that the sexual individuals canonl>’ be born 
from the winged insects; it follows that the winged insects also, conliury to 
the belief of most authors, may be considered non-exisleui as n;gar<ls the 
spread of x>hylloxera onBuropean vines. The winged insects form, how¬ 
ever, a danger as regards propagation when it is x>ossiblo for thent to lay their 
eggs on American vines also capable of bearing galls. Recollecting, there¬ 
fore, that the winged insects are almost always either entirely male-producing 
or entirely female-producing, a single casual visitor to a \'inc i'vcji if this 
latter be receptive cannot be supposed capable of infecting it. 

The question had never been stated in anything like the ii 1 )ove terms 
when TAROiONr-TozjzBrTi and I^xanckschiki regarded the dangler rdTered by 
the winged insect as being limited, and they snp])arted their view by leasons 
which were subsequently proved to have little or no foundation, b'or ex¬ 
ample, in 1880, Tax<Oioki wrote that the signitlcunee ni the winger! inseci in 
Europe for Buroi)ean vines should be regarded rather as hypothet ie l!ui.n as 
scientifically proved and that, with us, the winged insect itself could only be 
a representative form incapable of producing any real eileclH, He came, how¬ 
ever, to this conclusion from the assumi>tion (often iucorrecil of tin* scarcity 
of winged insects and from the difficulty of fitidiug the sexual in.sects and the 
winter egg. Targidni who, as regards phylloxera, made very few researches 
of his own, argued from data furnished by others. FKAKCBSCmKi, on 
the contrary, made many personal observations, generally confirming fot 
northern Italy the observations made in Trance. He noticed, amongst other 
things, a prolific development of the winged form from the end of June to 

(1} It must be temembered that in tiorUiem countries the viinjLscd ju'eleifs to lay its 
€g<?s on the leaves, and in soutbem countries on the hark. BossiHly the ^tsmX ova on the tm 
are lor the greater part lost. ; 
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the end of vSeptember, from the roots of both Italiun and American vines. 
However, he did not attach mneh inxportance to them, saying that, for 
varions reasons, it was unnecessary to exaggernde their influence on the 
spread of phylloxera. 

He drew s]>ecial attention in his publications to the fa.ct that the winged 
insects do not voluntarily leave the vines on which they have developed. 
Wc, on the other hand, have observed that Francbschini’ s own data regard- 
ing the capture of the winged insects on panes of glass smeared with glycer¬ 
ine, do not in the least prove that the winged insects only leave the vines 
in very small numbers. We have observed that the winged insects fly in 
search of suitable vines for laying their eggs, guided thereto probably by some 
olfactory sense infinitely finer than that possessed by us. This is proved by 
the way in which they know how to find and reach the bark of stocks belong¬ 
ing to a special kind of vine, even though these be very low- and entirely 
hidden by an abundance of foliage, while these same stocks uo longer attract 
them to lay their eggs when the green to])s have been lopped off (Tom). The 
degree in which the winged insects leave the place where they have developed 
j>robably varies according to the greater or lesser proximity of the suitable 
vines; if in favourable surroundings they may therefore wuiider very little. 
Moritz wrote in 1883 that wlien the winged insects reach, during their mi¬ 
gration, the highest part of the vines, that is, the paits lUOvSt exposed to the 
light, the>^ fly away, and in such cavSes, when not carried upwards or away by 
a current of air, they quickly alight on the leaves of the neighbouring vines, 
one reason being because of their tendency to fly downw*ards and obliquely. 
We, too, have obvServed that the winged insects fly towards the paits which 
are most strongly illuminated and whence the wind easily blows thetn away 
but wc consider that when they remain clinging to the under .side of the leaf, 
or more or le.ss hidden in the bark, they are already preparing to lay their 
eggs, and, consequently, no longer seek the light but a shelter from the air 
currents that might possibly carry them off. 

They may be seen flying about on warm damp days when the sun is 
hottest. There are a number of reasons for siqqiosing, as I have already 
mentioned, that among liuropean vines they easily become dispersed and 
go astray. 

TKANCFisCHtKi has also maintained that very few of the wingeil insects 
lays eggs, and that even when they do, such eggs do not hatch, I'his obset'* 
vation has uo general value because, at Messina and Paknmu for instance, 
fertile sexiial forms arc found iti large number and their eggs hatch without 
difficulty. As a matter of fact, the sterility of the wingecf sexiparous forms 
is probably governed by unfavourable conditions in the envitoninent, which 
may exist in some years and not in others. 

On the other hand, even in northern Italy, galls ate anything but rare 
in places where there are strongly n^ceptive vinos (Clinton, Vialla, etc). 
This leads tis to suppose that although our actual researches have only 
revealed very limited numbers of fertile sexual forms, sexual eggs whic^ 
hatch out, and winter eggs, they must inrcality becc)nsiderablynimiiarous. As 
1 he sw'anns of winged individuals are immense, it is easy to underhand that 
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the absolute number of fertile individuals must be la.rge, though their ]jet~ 
centage be small. Had the insect newly hatched from the n inter egg iV>und 
f possible to settle on the roots, then the winged ttisecis wamld have cer¬ 
tainly formed a lundamenial factor in the spread of pljylh^xern, on hhiropcjuj 
vines. Thus, although Taiuuoki and ITiAKCF.scniKi did attempt to discredit 
what they described as the ‘Tearful jirestiged' of the winged form, their 
grounds for doing so were totally different from otirs. As a matter nl fact, 
we have shown and BoI’?,nbi< has anrply canittiued, that condraty to what 
Branceschihi asserts, the insect newly hatched from the winter egg ca-nnol 
])ass on to the roots, and can never (or i>ractically never) develop on the 
leaves of European vines. These are the reasons that deprive the winged 
forms of any importance in the infection of such vines. 

Again, as regards the winged forms, as has already been done for the 
gallicolae, I must correct eti error which still appears in some publications. 
It has been repeated over and over again that the winged forms might be of 
two kinds; thus So^auffachbr, in 1907, believed he was able to distijignish 
winged virginiparous and winged sexiparous forms, the first being de\ oid of 
and the second possessing a special organ of static sense which he describc*d 
in detail. In no case does such an organ exist and the autlKu* Iras 
mistaken and described a stigma which is invariably prcvsent. The winged 
forms of vine phylloxera are all sexiparous, and no distinction into two 
separate kinds is ever possible unless it is wished to consider n,s such sex¬ 
iparous forms which produces males, and those which produce femaJes. 

3) Nympkal forms. — The necessity of vsexual reproduction in tin* cy¬ 
cle of the vine phylloxera could not be wholly and definitely excluded while 
the existence of sexiparous forms was still regarded as possible. Such sex¬ 
iparous forms are definitely known to exist for the various oak phyllox(*ra, 
including the root form we ourselves discovered. They show various forms 
intennediate between the apterous a.nd the winged form, but, a.s exieriuilly 
they generally resemble nymphs, frequently showing the traces of more m 
less developed wings, we have called them ''ni/ifali*^ (nymphuvscmblhig 
forms). They naturally differ from nymphs in hiying eggs. 

Three nymph-resembHng individuals (“ iiinhiHhad liccn cdiscrvcd by 
Monm who described them as monstrositk‘.s. Wc have uscetljniiia! tJmt 
ninfali^^ arc common on American vines which produce numlimsuf wing 
ed insects, hike those belonging to oaks they have sometimes ih 4 traci* 
of wings and resemble closely the apterous forms, from which they ca n be dis¬ 
tinguished only by means of their eyes which are .similar to th(»sc! of nymphs, 
thatis, they possess more than three facets, and sometimes also by lueunsof t ho 
slightly greater length of the antennae. Other “ uinftili have rudimentary 
wings like those of nymphs, very long antennae, eyes composed of iniineuuts 
facets, etc. We have collected a considerable number of ninfali'^ and haw 
obtained their offspring, being thus able to demonstrate that their eggs de¬ 
velop like those of apterous radicolae and do not give rise to sextml individuals, 
consequently excluding all possibility of a sexual generation imkpendent of 
the winged insects. It has thus been shown that to the lour forms of phyh 
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loxeru capable of laying eggs, or definitely adult, mentioned by tlie authors 
already quoted, a fifth must be added, the nymph-resembling form (i). 

4) Radicdac, — The principal contributioai made by our researches to 
the knowledge of radicolae consists in the demonstration that the fate of their 
eggs, contraiy to what has been seen for gallicolae, is not determined at the 
motnent o t oviposition, nor is that of the first larva. From a larva of radicolae 
may be evolved either an apterous radicohi or a winged form, according to 
the influence of the environment. This might also be surmised by consider¬ 
ing that, on American vines (for preference) winged forms develop in very 
considerable numbers, that they are also iiroduced in large quantities on the 
nodosities of European vines (for instance in North Italy) whilst on the Eu¬ 
ropean vines of the Pisan hills they are everywhere very rare, and in certain 
years extremely so. 

We have, however, also furnished experimental proof. If, from an 
American vine, two rootlets are taken covered with first larvae already adlicr- 
ing to them, and one is left intact,and from the other all the larvae are remov¬ 
ed except one, atid the rootlets are then placed in a receptacle and carefully 
kept alive until the phylloxerae have reached maturity, the isolated larvae 
will always be obvsetved to develop into apterous forms, whilst those re¬ 
maining together develop for the greater part into winged forms* By means 
of .similar oft repeated exijeriments, we have become convinced of the dou¬ 
ble ])ower of the first larvae, which has also been confirmed by B6 rnbh. 
After hibernating, however, they never become winged; that their female 
offspring may do so is very probable and is admitted even byBoKNKk, but 
is not as yet definitely proved. 

5) Enmivnee from ihe soil of the first larvae. (2) - Our voxy latest 
researches have shown that in infested vineyards, enormous numbers of 
phylloxerae rise to the surface of the soil, where they run about like ants. 
I'hese ate almost all newly hatched from the egg (newly-born or first 
larvae). 

This phenomenon was first observed by lAwcoN (1868) and was confirm¬ 
ed by some investigat<n's, but considered by others to be doutbtful and of 
mediocre interest. EiuKCKSCinNi especially, InuH repeatedly written that 
** whilst Faxjcon relates that he has often observed larvae moving about oti 
the soil, evidently in search of juicy roots wdth the thermometer on the ground 
registering 142 degrees’\he hin).se1f, though repeatedly wa)rking under a, bak¬ 
ing summer sun, examiuitig the soil of badly infested vineyards for hypo- 
goal phylloxerae in course of nugration from one vine to mxother, has never 
succeeded iix seeing a single one (3). 

In Itixly the phenomenon was thus neglected and ibrgottexi. This was 


(0 U way he here that the itympli-ivsemhlitu* torm imileretus ihf» saim juiiuher of 
moults as Uie other forms atJ<Uhai lh< mmibcr ot these moult‘S contrary to wluit the author?* 
say, tour iu e\<*ry case, even tor t tc winyed auU il tonus (h'oA). 

{.jI Sec li Oct. nun X. 

“ I'he phylh^jicvu luw legH for erawliug and wiiiKs i<»r tlyiug.,* hui emwk Attd 
lilUc (nK^Nei-:m‘mNd. 
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also tlie case in other coutitries,and the pritidpal reas(m was the conviction 
that ])b3dl(>xera was spread chiefly by means of the winged forms, and that it 
was therefore not worth the trouble to pay any attention to a,nother agency 
which in comparison with the first, seemed to offer less dang(‘r, was badly 
confirmed, doubtful, and considered to have no geiunaJ or constant a])]>li“ 
cation, Having eliminated the cpiestion of the winged i'ortns for Ktiropenn 
vines, we wished to return to I^aucon's observations in order to make 
certain that the migrating first larvae might not produce the damage* which 
could no longer be ascribed to the winged forms. 

Our researches led us to discover in these migrations a phenomenon 
vastly more important than we had supposed. 

Finstof all, w^e have been able to observe without difficulty numerous 
newly hatched phylloxerae crawling along the edges of pots in which phyl¬ 
loxera infected vines were growing. A similar thing is also observed on 
the edge* of glasses containing infested roots covered by a small quantitx 
of earth. With more inconvenience but with equally positive results, our 
observations were repeated in the vineyards. By lying at full length on 1 lu* 
ground near an infested vine, it is possible by careful examination, w ith the 
help of a lens if necessary, to see newly hatched insects w^andering about r»n 
the cracked surface of the ground, identical with those found on the roots. 
The first stock chosen may perhapsxrot be agoodonc, and it mny be necessary 
to change one’s position, but usually not many minutes elap.sed before some 
|)hylloxerae strayed into our field of observation. Thevsearch is facilitated 
by teaching a boy how to collect clods of earth with uewlydnitchc'd insects 
on them, and then examining them onevself. Tramohi, a technical anti - 
phylloxera agent, lias discovered a simple way of causing phylloxerae Ut 
leave any infested stock, when the soil isver3'^dry. The stock is abundantly 
watered (8-10 pints water to half a square 3*ard) and after about an hour, 
soxuetimes sooner, the ground shows fissures from which the first luAvly- 
hatched insects emerge. 

To confirm the exit of phylloxerae, a .slicct f)f wbite pajan* smeared wit h 
, some sticky .substance (vaseline oil docs very wW) may also spread ni‘a,f 
the infested stock. The paper is left all day, or for stnuc shorter periorl; h 
may be then removed and examined at leisure, Hy careful obstawation, 
preferably with a lens, some phylloxerat will be sure to be foiunl adhering to 
the grease. Vessels full of water may be also employed, as tlic phyllrtxcrac 
are apparently attracted by the water and fall in. 

The exit of the phylloxera may be observed during the whole of the time 
the eggs are hatching on the roots. There is none in the stning because 
when the hibernating insects awake they do not leaves the place to whidi 
they are attached, neither going down to the young roots nor creeping up 
to the surface. Hot, again, does the phylktxera emerge during llu* sumnuu 
in those places where, owing to a prolonged period of drought, tin* first lar 
vae are in that state of development which 1ms been compared trx hib(*nia 
tion, and for that reason is called aestivation (lh<ANCi?sCHiNi). But aesti 
vation is not general on all the roots of a vine, and in this case, which might 
be termed semi-aestivation, the extent of the* exit is eonsiclerably di 



BI 0 t, 0 ('rY OF THI$ VINK PHYI.I.ONKKA 1283 


juinifAlied though not entirely absent (see above for the means used by 
Tkamonj to stimulate it). 

In uorlhern Italy the exit has been observed from the end of Mo,y to the 
middle of September (on high ground) and even till the middle of Kovcm- 
her (on huv ground). In Apulia during the most favoutiible yeiirs, it may 
extend irom the beginning of May to the end of December, but where the 
growth is weidvcr and the soil parched, the occurrence is slacker from 
the second half of July to the end of August, for the precise reason of the 
above tnentioned vSemi-aestivation. Late in the sea>son when owing to the 
temperature being low, the vsoil doevS not dry up and crack, the exit may not 
take })Iace, even if the hibernation be as yet only partial. 

The fall of rain during the period of multiplication of the phylloxera 
will immensely increase the extent of the* phenomenon (Tom). 

The emergence from the soil of jdiylloxera has now' been observed through¬ 
out the whole of Italy. It takes place to a greateror less extent in almost any 
soil. In loose soil it is easily observed because of the many tiny fissures, so 
close together that the first larvae have no difficulty in crawling to the 
surface. In very l(X‘)se soils, which do not crack, it does not occur. 

It may take place at any hour of the day, but stops during the night. 
In southern Italy, during the warmer months, it diminishes in extent great¬ 
ly and may even cease entirely from 10 a. m. to 3 i>. m., wdiile in the autumn 
months it reaches the maximum at about 2 p. m. In northern Italy that 
hour always marks the mtiximum. 

The phenomenon of the emergence of first larvae is in harmony with 
theoretical considerations. The presence of eyes in hypogeal phylloxera, and 
especially the fact of their being nearly of the same ske in the first larvae 
(iiewdy-hatched insects) as in the mothers, which are much larger, might 
alreu.dy have led us to suiipose that first larvae were intended to move to 
the surface of the soil 

h'or an accurate appreciation of the exit of the young larvae it is neces¬ 
sary to know if, and to what extent, they can withstand the open air. It would 
seemthfitsuch delicateand tiny aiiimals would .sjieedily succumb,aiid yet wi^ 
see them moving about in the hot sun for some time without suffering. Kvid- 
eiitly the moisture given off from, the soil is sufficient to etuable them to 
live. It is a fa,cl that during exceedingly hot days in J uly, even in Apulia, 
they were watched for about two hours, and were still moving nbotii when the 
observation was intenupted. Undoubtedly nnuiy of the emerged larvae 
will die, but many will also wander to fissures in the soil through wdiich they 
will find their way to toots of vine.s still immiuK and infect them. And it must 
be borne in mind that the number of emerging larvae is infinite. To give an 
idea of their number, it will suffice to say that on a greased sheet of paper, 
as previously described, i6 ins. X 8 ins., laid casually, after a .shower 
of rain, near an infested stock, on the 13th July cmmled 5^ 

vae; and even in fine weather on a piece of ground 2 */2 sq. ins* in 
3o-4<i may be seen without difficulty. 

Kaucon had already observed that the wind could raise them to a 
height of about 6 feet, and carry them some distance. This phenomenon, 
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denied by Balbianx, lias been confirmed in Apulia by Tramoki, but not 
yet in Piedmont (Topi). 

It had been noticed in many cases that the s])read of ]>hyl]oxera infvv 
tion followed the direction of the prevailing winds. This fact, which luid been 
attributed to winged phylloxerae,nuistbe ascribed instead to tbefirst larvae. 

It Ls well known how frequently small outbreaks ocxuir iti greater or less 
proximity to a centre of infection. This used to be exiilained by reference 
to the winged forms. B5enb;r, also, has recently referred to fresh cases onnfcc“ 
tion that only seem capableof explanation by means of sexual generations. 
When, instead of these suppositions in which the es.scntial appearance of 
galls is lacking, we have reoouise to the definitely certified migration on 
a large scale of first larvae, the cause both of the isolated outbreaks 
and of these unexpected new infections is obvious. From the obser¬ 
vations recorded up to this point, the doubt might have arisen that 
the first radicola larvae were of two Muds, one intended to infect the 
vines under ground, and the other by creeping to the surface of the 
soil. This doubt has been removed hy a series of exiieriments from 
which we have the clearest evidence that any particular first larvai miiy 
or may not emerge, and that it is undoubtedly the light which attracts 
them and directs their course. We are of the firm opinion that all first larvae 
will come to the surface even under the influence of a dim light i^enctrriting 
to them through the soil, provided they find a passage. But even thos^.* to 
which no light at all penetrates, are capableof fixingtheanselves and devclf>p* 
ing on the roots where they are born, or of infecting others in contact < )r even 
not in contact with them; in the latter case finding their way through fis-* 
sures in the ground. It should be understood that we hn,ve alst) pmved 
experimentally that the emerged larvae cmi find their way to the vine roots 
and actually infect them. A further demonstration lia.s been given hy 
Topi : he has observed that layers, made by laying tlu' vine canes jtisl 
below the surface of the ground so as to increase the piotluction or to 
obtain new rootlings arc often infected l^efore tlu‘ actual vine to whicli 
they are attached. 

We doubted for a short lime thrit the emc'rging ifiiylloxcrat* were all 
destined to become winged ; this doubt has also been removed ]»y «*xperi" 
ment (i). 

To sum up : the exodus of first larvae is a jutudi more sv:rious plienoun*^ 
non than even Fbanok himself had 1'>elk-ve<l,and wemay be certain that 
though many perish, the survivors are more thaJi suiTuaent to nun our 
vines. 

The first larvae after their exit may, in certain cases,take tu an epigeat 
life on the vine, and produce offspring capable of forming galls. This re« 
suit had already been obtained by FRANfCKscnrxr, in particular, l,iy lahora- 
tory methods. The phenomenon once owurred s]K>ntancously on a larger 
scale in our hothouse in Tuscan^^ In this case the adveniitiems roots 

(i) 1 will adU, fhially, that in observing the exit of first larvae one often finds nymphs; 
these we know to become winged oh, or close to, the surface of the s<*ll , 
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on which the emerged rndicolaehadcvstablished themselves must have served 
as the channel, in other words, from the adventitious roots the radicolae 
prcsuimibly passed to the green parts of the vine, which became covered 
with galls. Very ])i‘obnbly a similar thing may hop])eii in nature duriJig 
rainy seasons in damp and shady places. 

It was interesting to know the morphological characters presented by 
these gallicolae, which we have termed ''direct" to distinguish them from 
those derived from the winter egg, which may be called “ indirect It 
may be said that as the generations become mere numerous, direct 
gallicolae resemble more and more the indirect forms, but never become 
€om])letely similar (FoA). 


IV. — Tlin OTtKSTION as to the ICXISTKNCE op DrFFlCKKNt PACE.S 

OF PHYUnOXEKA. 


We wish here to discuss the question raised in recent years by Bornkk, 
who believes it possible to distinguish the ])hyllox(-ra of Lorraine as a s]>ecial 
biological race, (varic'ty) which he denominates pcrvadulrix. As his pitbli- 
cations on the subject have not been pro])erly reviewed by viticuMural 
papers, I consider it would be useful to summarise them here. 

BdRNER says in a preliminary note (XQio) that in Ivorraine the winged 
insect prefers Ktiropean vines for its oviposition to the American vines 
usually found covered with galls in southern Europe; that only on Etiropean 
vines did he find the winter egg, and only on EJtiropeati vities and the La- 
brusca variety were anv galls developed. 

From these and similar observations, which brevity forbids me to quote, 
B6 rkbr argued that as the phylloxera has lived in Lorraine for about forty 
years on European vines, it must have acquired biological characters, that 
is, tastes and habits etc., different from those of the original form. He there¬ 
fore considered the specialixation of the ])hylloxera of Lorraine into a racr* 
peculiar to the Buro])ean vines and to Lubnisca to be nearly completed. But 
to this we objected in xqia that Botteau had very often found winter eggs 
on European vhies at Villegottge (France) on which, galls were very well 
developed as early as 1875 ; the race m question would therefore in iiny case 
have beeti, in existence since phylloxera wa.s first intrcxluc^^d. Nor cr)ul<l 
B6 rkER*s experiments, being for the most part carried out in the hothouse 
and with only a scanty number of stock larvae, be trusted to rei)resent 
exactly a phenomenon as it occurs in nature. (Francksciixni also obtained 
the laying of winter eggs on shoots of our own Italian vines placed in a 
special apparatus where winged and sexual insects were allowed a free 
choice). Finally, attention must he dtawti to the exceedingly variable 
behaviour of American vines towards gallicolae, and also to the diSer^t. 
receptivity towards gallicolae of the various varieties of vit 4 $ vinifem. -That 
the changes in the nuttual relations between phylloxera and the plant, with , 
respect to gall formation,, are not to be attributed to^ • 

the insect alone, but to a combination of circumstances,' results’ .froin a 
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series of well established facts, e. i) the* existeiH‘(‘ iti Weily rh' joints ol 
Rupestris du I^ot covered with ^ulls, close to other plots whe^re the same 
vines only showed the tiny characteristic cirets (set- note tm pip^t* 1274) In 
the spring; 2) other ])lants of **Rupestris tin I/>t'' which in ll»v spring 
showed a ntiniber of circles mul few galls, atid \verc; later in tlu^ st*astm per* 
fectly covered with galls; 3) six coiitiguotus]>lanls <tf Aramon X Rtipt^sfris 
N. 9, two of which were immtine from galls and rtvmained sti even alter 
attempts had been made at iirtiiidal infection, wliilst the other hnir had 
galls already in the spring ~ and so otn 

Of recent years, Bokncr has brought forward new arguments in favour 
of his theory, yet he does not deny the possibility of this new race perm* 
statrix being already in existence in America on the I/abtusca variety and 
being thence introduced into Euro]>e. 

He grew in pots filled with the same kind of earth, a quuntily cf 
slips cut from the same mother plant, and at the proper season half of tli(‘sc 
were infected at Villers TOrme with phylloxerae from Lorraine, tlu- other 
half at Pagny sur Moselle (not far distant) with phylloxerae from 1 la- sontli 
of Prance, This experiment was carried out simultaneously on vines }K‘loiig- 
itig to several varieties (i). The result, a remarkable one, was as follows: 
a regular formation of galls and nodosities at Pagny, and complete iimmi- 
nity at Villers TOrme for the following varieties: 

mparia X Oloire cle Montpellier 
Riimria X Knpeslris 107 Gdsenheim 
Ripatia X Rupestris 3306 Couderc 
Riparia X Rupestris 3309 Cotulerc 
Cordifolia X Rupestiis 19 (»dsenhdni 
Ripaiia X Chassdas 25 I^aq, 

The attempts made by the author of the experituents to infe«i th<\sc 
vines with Lonaine phylloxera never succmled, althongli Ilu‘ trials were 
made under various conditions of season, soil, and cnviionnuad (hot 
house or vineyard) etc. 

These, and other similar ex|)erimenls, arc undoubledly strikiiiu* and 
make us curious to ascertain what would the bidutviour of pmmiatrix 
if transported to our country, We were just ab(nit to make this test 
(here as in previous researches with the support ol the Minisiry of Avyv 
culture) when war was declared. We thus limited our stttdic‘s to th<; 
behaviour of Italian phylloxera. 

If it be really true that the Lorraine jiliylloxera hums a <listirii va*' 
riety, it is probably not the only one, and others may be found hi ditTereut 
countries. We. have reason to believe that a variety only slightly different 
from pervasialfix is to be found in the province of Novara; Imt any 
pronotincem€lnt on the subject would be premature. 

On the other hand, the supposed existence of various biologii.’ial races 
might perhaps be connected with a fact of great ])ractieal importance, the 


m). 


’{x) See B. August xgx 4 * N. 799. 



inOLOOV OP THE VINE rHYI 4 ,OXKRA 1287 


eiinnnoiis (liflVmice, that is, between the tesnlls ol^tained in the fight 
against phylloxera. In some regions the cemtest ap])ears to have boon 
wouderfitlly sticx'cssful, in others, instead, the- existing conditions have 
iK'en worsened. 

As regrirds thi‘ first case I will give four iiistancc s of which I have made 
a ]ratiictilur study: the* jdain of Novara, the Abrn/.zi, Perttgia and some 
parts of Tuscany, 

As rejiresenling the Province of Novara we may take t,he Onnimine 
of Oleggio, and, more particularly, the history of Penice ”, a vineyard 
bckniging to Coiimiendatore Bat,sari, one of the few who nndeistand the 
importanc<‘ of the campaign against phylloxera, be it ever so costly. 

Ba Fenicc ” covers nearly twenty acres of ground and contains about 
14000 splendid vines. In 1896 two centres of infection were discovered, 
one of 63, the other of 98 vines ; both were destroyed by the Oovernment 
together with 640 healthy vines of the precautionary zone. In 1897, five small 
centres of infection were discovered, consisting respectively of 2,3, i, 5» h, 
and 10 vines which were destroyed without any ])recautionary zone, Oth^r 
small centres were found and destroyed in subsequent years (two respectively 
of 8 and 3 vines in 1898, oih^ of 4 in 1905, one of 13 in i()o8, one of 7 in 1909, 
and one of 4 in 1910). In iqii, a very careful examination was carried out 
for about Iwo-thirds of the vineyard,under the supervision of my assistant 
Dr PoA, including the intermediate spaces of ground between the vines. 
This was considered necessary in that locality, owing to the grc*at develop¬ 
ment of the single vines. By this method, a vine was discovered to be in¬ 
fected which had appeared to be immune when merely examined near the 
stock, according to previous custom. The vscrttpulous examination of 191X 
showed 67 infected vines, but 58 of these belonged to a ]>lantation of slips 
from European vines which, it should be noted, had been imprudently 
planted the same spring in llie place of vines which had been destroyed the 
previous year. In these places were actually found roots of the old vines on 
which a few pli^dloxerac were still alive. In iqi2, another exceedingly eare- 
tiil tour of the whole vineyard was made, and a new centre of 6 vines dis¬ 
covered, while' another 23 vines more or less distant from the old centres 
were also found to be infected; a very small ntimbn- in comparison with Hkj 
14,000 plants in the vineyard. In short, ** ba Fejiice planted witliEuro- 
pean vines, is a vineyard in the very best condition, in spite of phylh)xeni 
having made its appearance in it about twenty years ago. 

More surprising still is the state of anothei small vineyard in the Com¬ 
mune of Oleggio. This was also found infested in 1896 ; nearly one half was 
destroyed and subsequently replanted with European vines. No further 
inspection was made until 1911 when each vine was examined separately, 
not one of them showing the least trace of infection, II is rcmarfcible that 
not far from the vineyards mentioned, are others badly infected and others, 
again, which were entirely killed by phylloxera several yc^ars ago. 

The examples in the Abntzzi are not leas interesting. 

In 1906, in one property X184 vines were found to be infected; these were 
destroyed together with 2616 healthy vines in an infected and |6$0 in 
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the precautionary zone; in subsequent yours no trace of pliylloxcra wus I'ver 
founrl. In another property, 163 infected vitios wore < lost roved iti iqoq, to¬ 
gether with 456 healthy ones in I lic'inlVcle< I Zf)iR\ ami ()22 healthy vines in 
the precautionary zone; in iqri, 5 inh^cted vim's were disef>vere(l ami 
destroyed with 198 healthy ones in the piwantiotiary zone, following which 
the infection ceased comi)letely. These cases oceiUTcd at Citih Bant‘Angelo, 
and others could be mentioned were i. not sitperflumis* It may bi‘ added, 
however, that these cases have bceti fully confirmed by the results of the 
careful tours of inspection arouml the centres rnei!tioned during the last 
two years. 

To stun up, in various Communes of the Province of Temmo (Abruzzi) 
phylloxera spreads exceedingly slowly, while in other localities the spread 
is very rapid. As an example wc may take the case of the PavoncelH vineyard 
at Bonassise (near Cerignola in Apulia) where the inspections were carried 
out no less carefully than in the Abrnzzi, In this vineyard the nnmbcs- of 
infected vines in 1912 was 174. Notwithstanding the prompt destrnclion 
of these, of the healthy vines in the itjfected centres, and of thost‘ iti the* 
precautionary zone, 1228 vines were found to be infected in 19x3, and in 
the last season over 3397. 

Taking the province of Teramo as a whole (with the except ion of Uu* 
Commune of Montesilvano) one gathers that from 190T to T014, the cenlrc's 
of infection destroyed amount to 302 (an average area of ii(> acres) of which 
79 (76 acres in area) in the first three years, and 223 (only 39 acres 10 ann)in 
the ten following years. There has evidently been a check in the spread of 
phylloxera, such as did not occur even in the Canton de Vaud where IIk* 
work of defence, I an told, is admirably conducted and excellent rc'Stilis ole 
taired. During the three years from 1886 to 188S, the stocks Found to 1 h‘ 
infected in Canton cle Vmtd numbered 128 and in the following years rcspt»C' 
tively 8 — 89 —134 —14 —144 — 3800 — 2028 — 1195H (in and 

so on with ever increasing figures of which we may <ptnte jo<)Si (in 
134086 (in IQ05) 169478 (in i(}o8) isq 303 (in T912). 

There are other localities in Italy, such as Perugia, Hndio, Cnrtrmu, and 
Mai*cena near Arezzo where phylloxera behaves hi the same way us in the 
Abntzzi. 

Phylloxera was recorded at Perugia in iHqt (introduct*d by rootlings 
fttniished by a Plorence horticnlturisl). In 1891, the number of <*en^ 
tres discovered amounted in all to 37, with 10 120 infected viiK*s (ifii'H at 
Perugia and environs,473 in the district ofv^an Martino inCampo,8ik»9in1li;e 
districts of Ginestrella and Rtpa); the infection was widc'ly distributi'd, fn 
1892,01117230 infected stocks were discovered, 67 in 1893: 15 in 1894; and 
42 in 1895, in which year 328 more were found in the neigh!louringConmunu* 
ofValFabbrlca; 22ini896,when 3 more were found in the adjacent Ccminnine 
of Gitbbio; 36 in 1897; 7 in 1898; 9 in 1899; 2 in 1900; 4 in I9^>i; 5 in 1902; 
10 in 1903; 1 in 1906; 7 in 1907, All these vines were destroyed as soon as 
they were found to be infected (likewise the 7 of 1907 ?). After 1907 no fur« 
ther inspections were made until the summary investigations I had' carried 
out by experts during the present year, when only, negative results werenb- 
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tilincd. A Ivw ipfostc^d vinos may have escaped ohsetvalion, but’ they would 
f>nly lie wry limited cases of infection. It must be admitted that such re¬ 
sults are truly surprising, in fact almost incredible when one thinks of what 
has (KTurred in other parts of Italy, in Switrcrlaiub etc. 

vSimilar accounts may be given of the infections at Cortona, Marcena 
and Brolh), where in spite of the exhaustive search made dtiiing these latter 
montlis, not a single vine attacked by phylloxera was discovered. 

How can these facts lie explained ? It has been noticed that the worst 
ravages occtirred in the regions where vineyards were specialized; and the least 
in those where the vines are kept high, planted in rows with intervening plots 
cultivated with herliaceous crops, or where the vines are trained on trees and 
at a good distances apart etc, (i). It has also been proved that the damage 
makes less rapid progress among vines whose epigeal, and consequently also 
the hypngeal portions, are well developed. As the development is strictly 
connected with the quality of the soil, this fact was also taken into viccnnnt. 
Other factors have been considered, such as the division of the property and 
the share system which exclude, more or less com])letely‘, extraneous 
factors capable of s])rcadiiig phylloxera (i). 

Undoubtedly, alt tliese circumstatiocs have their value, and the intensity 
and accurary of method with which the battle against phylloxera has been 
conducted, also counr. for something, but they still appear insufficient to 
give a complete explanation of all the phenomena under discussion» 

I ant convinced that something still escapes ns, and that this something 
is contained in the following dilemma : either the phylloxeta becomes 
weakened or in certain localities liecomes benignant in resjionse to its 
environment, or there are benignant (3) and malignant races of phylloxera. 
It would seem natural to suggest infections diseases capable of destroying 
phylloxera, but this possibility would seem to have been excluded by the 
researches already made. 

The point of which the foregoing paragrai>h ticats seems tci us the only 
really im])r)rtant one in the liiology of phylloxera that still requires elucida¬ 
tion. Experiments have already been begun with this object. lyct us hope 
they will be decisive. 


(ir) W’'e may here mtiiitinii Hit* cekliratofl viticulUirlsf Oberliu, wbo, fotnnihiK to nnti(|uatc (3 
and Ideas, asserts Uial Uyatlawlni^ the Kumpcati vine snirident 

with a, suitable system of prmiing (horiKontiil cordon id ft. lonp; with donhk* stmr) it am be ren¬ 
dered Immune to phyllo’scra, wihout any nece‘«sHy for Inocuhition or eutadve treat nieiit! 
I lake these notes from a report by T)almassf>- 

(3) It is not believed that the variety of vines cultivated e.wreises any sped at influetice, 
but this point deserves further consideration, for, as Paui.sen has recently ascertained, the 
Frnppato variety succumbs much later theu other European vines, (In any soil?) 

( d Daniki. (190S) dnnty believed that of kite years in some parts of Ihrana*, the de* 
strucUve power of phylknccra had diminished and that In general the tnesence of Amefksan 
vines infused new life into the already fextenuated generation of t>hy!loxem m the Btiroiwa 
vines. He suggested that entomtilogists should examine his hypothesis; we have , 

studied the qtiesUon very carefully, but have licen obliged to conclude that Ifhotthe 
smallest sign in its fav(»ur. - 
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97 - Agrleultuial Production in the Bepublio of Honduras. - i. iv Ewmoinic 

SituationiaHoarlaras; Asriculture nnrlthel''rait'I'rust,in tofs/i(Vol. IV, 
N't). 0 i PP* 5 ui‘ 3 *.V Tcfsudijiilpa (Hondutas), January 1915. — II. llomlurns, Iiii[wrls 
nf Murohundise 1913, (Year ending July 31), Ibiiem, pp. .ssy-sto. 

BimaiuB lepresout 50 per Cent of the exjiorts of Hondunis; coffee, 
cattle, coconuts, hides and timber together make up 22 per cent. 

The cultivation of the banana is confined to tlie coastal regions of llu' 
Atlantic slope, eitlier for reasons of transport and market, or because of the 
rich soil, the damp, warm climate and the absence of winds. In dis¬ 
tricts where intensive cultivation of bananas is practised, this cmti covers 
about 70,000 acres, of which more than half is in the hands of trusts. Coffee 
is grown chiefly in the southern departments, and in spite of the favoimiblc 
conditions of the soil its cultivation has hitherto been much limited (wing 
to difficulties of transport and shortage of labour. The jiioduce consumed in 
the country is of local origin: beans, maize, potatoes, green vegetables and 
meat; their productfon is, however, also unremuneralive, on account of 
difficulties of transport and want of capital. 

A summary of the agricultural exports of Honduras is given in the fol¬ 
lowing table, the financial years ending in each case on July jr of the year 
given. 


DISVKlOPMKSt 

nv 

AdHicniTtmE 

IN 

COUNTHlHSi ‘ 
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KURAl, HYiHEKK 


S^URAr, 


Products 


Bananas . 

Coco nuts. 

Cattle. 

Hides. 

Coffc-e. 

Rubber. 

Tobacco . 

Sarsaparilla. 

Mules. 

Timber (cedar, mohagaiiy). 


Units^ 

mt.: 


biiiichvs 

3 ^*^7 ')70 

h 

nuU 

10 059 510 

07220;,^ 

head 

15 656 

19^07 

lbs. 

820 457 

9 i 8 86 u 

lbs, 

688 2 iz 

493 363 

lbs. 

107 738 

62 077 

lbs. 

119748 

83 5^23 

lbs. 

m 437 

125 078 

head 

210 

or 

$ 


16 048 


Avemge Pricen Compared. 


Products 



1912 




1913 


Hulled Coffee. 

$ 

11,90 

per 

46 kg 

$ ^ 

CX.84 

per 

^6 kg 

Bananas . 

1 

0.235 

per 

bunch 

$ 

0*255 

per 

bunch 

Hides.. 

$ 

0.13 

per 

lb 

$ 

0.15 

per 

lb 

Coco nuts. 

$ 

19.37 

per 

1000 nuts 

$ 

18.57 

per 

1000 nuts 

Riibber.^ 

$ 

0,58 

per 

ib 

s 

0.54 

per 

lb 

Mahogany.' * ’ 



— 


$ 

36,20 

per 

10011 feet 


998 - The Destruction by Crude Sulphuric Acid ot the Pathogenic Bacteria Present 
in the Waste Water from the Premises of Horse Slaughterers* — Fotu, ii. ami 

SCHUBKRT, B., in Deuisdie Tierdystliclm Wochmschrift, Year 2% No, 35, pp, 

Hanover, August 2fi, 1915, 

In public establishments for dealing with animal carcasses in ikt^ 
many, the waste water must be disinfected before allowing it to flow Into a 
stream, or on to a filter bed. As a disinfectant, crude sulplniric a.ei(] 1 ms 
been recommended in Germany, where in normal times, it is stjki at 3s 
gd-Ss gd per 100 lbs. The writers have experimented to ascertain whether 
this acid is sufficiently efficacious in destroying pathogenic germs in waste 
water. As specimens of disease-producing bacteria those of splenic and of 
symptomatic anthrax, were used L e. species with very resistant spores. The 
bacteria were first injected into guinea-pigs and mice, the animals being af¬ 
terwards killed and their bodies subjected to the disinfectant action of the 
acid. After disinfection it was deteimined whether all the bacteria had been 
destroyed, The writer concluded that sulphuric acid mixed with water 
in the proportion 3 : 1000 causes the complete destruction of the above- 
mentioned bacteria provided the mixture remains unchanged for 24 hours. 
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yyg - Agricultural Instruction in Russia. — Smil'd it‘Uz [VAmculicuy), Year XX, No. .j, 

pj). ipu-iyi, PcUogmd, 1915. 

Whereas in 1895 there were in Russia only 82 agriculturcil schools of 
ail kinds, in 1913 their nimJber amounted to 3G0. The total number of 
pupils was rc,sj)cctively: 4130 and 37 ijGo (in 1912). The number of schools 
and pupils has therefore increased about 4 ^ times. It is interesting to 
tiotice that this increase holds good for each Idnd of school. The number 
of higher schools has risen from 2 to 10 ; that of the medium, grade schools 
from. 9 to 18 and that of the lower gro.de from 71 to 332. An interesting 
detail is here noticeahle legarding agricultural schools for girls. These were, 
in the last century, very few in number and all of an inferior character, 
whereas in 1912 there were already 24, these being divided as follows: 2 
higher schools*with a thousand pu])ils, and ii mixed schools, of which 3 
belonged to o. superior type. More rapid still is the evolution of agricultural 
instruction amongst the adult rural population, both as regards the short 
courses and lectures. In 1905, agricultural courses were only held in 18 pla¬ 
ces and the number of students was about 2000, while in 1912, 868 places 
boa.sted of such courses and the students rose to 58 000. About 75 per cent 
of these courses lasted for a fortnight. The courses intended for the adult 
rura.l ])ojmlulic)u are of the most va.riedcha.racter; sometimes dealing with a 
single hraiicb of agriculture, sometimes with the subject as a whole, thus 
resembling the type of instruction given in the lower grade schools. Tra¬ 
velling agriciiltutn,! courses, organised in special railway carriages and on the 
river boats are of particular interest. Courses of this kind are held on the 
Trans-vSiberian railways transporting emigrants to Siberia, on the Vladicau- 
cas and the Moscow-Khasan lines and on the steamers plying on the Volga, 
Obi etc. As regards agricultural lectures, whereas, in 1905, these were only 
held at 85 places, and were attended by 32 oco listeners, in 2912 they W'cre 
given at ti 162 places and the audience exceeded a million. The subjects 
of these lectures are very varied, dealing with the different problem.^ of agri- 
etdture, stock-breeding, cooperation etc. A grca.t part of this work of spread¬ 
ing agricultural kn.owlcdge ornojig the rum,! pojntlation devolves upon Ihe 
zemstvos JUid tlie agricultural associations. In fact, almost two-tliirds of 
the total number of agricultural lectures have been organised by the zemst¬ 
vos, iuid tliree-([un,rters of the lecturers have been agriculturists from the 
zemstvos jukI the agricultural associations. In the same vva,y, ..|.5 per cent 
of the agriculturjil courses mentioned above w ere instituted by the zemstvos 
and 38 per cent by the difteient iigriailtural associations. * 

1000 - Agricultural Researclii in M$sU*'-\i>('p(irfcnmd de iw^naiixm, 

cok t'u RumeiU^t in Kiissian and l'rciichj,i)i>. i57-tS.}, ninjm, diai'nonh and phot(i)7ra}ilih, 
Oct wad, 1914. 

From the publications of the Department d Agriculture [Rdcucil de 
fcmH^nmenU mr ks Uahlmmmk expmmmtaux ti^mumupm tn R%me) 
(enquiries of 19x0 and X912), and 2 ; Listc des ciMimvicnlsi ex^kimenUm 
agfonomiqm jmqudau x jmvier 19x3. Budgets di\s revenm, des iSfmm ei 
dcB sfkiak^iu Deparkmeni de rAf(rkulkm\ m 1895, 19OX, I907 

' et 19x2, as well a,$ from the papers relative to the expenditure by the De- 
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partment itself, the following data were obtained regarding the lunnhet, 
type, ownership and situation of the experiment stations Russia, ioget lun* 
with their development, increase of annual ex])eii<iiture and the capita! 
required for their organisation- 

The distribution of the experiment stations in each province* is as jnl 
lows : 



Number ol provinces in eacli cai<*e*'r\ 


Provinces 

- - - ' 

i 




in 1895. 

in rgoi. ! 

iu r'jo 7 . ' 

in fMi.’ 

Without Experiment Stations 

67 


42 

ry 

Witli 1 Experiment Station, 

17 


* 

28 

» 2 M » 

6 

7 

! 

12 

» 3 )) w 

I 

C> 

i 5 i 

to 

» 4 » » 

I 

2 

3 

4 

» 5 Experiment Stations 



! 


and over. 

0 

t 

. ^ 1 

^5 


In the following table the different provinces are arranged accortling 
to the grants by the Ministry of Agriculture for their experiment statitjns: 



Number <if pnn’inws in eudi cntcgoi.x 

Provinces 

-- ^ - 

- ..- 


i 

in 1895. 

in j£<pr. 

in 1907. 

No expenses *.. 

72 

57' 

47 

Expenses fimouuting to: 

B'.ilow j£ 520 . 

8 

16 ' 

23 

Erom £ 520 to £ x 600 . 

9 

£5 

15 

Fromi £ 1600 to £ 2680 - 

2 

I 

5 

From £ 2 680 to £ 3 720 » 

0 

0 

I 

£ 3720 and over.. 

I 

3 i 

_ 

X 


in rt/K'* 


10 

£2 

17 

8 

12 

H 


The increase in the number of experiment stations in general and als(t 
under the different controlling bodies may be tabulated as follows ; 
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Nitnibets of Expciimnit vStallons under the liilfcicnt contioUmR bodies. 


Veatt*. 

lidt>iiighifi 

Belonijxng 

Belont’inH 

Bcloiigingi 
to other 

Total Number 


to the crown. 

to tlie 

to antic. 

Institnlions 

of Uxpciiineut 


zemstvo^? 


;iml to 

private petfloiis. 

• 

SlatiouB. 

1805 ... * 

14 

! 3 

6 

4 

27 

i<)Oi .... 

25 

1 

rS 

9 

63 

1907 .... 

39 

15 

27 

1 

92 

1912 .... 

62 

1 70 

65 

15 

212 


Aluoagst the different categories of experuneutal stations there arc 
iucltided the special*' Selection Stations (of Karkow, Moscow and Ivi- 
vouia., in igi 2 ), the Stations for the testing of machinery (of Ivivonia, the 
Territory of the Don Cossacks and of the Goveimnent of Tobolsk) the Vi- 
ticiiltural Stations (of Kerson and Bessarabia), the Horticultural Stations 
(of the Taurus, the (Governments of the Black Sea, Warso.w and of the dis¬ 
trict of vSoukhoum), the Stations dealing with the marshes (of Minsk and 
Ivivonia), the Phytopathological Stations (of the Governments of Petrograd 
and Wjxrsaw), the Stock-Breeding Stations (CJoverument of Warsaw), 
and, finally, the Fish-Hatchery Stations (Government of Radom). Among 
the laboratories ” are included 8 laboratories for milk analysis, 4 for soil 
atmlysis, 3 for agricultural bacteriology, i agricultural, i for agricultural 
chemistry, 2 for ichthyology, i stock-breeding, x phytopathological and i 
experimental laboratory for tobacco-growing* The name of Control 
Station’^ is given to all establishments engaged in the control of seeds, 
soils, fertilisers, forage and food products. “ 3 ^xi)erimeut Fields include 
" Special Fieldsfor the experimental growing of toba-cco and cotton, the 
cultivation of marshes etc. 

The gradual increase in the number of the different kinds of ]?xperi- 
nieul Stations is shown as follows : 


Distribution of Exjierment Stations* 


Ycara. 

Experiment 

Experiment 

Sbiliona. 

X^rborntoficH. 

Ctmtrol 

Stalioua. 

TottllH. 

1695 . * . J 


10 

2 

2 

27 

X90X . . . , 

34 

20 

6 

3 

63 

T907 .... 

‘13 

27 

16 

6 

92 

zgx2 .... 

IIB 

59 

22 

18 

2 X 2 



- _. ; 

' . V 

r j- 



The relative part played by the Crown, the Zenrslvos, Agricultural 
Societies and by other institutions and individuals iti the founding of diffe* 
rent 1yi)os of experiment stations during the same period of t8 years is 
shown by the follovsing figixtes: 
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The following data, which bring out best the condition of the agricul¬ 
tural experiment stations and the changes that have taken place in these 
conditions during the 18 years under consideration, are based on the ma¬ 
terial collected by a special enquiry conducted by the Irrteliigence and I’ub- 
lications Bureau of the Department of Agriculture at the end of 1913, 
into the whole of the agricultural experiment establishments in Russia 
with the object of obtaining data, which though general in character, might 
be capable of being elaborated and arranged according to a common plan. 
Rrom 205 purely agricultural experiment stations (according to the list 
of January i, 1913), the Bureau received replies from 161, or about 7<) per 
cent of the total number. The stations sending answers are divided accord¬ 
ing to their type in the following manner: 


General Agricultural Experiment Siuliotis . 

Special do.. 

General Agricultural Experiment Fields . . 

Special do... 

Agricultural laboratories. 

Control Stations.. . . 

Experimental nurseries .. 

Experimental Farms. 

Centres for practical experimental work in 
different parts of the country. 

General total of esiablisbiments , . . 


No. iif 

Toml Ko. SttitiiiUM ot ICui’U Klnti 

uf , , 1! I I 

Jau. i, ami, ctniuii*y ami atp * * 


36 .3* t 4 

20 iS j 2 

f)4 08 i 26 

12 n ! I 

18 t 3 , 5 

17 « 5 ! ' a 

4 3 ! « 

2 2 1 


2 2 —' 

205 161 44 
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l<\ttlher, it is necessary to note that some of these Ex])enment Stations 
have not replied to all the questions of the enquiry, while others though 
they answered all the questions, yet their leplies did not embrace the whole 
Ijcriod under consideration. In these ciiciunstances the data given are 
not of importance as absolute figtires but should be taken rather as relative 
averages, 

The increase in the total numbers of the scientific staff of the Stations 
is given in the following Table: 





stair of the Kslabhshmcnts 


Years 

No. of Stations 
existing in eacli 
year and 
which replied 
; to the ciKpiiiy 

Total Number 

Class of education received by the members 
of the Staff and the number iu each 

of individuals 

employed 

Higher 

i 

Medium 

T.ovver 

1895 , . . . 

15 

46 

iS 

n 

12 

1901 .... 

35 

103 

49 

35 

r 9 

1907 .... 

62 

210 

lOl 

65 

44 

1912 .... 

15.3 

5<>5 

325 

125 

^15 


The average numbers on the scientific staffs of the experimental sta¬ 
tions towards the end of iqis is shown by the following Tables: 


A. Stations of Different Types. 


SiK'dul ICxpcdnicnl StHlions. 

Otcnoml Agricultural Kxperimeut Stations. 

Control Stations. 

l^aboratnrics.. 

Nurseries... . . . . 

t'lcncral KxixTiineut l^'idcis. 

Kxpcrimental I'anns. 

Special l^xpcrhucnt McMb. 


Average Numbers 
of the 

Sckwtific Staff 
per Station 

h.o 

5.4 

*1.7 

J.b 

3.0 

1,7 


Average Nitmber 
of iaclividmUs 
who have i-eceived 
liiglu-r ednciitiou 

4.0 

3.2 

1.7 

C.o 

1.4 

n.s 

0,0 


B, Stations of Different Provinces. 

Average Numbeis Average Number 

of the of persons 

Kjtpcrimeut Stations of the Province Scientific Staff who have received ' 

— per StatitJii higher etbteation 

Belcmgiug to the Zemstvos .. 3.0 1.7 

.) » Crown. 3,7 ' 

1. » Agricultural Societies . . 3.g a ,5 , 

« 0 individuals. 4,0 , 2»5 

31 other Institutions ... 77 ' ’ 
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The following alxsolute figuies us to tlu‘ oxiH'iuliltire t>f tin* 
ment of Agriculture for experimeiitul purposes uti* bused u]ion those for 
the year i8()5 and for the period icjoi-ij : 


Expeniiime 0/ the Deparimeni ot Aiinafliure. 


Yeui'B 

iJw.i 
II 13 
|l|“ 

■Ssll 

ill- 



u 



£ 

X895 

16 186 

3 912 

1901 

24 1^8 

7 55 ^) 

1907 

26 400 

II 704 

X912 

79 201 

117 729 

193:3 

229 147 

206 172 


Pli 

|42 

S f!* 1 
£ 


a C -S 4 

J.??| 

la's a $' 

I** s;-*^ K 

if-S’Sg*. 

£ I 


2 167 1 
34 975 j 

48107 j 



4 8951 

70831 


i. 7 j 
a 548 | 
7 o83j 


1 . 

1 ’ 
a 

Hi 11 

III «E| ' 

li n < 

Is 

M 1 

» 1 pI 
Jsl 

| 3 l' I'il ' 

■»* 

f t > -T ^ 

1 « s ^ 

ftd •'£ t> 

u Z z 

£ : 

£ j £ ~ . 

'fn 

— 

- i 'iOOMU' 


--—..M, j 

3171 32 02S| 

Hi 

! 

423! 37 '’ 5 ”, 

n» 

7 401 - 

2 114! 2.48 8(151 

f { 

Si 94 i 

2 74Sj 504 050j 

10 


Finally, the following absolute figutes obtained from the financial 
statement give aii idea of the gradual increase, during the period 1895-, 
iqi2,of the expenditure of the Agricultural Administration for the S 4 ipix)rt 
and organisation of the different kinds of P,xperiment Stations. 




X^xpendltare of Depart mcni of Aj^iictiltnre 

Type of vStution 

- (<») Miilnlenimce and or* 

1 ganisiition of Crown 

111 i8()5 

£ 

In ojox 

.£ 

In t‘>o7 

£ 

1 

j In OH/ 

i 

Agricultural Esc- 
periincnt Sta¬ 
tion . 

1 Stations. 

,(6) Grants to Station 

1 belonging to Sticiia 
Organisations and in- 

8818 

12 507 

13 uyo 

41 


dividuals. 

624 

X 1X0 

t <)77 


Agricultural Bx- 

j w. 

^ 453 

7 ^94 

48.121 

57 78* 

pcfiincnt Helds 

U&). 

:c 734 

« 907 

1 

5 022 i 

t 

i 

Xaboratories , , 

j w ■ • .. 

1374 

‘ 3 998 

S 3 i 8 

1 

! JfJ 43 ^^ 


!(&)•..'. 


444 

793 

1 4 2(11 

Control Stations I 

i («) • ... 

1 


63 

m 

' 3 f 75 

1 

f (6). 

31 

m 

338 

67S8 
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CROPS AND CUI.TIVATION. 


liKJi; Th6 AorSition of CllitiVd/ted Soil (Mdl^od ami Rt'wJIs <»/ made ni Russiu), 

Djamknko, a. tl;., ill hwu'sliiit Moskowakaf^tf Sckkochnsini/ilurnhtf'd Jnalihila {Annala 0/ 
Ik Moaom A iincuUimil Statimi), Year XXI, Vol. J, pp. i-{i, Moscow, 19x5. 

Of the principal factors concerned in plant life (light, heat, air and 
nutritive substances) only the two last have been studied in such a manner 
as to allow of the devising of various technical methods for ensuring to 
plants the necessary amount of water and nutritive substances. As regards 
light, heat, and air, these are factors outside our s])here of influence and can 
be but little modified by cultural technique.’ In the case of the air 
however, this assertion only holds good for the aerial parts of the plant, since 
for the normal development of its root system and the chemical and 
biological processes continually going on in the soil, oxygen is indispensable. 
It is thus evident that the conditions guaratiteeing the presence of suffi¬ 
cient air for the ])lauts can only be obtained by the hel]) of an active 
exchange between the gases contained in the soil and the air. 

These circumstances necessitate our studying the conditions which 
iissure to plants the presence of .sufficient oxygen in the soil, and to the tech¬ 
nical means for preserving an active gaseous exchange in the soil. But, since 
research on the composition of the air in the soil ha,s hitherto furnished 
(lata rehiting alino.st exclusively to its content of carbonic acid and of 
some other gases, and since, further, there is no connection between the 
amount of carbonic acid and that of the oxygen in the air of the soil, the 
method of indirectly determining the oxygen cannot be applied Exper¬ 
iments have therefore been based on the direct estimation of the oxygen in 
a given volume of air corresponding to a determined volume of soil 

A special apparatus has been made for taking soil samples, and the 
whole a])paratiis for the study of soil aeration consists of a mercury pump, 
some small graduated tubes and a series of absorbents of the various gfjses. 

In suiumarisitig the mo>st important results of the experiments curried 
ont by the writer, especial consideration will be given to those relating 
to the different types of fallow land, as the question of th(! most a.])]»n:jpriate 
type is of paramount importance to Ruasia, 

As a matter of fact the Agricultural Stations have been eble to establish, 
after a considerable amount of research, that the so-called black fallow and 
the April fallow ensure the best crop of winter cereals. Phirther, the exi)er- 
iments made by the Agricultural Stations of South Russia hove shown that 
there exists a definite connection between the maimer of working the 
fallow and the humidity of the soil; while a series of recent experiments 
clearly show the importance of the date of b(^iiining to work the fallow 
in connection with the accumulation of nutritive substances (i), 

Equally important is the working of the fallow land in order to insrure 


SOIL PHYSICS, 
CHEMISTRY 
AND 

mCROniOLOGY 


(i) See H, ,|tme 10x5, No. 57 ^)- 
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the most eflicient aeration of the soil, and in connection with the teUiii'd 
physical, chemical and biological processes. 

The ex3)eriments were carried out on 4 types of ialUm viz., the sci 
called black fallow (the working of which begins itt antuinii). tlie Aptil 
fallow and the two June fallows of which one, the ‘‘ peasiint *’ lalhnv, is 
characterised by having a soil much trodden by tlie cattle that the* peasantH 
usually put to grajse upon it; the other is left unworke<l until June. 

The results of the experiments are given in the adjoining laJdt*, 

In analysing this table it is seen that the black fallow Sf>ils luul the 
April fallow soils always contained larger quantities of air and oxygen in 
comparison with the other tyqies of soil studied, this was especially Iht* 
case during the first experimental period w^liich lasts from the beginning 
of working the soil until the time of .sowing. As regards the mo«litications 
in the amount of oxygen in the soil of the different kinds of falhav, it appears 
that they are least in the case of the black fallows and April fallows and 
greatest in the June and peasant fallows. 

Further, it may be stated that the aeration of the soil Ireccmies less and 
less in proportion as the soil becomes more compact and that every fresli 
working of the fallow makes the soil looser and increases aeration, giving 
a new impetus to the gaseous exchange between the soil and the atmosphere. 

In continuing the analysis, it is also noticeable that the c<msolidation,of 
the soil takes place more suddenly in the best-worked fallows, but neverthe¬ 
less their air and oxygen content is always higher, especially in comparison 
with the peasant fallows. The amount of oxygen in r litre of soil varies 
in the following manner: 


Black fallow ...... .. 30 — Hr.5 r. 0 

April ” ..(>3 — Sr.i c 

Jiiuc ..3.’ — <>3..* 

Peasant ” .e, 

In order to show better the difference between these* varitnis kinds of 
fallows, the data are given relating to the amount of oxyg(‘n found on Angust i, 
f. e,, at the time of sowing. Taking the oxygen ctmleni of t litre of bl;u*k 
fallow soil as 100, that for the corresponding amotinl of April fallow soil is 
107, in the case of the June fallow 86.5 and in that of the peasant fallow 54.;^ 

Thus by working the fallow well, it is pcmsible to (i*nsure to the plant, 
towards the time of sowing, and throughout the autumn, a suilkient cpian- 
tity of air. The June fallow differs from the black and the April fallows 
duringthefirsthalf of the summer; it approaches them in autumn,«mist rip¬ 
ping the peasant fallow, which is characterised by a low oxygen e<niteiit 
during the whole of the sumnier. 

After having established these differences in the oxygen cemtent of 
different kinds pf fallow, the writer, wishing to ascertain the influence of 
the winter seaion, made the necessary experiments on soil under rye, ob¬ 
taining the following results (the soil samples were taken on April 24); 







ResuUs of Experiments, 
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C.C. ill I litre* o£ boil Oxy^cfi pci 


A.ii Ox.si'jc’U cent ot air 

Black fallow niidor rye .L'l.o 

April ” ” . i.i-J t.i-l »'>■<* 

June ” ” ” . 13*5 

Peasant ” ” ” .iiH ;].{.(> 2tu{ 


As is seen, the oxygen content drops to the level cliaracterisiag the ih.!- 
low soils on which work has not yet been began. The supplies of oxygen 
obtained by working the fallow can thus only be used by the pUuil during 
the autumn, since towards spring they become very small. Ihirther, the 
differences observed at first between the 3 types of fallow disappeared ah 
most entirely towards the spring, the peasant fallow alone, as before, having 
the lowest oxygen content. 

The abave-mentioiied results of the study of the aeration of fallow soils 
do not yet afford sufficient data to solve the problem of aeration considered 
as a factor of the greater productivity of black fallow and April htlUuv 
soils, but they allow us to conclude that the differences in the reservi^s utul 
in the composition of the air in the soil recorded during the experinients, 
determine differences in the progress of the biological processes in the soil, 
which, working as a whole, give rise to the most favourable conditions for 
winter cereals. Considered from this point of view, the study of the aeration 
of the soils of fallow land is as important as that of the movement of water 
in the soil. 

The writer also made experiments on soils under summer cereals and on 
a number of factors influencing the composition of the air contained in the 
soil. Amongst these he studied: a) the temperature; b) the diffusion of 
gases in the soil; c) the percolation of water into the soil; li) the removal 
by wind of the air in the soil; e) the fomation of certain gases in the st)il 
(carbonic acid and other gases). 

The outstanding fact is that of all the factors concerned in gjisitnis 
exchange, the percolation of water is the most active, but it only occurs (hit* 
ing periods of rain. Thus, rapid chungCvS in the composition of the air 
contained m the soil are only possible when it rains, 

At the close of his article the writer givess full details of the method for 
determining the aeration, porosity and absorptive capacity of the soiL 

1002 Studies on Brought at the Experiment Station at Odessa, Russia* —• 

Indufttrie a^ricoh m Rusaut pp. (Photographs ami IVtrografl, 

1914. 

One of the most important subjects of the work of the Odessa l^xperi- 
ment Station is the thorough study of drought and of the measures taken 
against it. In the study of the root system of cultivated plants, very in¬ 
teresting results have been obtained, especially as regards the method xmvd 
for producing a full complement of roots. In the experimental field more 
than 40 000 determinations of soil humidity have been made, with a view 
to studying the circulation of water in the soil under different cultural con¬ 
ditions, The nature of drought, its causes, and the methods for dealing with 
it would seem to be as follows : 
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1. hatuyc and causes nj drou^it,' —-i) The depths attained by the root 
systems are from 29 to 28 inches in the case of potatoes, flax and some 
other plants, Iroin 3 ft. 3 in. to 3 ft. 10 in. for most (hainineae, 4 ft. 10 J/i in, 
for Minflovvins a.nd maiiji^els, and more for lucerne and other ])creninals. 

2) In order to ensure an abundant cro]), the layer of soil containing 
the roots must be moist tiiroughout its depth. 

;;) The chief causes of the phenomenon of drought are: a) the fact that 
towards the da.te of the sprijtg sowings only a portion of the root-contain¬ 
ing layer (at a de]>th of 1 ft, 3 in. to i ft. 7 % in.) contains nroisture — this 
is the general rule when a. succession of grain crops is cultivated and with 
stinuner wheabs ^\ith a fallow every third year. This lack of humidity in 
the soil is due to the fact that uith cereals usually all the available water of 
the soil is already consumed towards the end of the growing period; this 
constuu]>tioii is convicted hy the weeds which appear after the harvest, with 
the result lha.t the deidh of the moist layer in the spring depends exclusive¬ 
ly u])on the iuitumn, winter and s]>riiig nunfall, wliich is often quite in- 
sulVicient ; h) the chronic lack of moisture over many yeais of the intermedi¬ 
ate dry stratum of the soil lying benealli the upper atid periodically wetted 
layer, a.nd, as a. result of this drying, the absence in that stratum of chemical 
pitH^esscs trjuisfonuing the insoluble minend substances ; c) the great de])th 
at which the lower, constantly wet stratum is situated, which rcsultvS in the 
intermediate dry la.yer of the soil becoming especially thick. 

fl. Mcasuars for rnnhaiing drought .'— 1) The vtnktng (scarifying) 
of the sltibbk,‘“€over<*d surface as soon as the wheat is got in, with a view^ to 
the greater avcumulatiou a-nd saving of the humidity derived by the soil 
from tile lute rains. 

2) The extermination of weeds ; 

3) The forming of the bla.ck fallow, by means of uhich the iuterme- 
diat(* dry layer of soil is moistened and diso.ppeais, or rather gives rise to 
a continuous damp stratum. 

4) A regular system of rotation founded,not only on the alternation 
of the crops themselves but also of the root systems (greater or less depth 
tapped etc). This prevents the a)utiniied dtyirjg of the stratum containing 
the r«)ots; some plants requiring the use of a cultivabw, such as potatcus, 
flax, pumpkins, etc, do not use all the water available in tlu* stratum occupied 
by the roots arid thentVnv acciumllale moislure for 11 k‘ following yea,r. 

roo3 Absorptive Capacity of the Soils of Mauritius. - i>k sokn.w, n., in ikimHmna ot 

Ayrktilfior, ScioUi/fr SmcHi ii«//<’/nt No. i. (Ku^Hsli hi pp. MiiurHhis, mis 

In the Island of Mauritius, at the time of nuumringthe sugjircaues and 
other cropvS, there occur excessively heavy cyclotiic tains. 

The writer has carried out exiKuiments for the puip<^se of dcteimin- 
ing if the absorptive capacity of the soil is such a.s U > puw ent a^qireciahle loss 
ol fertilising matter. The method principally employed, s) as to make the 
conditions as similar as i^ossible to tln^se obtaining in practice, cpn&isted to 
watering a layer of 8 in. of different soils, the up|K-t part of which had been 
treated with a known quantity oi the fertiliser imd in analysing th^ water 
obtained. 
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It was decided that the soils of Mauritius have a speeial powcu* of iil>sorb- 
iiig ammonia and ])otassimii administered in theiormof suiphnle, these bast s 
can therefore only be removed by intensely hciivy nun, Xiitnnilly, then‘ 
are variations, especially in the case of the less absorbent sandy soils ; the 
absorption of the potassium and ammonia seems to depend upon the atiaumt 
of clay and humits present, and in the case of potassium, upon the fonunt bti 
of double hydrated silicates, In that of nitrates, especially sodium ni ¬ 
trate, if rain falls immediately .after its application, a relatively large pmpor 
tion of the nitrate may be washed into the lower strata, it may however be 
recovered by the processes of capillarity. The absorptiv<' capacity is com 
siderable in the case of phosphoric acid in thefoim of superphosphn.tes, on 
account of the formation of insoluble compounds, especially of lime, iron and 
oJumina. In view of the fact that the soils of Mauritius contain large c|naiiti“ 
ties of iron and alumina (30-40 per cent), and that phosphate of iron is 
practically insoluble, the use of superphosphates does not seem to be 
suited to that country. # 

1004 - Fresh Hesearches on the Absorption of Ammonia by,the Soil piknuh, eujv 

WIG, ill Kiihn-ArchiVi Vol, 6, Part i, pp. 153-238. IWrJiii, 1915. 

After a critical discussion of the different theories regarding the abstrrp- 
tion of gases and liquids, the writer gives an account of hisown experiments 
for the purpose of determining the absorptive capacity of different soils. 
Research hitherto has dealt exclusively with the various constituents of the 
soil and the results are of no general value to practical agriculture. 

As a substance capable of absorption the writer used ammoinji. gas 
which has the treble advantage of being easily absorbed, of existing in the 
ail, and of constituting a source of nitrogen for the soil. The absorption 
of the gas was determined by two different methods, various samples of .stdl 
being taken, some from Germany, some from other countries. The ca.]>acity 
of the soil for retaining hygroscopic moisture was estimated by tlu^ method 
of Mitschkkuch. 

The experiments have shown that the absorption values do tiol allow 
of any better conclusions being drawn, for practical agricullun*, than Ihohe 
obtained from physical and chemical analyses of the soil. In Gerruint soils 
the absorption Viilue was parallel to the hygroscopic value, In tlu‘ ca,se of 
“ red soil (i) (lerra rossa) the hygroscopic capacity was motv teguhu' than 
in German soils. This is probably due to the fact that the hygrost?opir 
capacity of the ^erm rosm is not always comparable witli tliat fjf the Gen nan 
soils,' , . 

The isotherms constructed on the values of absot|)tion of ammonia gas 
by the soil closely resemble those constructed on the absorption values cd’ the 
same gas by charcoal. The greater part of the ga,> was absorlH*d in a few 
minutes, but a stationary condition wa.s only reached at the end r)f some 
hours. In the case of soil still containing hygrosco])ie water, the absorption 
value was much higher than in that of dry soil, but did not reach the sum of 

(i) The ” RotcrUeot term wssa, came in sonw ciwcs Imiw iHtrki, in olhi-'rH from Hrastil, 
"tet Africa, etc, ' , 
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the ubserptioi) values for dry soil and water. Part of the ammonia gas ab¬ 
sorbed was strongly retained by the soil, even if the latter were subsequently 
exposed for several v\eeks to the o])en air. It was im])ossible to obtain 
any parallelism between the absoqitiou of an aimuoniacal solution and tha^ 
of ammonia. gf».s. although, according to the winter, some relation does exist 
between them. 

The eha.rotml from lime trees lias a great ca,i)a.cily for absorbing anunonia 
gas, but })ossesses less power of absorbing this gas when dissolved in winter. 

The writci concludes from his experiments that the absorption of am¬ 
monia gas varies considera-bl}^ on account of the complex nature of the soil. 
It is therefore very difficult to formulate an absorption theory applicable to 
all kinds of soil. However, it seems that the theory of IhuiUNDLiCH accord¬ 
ing to which absorption is a condensation process occurring at the surface of 
the soil ])articles, is the most probable. 

h:k) 5 »^The Hadioactivity of the Soil and the Value of Radium Fertilisers. — j^amsiw 

R, R. (Dcpaitineul (if l^hysics, ImliaiKi iniivcrsity) in Scimev, Vol. Xlyll, K<> i(j 7(», p. 

iyuncuiitor, Pu., August 

The writer calculates the amount of radium per acre of the earth’s 
surface and the anioimt of radium enianalion passing ont from the interior 
of the earth. 

Taking RiitiiKRKord’s average value for the amount of radium in the 
earth’s crust as 2 x grams per gram of earth, the amount of radium in 
an acre of soil to a depth of 5 inches is about i milligram. 

The value of the radium emanation from the interior of the earth 
is cjstimatcd at about 1000 x xo“** curies per square metre per hour or 
0.0003 X curies per second whichis the amormt of emanation continually 

given off by 150 x xo-^* grams of radium. 

The amount of radium emanation given oft by the soil is 50 to 100 
times as much as that which is given off by the radium in the upper 
5 inch layer* 

Therefore, in order to double the emanation in the soil one must use 
alK>ut 73 milligrams of radium per acre at a cost of $ 7 500 per acre. 

One radk)"fertiliser on the market contains from 5 to Sx xo-^ grams 
of radium to the jK)und and the instmetions recommend th.e apjdicution of 
100 lbs. per acre, llius, the average soil contains ten Ihues as much ra,dium 
as would be contained in the application. 

1006-A. New Nitrlte'^Forming Organism.-- josm n. j. (itot Assistuui to Uu* uupiTiui 

Agricuttuml BuctefioIoKl»t) in Memoirs of the DepartmeiU of A f;rieutture in imiiu^ Haeier- 

wliii*ic(il Series^ Vol. I, No 3, pp, 3 Plate. Pusa, Itulia. April, 0115. 

1'tiese experiments were begun with the object of demonstrating to 
students the method of isolation of nitrifying organisms. The Omeljansld 
solution used was modified by the substitulion of calcium for magucsitim 
carlmnate so as to avoid any inhibition of uilrification as previously nO'* 
ticed with magnesium carbonate. 1 gram of Pusa soil was used to inocu¬ 
late 50 cc. of solution. After ircubation foi T4 days 5 cc, of the liquid 
transferred io another flask eontaiiring 50 cc. of the sterile solution and 
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incubated. Six similar transfers of 5 cc. were muck' biuI in tbe Iasi a 

thin pellicle dotted with chalky white jiroinineiUM s n Maiiblinn t^rcnvth 
of B. Oligo-carbo-philous was seen on the surface (>1 flu’ 1i<{nid. .Mietosc^npic 
examination showed the pellicle to consist of siwernl kindsol bact< tin anion^ 
which was a mass of ramifying threads. This iluid etthiin^ was tlu n plaled 
on silicate jelly and Beijerinck’s agar with aiiiinonitim snlplraie in plnrc ol 
hydi*ogen ammonium sodium phosphate. Ko organism, grew on i itiu r 
media for the finst ten days, after which small white colonies wcri* . I\lb 
croscopic examinatio.ii showed them to rcsenihh' llu’ mass ot thuads rui* 
ginally found. The addition of ammotdtim sulphate to flu sc* coloiiies 
increased their size to about 0.5 cm. in diamett r. Tnocittatir>n of < hiu lianski 
solution from one of these colonics and inenbatitm nr 30’'^ C. lor 15 days 
resulted in the formation of nitrites, but no ni1ralc*s were found. 

In addition to the mycelium flagellated orgatiisms were also <jbsu‘vcd. 
It was found impossible to obtain pure cultures of these twc» fu*gauisnis 
showing that they are forms of the same organism. 

Filter pad cultures almost invariably containc‘cl colonies of proietzoa 
which could be destroyed l)y heating to ()tP C* ThetluTmal rloa,tli 
point of the nitrite forming organism was found to lie bcftwcrn 70 and 
80 oC. and the optimum temperature for its activity btiween 25*^ to 35 ** C. 

The addition of magnesium carbonate in place of calcium cufboimti* 
to the culture medium retarded nitrification considerably. An increased 
proportion of carbon dioxide, up to a certain point, or the addition of coal 
gas to the atmosphere appears to act as a stinmhts to this organism. No 
growth of the organism takes place under anaerobic conditions. Aspar* 
agin and glucose both retard its action whilst urea caUvSed a slight increase 
in the formation of nitrite. In the presence of ammonium carhonule 
and urea, calcium carbonate appears to exert nn inliibilory influence*. In 
the absence of phosphates ammonium carbmiate is the (»iily substance 
which is easily changed into nitrites. 

1007Researches on the Fixation of Potash by Soil Bacteria. - fs, k.. 'm m 

sohrif! fur (idfun<^$phy$ido^u, Vol. 5 » No, .1, pp. jiUy nnr,. 

The bacteria prcvSent in the soil not only decompose the tuitritivi* sul^ 
stances contained in it, but often use some of these* eoinpoiinds as food, to 
the disadvantage of plants. This has been found to be the case both with 
nitrogen and phosphoric acid. The writer has endeavoured to determine 
if the same thing occurs in the case of potash. His work was rendered more 
difficult by the fact that the bacteria have, in their cellular substance, only 
a small amount of this element, and it is consequently extremely «iif!icult to 
prove that they have fixed a portion of the potnsh of the soil 

^ Experimentj were fiist begun on soil samples of similar Immidity, to 
which were added variable amounts of potash. Each sample was kept for 
some wrecks at a temperature of from 20 to 2$^ C., saccharose being, added 
to the soil to promote the growth of the bacteria. The quantity of potash in 
the sample wns then determined to see if it had decreased through,fixing by 
the bacteria. It was found that the potaish content of the'toil had not 
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lH*L*n (liiuiiuslied in this vvoy. The same result was obtained when water 
cultures were used instead of soil. 

uhnS - A Mew Method of Mechanical Soil Analysis. - swun, ohj-n, in intcnmuoiwic mu- 

jiii' Jimit'ihkuuiii, \ <>1. 5, No. j, J)Jk UoiHn, 

The ultimate object of luechaiiical soil imaJy<is is the construction of a 
curve, on the ])rinciple of that of Max\vkx,l, where the airscissa. re]jresents a 
value haviiig a mathematical relathni to the diameter of the particles, and 
the ordinate represents a value permitting the calculation of the weight or 
umuber of the corresponding x)articles. 

The construction of such a curve, however, necessitates an. enormous 
amount of work, if the method is adopted of separating the different 
components. The writer tiied to obtain an idea of the distribution of 
the components, not by the isolation ot the various groups, but by 
studying a particular character in direct relation to the size (with refer- 
ence to the oeeurreiiee) of the particle's. This character is the rapidity 
with which the soil particles settle in wader. If the soil sample is well 
mixed with the water, so that the dislribution of the particles is uniform 
throughout the lupiid, and if it is possible to determine the weight (?) of 
the particles sinking to the bolioiu of the water, in function of the 
time i, a sedimentation curve can be constructed P (t) depending on the 
size, (with reference to the occurrence) of the particles a.nd w'hich is 
elmracieristic for eacli soil sa.m]de. With the help of this sedimentation 
curve, it will also be ]K)Ssible to calculate the curve for the distribution of the 
pariickes. To determine the rapidity of sedimentation the writer has in¬ 
vented a special method, based on Stokes' equation, with an apparatus ad 
hoc comisting mainly of a cylinder ix ^4 which is filled with water. 

About 2 mm above the bottom a copper plate of about the same diameter 
as the cylinder is suspende<l by means of thin silver wires to one arm of a very 
accurate compensating balance. To the other arm of the balance is attached 
a compensating weight, which can be increased or decreased automatically. 
To determine the S]jeed of sedimentaliou, a sample of soil is poured into the 
cylinder. The soil particles fall through the water and settle on the plate. 
As soon as the sedimentation 1ms begun, the plate falls; she ally after , it ri¬ 
ses again, owing to the automatic increase of the compensating weight on the 
other arm. This ])rocess is repeated until all the soil iiarticles are precipit¬ 
ated. The increase in the comjieiisating weight thus represents the weight 
of, the sample pf soil. vSynchronously with this operation the time re<iuiTe<l 
by the soil to sink is determined by a chronograph. Having thus determined 
the weight of the sediment and the time necessary for it to settle, it is easy 
to calculate the speed of the sedimentation and to re])resent it l>y curves. 
The writer ha.s constructed curves for several kindsof soil aiulhasfound that 
each has some special characteristic. The new method is very simple, 
practical and easily carried out. The writer intends perfecting it and maldug 
further experiments. 
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1009New Method of Preserving Lipid Manure, snnionuu, in 

LamkmrkchajUkhc Mitteihm^cih Vouf 20, N'd. t>* U* I>ani2!4', AiujunI i n Mi*. 

In the course of research on the manuiactun' of iillnnikii, tin* lusii« 
tut fiir Garitngsgewrebe ’’ in Berlin has (Hscovered u new method for pieserv* 
ing liquid manure in the pit. The process is bnsed cjij the fad that Uieie 
are in nature, not only lactic acid bacteria, capnjrle of jnvscrvmg forage,hnt 
also lactic acid bacteria able to preserve the fresh urine <rf animals. As 
these bacteria require for their normal develojnuent in addition to a cerUiiii 
amount of nitrogenous matter and of salts, a .^mall amount of carbo»’ 
hydrates in the form of sugar, and as the two first cnmp<nuKls are regularly 
found in urine while the latter is absent, it is necessary for llie normal 
development of the acid bacteria in the pit, that sonu* sugar should be 
added to the liquid manure. It has been discovered at the Institute that 
the amount of sugar necessary for the preservation cd lao Urns t>{ liquid 
manure is 0.5 tons, which represents 3.1 tons of sugar beets. 

The ferment for preserving the liquid manure is Ikcillm cumnwm 
jementaii, widely used in Germany for preserving potatoes. 

In the case of liquid manure, to per cent of a broth made from sugar 
beet is mixed vrith 90 per cent of water, to this are added pure cultures of the 
above mentioned bacilli and the whole is thrown into the manure pit. Instea<l 
of sugar beets, 5 per cent of molasses can be used,or 10 per cent of a mixture 
of sweet potatoes. 

The liquid manure thus treated contains, after from i to 2 days, the 
maximum quantity of lactic acid necessary for its preservation. In or¬ 
der that the latter may be complete it is necessary for the bottom and walls 
of the pit to be impermeable, this may be insured by tarring them. Iri 
addition, a small amount of oil should be thrown into the pit to ]>revcii1 
the air entering the manure. 

The profit realised by this method, through the fixing of niln^gen is, 
in the case of Germany, about 31 s per loo tons of liquid manure. 

The process has been recently recommended by the Ministry of Agii- 
culture to all the local chambers of agrictiHitre (LsmdwirtHchafiskmnmer). 
The latter are, at the present time, nmking practical tests on farnm. 

1010 - The Solubility of the Phosphoric Acid of Basic Slag in Water Saturated with €ar- 
bonic Acid, — MASHAura, J. (». (Kijkstelbouw prot^fislutioti tu in H 

mn Lmidbomkundi^ii Ondenoekingm day KijkdtmdbtmwfwiishihmH^ Mu. 1*;, pp, 

135, 15 iigs. m* Hague, 1915. 

In the case of previous work on the solubility of different idmspluitie 
fertilisers in water saturated with carbonic acid,- (Venkgm vm iMndhmm'^ 
hmdige ondemkingen der Kijksland bouwpmjstatiom XI, igi2), extraction 
was made in the proportion of i part of phosphatic substance to Sim parts 
of water. The writer now studies the ratio of slag : water, simultaneously 
with the solubility of the lime. If it be granted that the quantity of the phos¬ 
phoric acid of the slag dissolved by means of contact with water saturated 
with carbonic acid, depends to a great extent on the above-mentioned ratio, 
this is due to the fact that the narrower this ratio, the more the effect of the 
free lime and the lime silicates present in the slag makes itself felt. Not 
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enough aiteiilion is paid to this circumstance in the various determinations 
o| soluhihty made in agricultural chemistry in orderto estimate the assimila- 
liou of the phosphoric acid of soils and of fertilisers. The result is that 
utsiend of a given amount of phosphates being dissolved, as one believes, in 
actuality only an entirely arbitrary portion has been affected. In order 
Ihcieioie to estimate the relative value of the different phosphates with ac¬ 
curacy, the determination of the rate at which solution takes place by means 
of (‘ontinned extraction is preferable to the method of intermittent extrac¬ 
tion. This method has the advantage of speedily eliminating the dissolved 
substance, although the writer has not yet succeeded in overcoming all the 
dilTieultic'S entailed by this method. 

'riuis, in subjecting to continuous extractions by means of water saturated 
with carbonic acid, various samples of basic slag presenting considerable 
<lilferences in solubility in 2 per cent citric acid, it would appear that after a 
certain number of extractions, (which would remove the initial differences 
between the various kinds of basic slag depending on the proportion slag : 
water) the solubility of the phosphoric acid while being slightly less than its 
solubility in Wagner^s reagent, would be in the same pro])ortion as in the 
latter. The writer therefore does not believe that Wagner^s method has really 
been proved to give the relative fertilising value of the different ty peso! basic 
slag, firstly, because the degree of their solubility in water saturated with car¬ 
bonic acid has not yet been verified by cultural experiments and, secondly, be¬ 
cause there is no reason to suppose that the only ])oint of iin])ortance is the 
sum of the phosphoric acid dissolved in a number of extractions, independ- 
etitly of the quantities dissolved in the first, second, and subsequent 
extractions. 

As to the causes to which the varying solubility of the phosphoric acid 
of basic slag must be attributed, it w-ould appear from the determinations 
made that the solubility in citric acid decreases with the increase in free lime, 
Tlie contrary would occur with lime silicate (in relation to the total amount 
of silica). However, the differences in the free lime content would only ac¬ 
count to a very small extent for the differences in tlie solubility of the phos¬ 
phoric add, for if the lime is eliminated by a solution of sacduirose, it is 
seen that although the solubility of the phosphoric acid, both in whaler sa¬ 
turated with carbonic acid and in 2 ]icr cent citric acid, is slightly iiictcused, 
yet the considerable differences between the above mentioncHl samples do 
not disaxqiear; further, the differences in the solubility of the silicatelime 
being fmly slight in the 3 samples,it is not possible to base the different de¬ 
grees of the solubility of phosphoric acid upon them, 

^ As, in short, the difference in the .solubility of the various samples of 
basic slag cannot be attributed to their lime, c;r lime silicate, content, or 
even to the tenuity of the phosphatic particles, the cause of this difference 
is to be looked for in the phosphate of lime itsdf, and it very probably de¬ 
pends u])on the presence of phospho-silicates of linu‘, as other writers have 
already suggested., 

Finally, the writer is of opinion that cultural experiments will be able 
to throw some light upon the question as to how fur solubility in water sat- 
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iirated with carbonic acid, whether by intonuittcut nr canlimiiMis 
tion, can be an index of the assimilatiou of the ]>hosphoric acid liy the mhI 
These experiments should be carried out in satnl washed w ilh hydto 

chloric acid. 

Further experiments coiifttm the theory that no detiniti’ innineciion 
exists between the lime and silicate content (total silica) rm I hv «nic hand, anil 
the solubility of phosphoric acid in 2 3>er cent citric acid 4tn the otiui' ; noi 
has any connection been recorded between the ajuount of silicic acid solnhk* 
in acids and the solubility of phosphoric acid. It has thus been shown that 
in every'case the silicic acid of the eventual phospho siiicalcs is not capable 
of direct determination. Thus, notwithstanding an almost equal sohibility 
in citric acid, considerable differences are recorded at the 1st extraction in 
the solubility in water saturated with carbonic iicicL For this reason, the 
writer considers, that as water saturated with carhonie add ri‘Seinbles inruv 
nearly, on account of its solvent pro])erty, the substances prestml in the soil 
and the roots of plants, it is possible that basic slags of tlic so,me ck‘gretj oi 
solubility in citric acid may have a different fertilising value. It should be 
noted incidentally that a high phosphoric acid content is always courn'cted 
with a lower degree of relative solubility, especially in carbonic ncicl 

xoii - The Present Condition of the Fertiliser Trade in Denmark {1).. suitisfinh' 

rctfiingev udgivet of StafisHha DepaHmmdy Year ’7» No. 10, pp. 65 May, 

as, 1915. {Communicated to the InUrmtioml ImtiHite of AgnmUare by fJu* CmmpimdfntJof 

Denmark Baron Rosenkrantz). 

The importation of chemical fertilisers for agricultural purjKmes in 
Denmark has developed to an extraordinary extent dtiring the last few 
years. The total value of these imports (calculated free of duty at the port 
of arrival) was £ 200 000 in 1900, over £ 320 ooo in 1905, and £ 580 (h o itt 
1910. Prom the latter year onwards the increase was still more rapid. 
In 1911 Denmark imported fertilisers to the value of £ 728 oo<i, and itt 
X913 and 1914 to the value of £ 960 000 and £ t 072 000 respectively. In 
Table I the importations of the various fertilisers in 19x3 and ^1x4 arc* ar¬ 
ranged according to the nature of their principal ctuuponent, their fptutdity 
and value. Amongst phosphatic fertilisers are included, in uddititm to 
those ready for use, crude phosphates to be treated in tin* Banish MtjHi*' 
phosphate factories. Commercial fertilisers are almost exc!usiv(?ly tiuneral 
or chemical 

Of the total imports of 19x4 (value £ x 246 760) about ’ 7 i<t belonged to the* 
first two groups (phosphatic and nitrogenous fertilisers); %> to jwtassic 
fertilisers and a negtigeable quantity to calcareous manures. In this hitter 
group an escort of Danish products must be mentioned of which the 
value sometimes exceeds that of the corresponding imported praducts. 

Phosphatii fertilisers. — With the exception of the output of some 
Danish bone-meal factories (only 400 metric tons in 1914), all the phos- 

(1) See alf4o in fnternaiioml Year book of A^Mendtmal Stnthtm j:9i3-t<)s:4 
by the Xnternational Institute of AgticuUiire, the chapter entHtett; FtcKiuctlmi, Trade im<t 
Price of Chemical I^'ertiKsers. ' {Bd,), 
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pkitic chemical fertilisers used in Denmark are of foreign origin, for none 
of the lihosphatic substances found in the country are, as far as it is known, 
of any use for this purpose. On the other hand, the large importation of 
crude i>hosphates proves that the manufacture of phosphatic fertilisers is 
of enormous importance in Denmark. This industry has developed greatly 
of late years despite the fact that in 1913 and 1914 it was impossible to 
deal with all the imported raw material given in Table I, the amount of 
crude phosphates imported, especially in 1913, being extremely large. In 
1911, only 20 000 metric tons were imported. 

Asa complementary substance the superphosphate factories use x>yrites; 
of this compound 35 981 metric tons were imported in 1914. The weight 
of superphosphate prepared in the Danish factories considerably exceeds 
that of the crude phosphates given in Table 1 . 


Tabi^ I. — The Importation oj Fertilisers info Denmark in 1913 and 1914. 


! 

Quantity 
in metric tons 

Value 

in pounds sterling 


in x()i3 

in 1914 

in 19x3 

in 1914 





'£. 

Phosphatic ferUHsers . 

_ 


495 550 

559 955 

Crude phosphate.. 

55 87 <> 

49 301 

— 


Superphosphate.1 

,110 151 

142 883 

_ 

— 

Bask slag. 

8945 

10751 

_ 

— 

Bone meal. 

282 

214 

— 

— 

NUfQgenom fcHiUsm .I 


— 

456 830 

55 S 665 

Nitrate of soda. 

34930 

42 592 

— 

— 

Synthetic nitrogenotis fertilisers* ... 

3067 

10700 

— 

— 

Sulphate of ammoxiia. 

524 

695 

— 

— 

Poimsio fefUUsm .. 


— 

107 250 

108 625 

KaiiUt... 

9400 

8383 

_ 

— 

Fotassic stats, 37 % and over ..... 

lO 700 

15 287 

— 


Caharcous manures . 

— 


«475 

9 790 

Ume.. 

6490 

3 473 

— 

— 

Marl (on the ield).. 

9021 

xi 3 93 » 

— 

— 

Animal and other manures ........ 

85 

60 

«75 

220 

Totals • . * 

— 


1 063 38a 

1 234 255 


The trade statistics for 1913 show that one ton of etude phosphate is 
sufficient lor the manufacttire of T.92 tons of superphosphate. Ptesutaisg 
(still following the trade statistics) that the fertiliser factories have 
fjictured from the crude imported phosphates, superphosphates at about 3:5 
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per cent, we obtain tbe data tabulated in Table II, regarding the aver¬ 
age total amount of phospbatic fertilisers (imported and manufactured in 
the country) consumed during the last period of two years* The uuportcd 
superphosphate is almost invariably, under normal conditions, (equivalent 
to 18 per cent. 

Tabi^E II. — Amount of superphosphates used in Denmark, 
average for biennial period 1913-1914. 

metiic totjj} 


Imported in the form of superphosphates . about 135 uoo 

Superphosphate manufactured from imported crude 
phosphate. about S50C0 

1 'otal » 2^50 000 


Only a small quantity of the superphosphate manufactured in the 
country is exported (7 000 metric tons in 1913 and 2 000 metric tons in 
1914). 


Tabi^B III. — Importation {in metric tons) into Denmark 
of basic slag and superphosphate in 1913 and 1914. 



Supciphcsphate 

Bask slag 

Country of origin 

1913 

1914 

tm 

19x4 

Great Britaia. 

13 680 

18946 

8755 

11:031: 

Germany. 

45 924 

62 804 

6u 

45 

Netherlands.. 

12035 

X3203 

— 

. 

Belgium. 

20250 

19 367 

8x 

1 

Sweden 

18266 

28 177 



Other countries, or not mentioned . 

— 

386 

60 


Totals . . * 

no 155 

X42 883 


11076 

1 


The crude phosphates come exclusively from iiou- 3 ')uropeau cotiu- 
tries (Florida, Tunisia, Islands in the Pacific Ocean) while the rcady-iiuide 
phosphatic fertilisers are only supplied by the neighbouring countries, 
as is shown by Table III, which gives the importation (including re-exi)orta- 
tion) during the last two years’ period. 

Nitrogenous fertilisers. — Of these fertilisers, until about 2 years ago, ni¬ 
trate of soda was almost exclusively employed in Danish agricmlturo, in 
rgii only 30 metric tons of synthetic nitrogenous fertilisers were imiwited. 
A large amount of the sulphate of ammonia manufactured in the Danisli giis 
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factories was exported to Germany, where sulphate of ammonia is relatively 
much more used than in Denmark. 

In 1914, however, as is shown by Table I, the importation of synthetic 
nitrogenous manures amounted to 10760 metric tons while that of 
sulphate of ammonia was a little less than in the preceding year. Nitrate 
of soda was formerly almost entirely imported by way of Hamburg, but 
of late years, it has been coming through other places or directly from nviii-i 
In 1914 the importation (including the re-exportation) of nitrate of soda was 
divided as follows: through Hamburg 23 488 metric tons, through other 
German towns 5 927 met. tons, through England 476 met. tons, directly 
from Chili 12 852 met. tons. The synthetic nitrogenous fertilisers used in 
Denmark come, almost without exception, from Norway. 

Pota^sic [ertiUsers. — It is well-known that potassic fertilisers are entire¬ 
ly sttpplied by German mines. About “/s of the potassic fertilisers import¬ 
ed by Denmark at the present time are, as is seen by Table I, concentrated 
salts, while kainit (less rich in potash) which first formed the greater part of 
the imports, now only represents % of the weight and a still smaller frac¬ 
tion of the value of the potassic compounds brought into the country for ma- 
nurial purposes. 

Lime fertilisers. — Some thousans of tons of these fertilisers are an¬ 
nually imported from Sweden, and Demnark exports to Germany a nearly 
corresponding amf)unt of lime for manurial purposes. The marl is trans¬ 
ported in the particular zones by railways constructed for the purpose, and 
the quantity carried is very variable. In 1914,114 000 met. tons were 
imported and none was exported; in 1912, only ii 000 met. tons were 
imported and gx 100 exported. 

Table IV shows the monthly distribution of the importation of the 
most important fertilisers in 1913,1914 and the first 4 months of 1915. The 
1913 distribution may be regarded as normal, as it corresponds to that 
calculated for the preceding years. 

With the exception of crude phosphate, which arrives in a few large 
consignments periodically throughout the year, the importation is limited, to 
certain mouths. The principal time for the exi)ort of basic slag Is in 
Eebmary, March and the few following weeks. A shorter, but none the 
less clearly defined period, follows ui August-September in order to supply 
the autumn requirements. In the case of nitrate of so<hi, the chief im- 
I>ortation period is in the spring and corresponds to that of tlie phosphatic 
fertilisers, but there is no further importation in the autumn. The great¬ 
er part of the potassic fertilisers is imported from November to December; 
this date is, however, not chosen for any particular reasons affecting Danish 
agriculture, but in order to provide a regular market for the produce of 
the potassic salt mines. 

The importation of potassic salts at the end of 19x4, seemed to have 
been of the same importance as in previous years, and as the importsitioa 
of the other fertiliseis takes place principally during the first part of the 
year, the amount of fertilisers imported in T914 wa.s not greatly hrfiuenced 
by the war. On the other hand. Table V shows that in the fitot months of 



TABfiB IV. — Monthly Distnbniion of the Importation of Fertilisers into Denmark. 
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1915, the amouut imported was much less than in the corresponding months 
of the previous years. Part of the lacking foreign feiiilisers was replaced 
by the supplies stored by the Danish industry, and to compensate for the 
imports of nitrate of soda that were partially wanting in February and 
March, there were, as far as can be made out, some belated consignments in 
May. In any case, the total available supply of the two chief groups of 
fertilisers was smaller in the spring of 1915 than in previous years. Owing 
to the war the 1915 imports only came in part from the usual countries of 
supply. 

There have been also further changes in the normal conditions during 
the war; amongst others, part of the imported superphosphate has had a 
lower value than 18 per cent. 

1013 - On the Presence in Plants of Hematoid Compounds of Iron. gola, g., in At, a 

della Rccde Accademia dci Lincei^ Year CCCXIH, Series 5, Comptes-rendus, Vol. XXIV, 
Part. 12, ist Half-Year, pp. I23c)-i243. Rome, July 10, 1915. 

After reference to the work of other writers (Petit, Stoklasa, Tar- 
BOURiEH and Saget) and to liis own previous researches, the writer des¬ 
cribes the method by which he succeeded in extracting from numerous 
plant substances (sawdust, the bark of poplar and alder, leaves of Pane- 
tana officinalis, dried and uufermented meadow grass, beeryeast, Lactemm 
conversus, and PcnicilHum glammi) organic iron compounds all of very 
similar com])osilion. 

The impure matter rich in iron was obtained by macerating the veget¬ 
able substance in a solution of hydrate, or carbonate, of sodium, separating 
the extract by displacement, acidifying with acetic acid and collecting the 
precipitate thus obtained. By a series of operations this precipitate was 
fractionated into 4 parts: i) soluble in alkaline alcohol (alcoholic solution 
of potassium); 2) soluble in glacial acetic acid; 3) insoluble; 4) inorganic; 
100 kilos of poplar saw dust gave 170 gr, of crude iron compound; 100 kilos 
of dry grass yielded 430 gr, of crude product. 

The characters of the compounds thus obtained and the methods 
followed, lead to the supix>sition that the metal in these compounds is 
combined in very similar, if not identical, manner to that constituting the 
fundamental nucleus of the hoematin of the blood. 

1013 - Concerning the Distribution of Cyanogen in Grasses, espeoiaily in the Genera 
Pmkalariu or Olycttita and Tridem or SiegUngia,, - - ALHm:a{i c. e. 

BUCK 0 . F. (Office of Poisonous Plant, Drug Plant autl Physiological Invcsllgau 
tioiis, Bur, of Plant Industry, U. 5 ^, Department of Agriculture, Washington) iti 7 k Jour¬ 
nal of Biological Chemisdryf Vol XXI, 3, pp. Cox*6o9, Baltimore, Hd., July, 1915. 
The investigation reviewed is the beginning of a survey for hydrocya¬ 
nic acid in the grasses of the United States. 

IVenty-two species of American grasses were tested for cyanogen. 
Of these, cyanogen was found in Tridensflava Hitchci.ck, Pmimkm m- 
(Wild.) Ktze., Panimdaria gmniis Nash, and Panioukria mmimis 
(Michx.) Ktxe. Three other American species of Pmimkrk e:«»miiied, 
pmcifiora Kt5se.,/Mtews Etze., and ^eptmtnomlU did hot contain 
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it under the conditions of the examination. Stipa Vascyiy sleepy .ijrass of 
the Southwest, generally regarded as poisonous, contained no cyanogen. 


loi^ -Light and the Kate of Growth in Plants, -mc DotyuAr,. d. t, Butanicai 

I^abomtoiry), hxScicncey NewSmos, Vol, XJ4, No. io.*56, pp. p>7' jOf#, tTUtrison-oii-nmisoii, 
March ^36, 1915. 

A study of the development of about a hundred seed-plants m dark¬ 
ness in an equable temperature chamber from 1900 to T903 in tluj New 
York Botanical Garden gave foundiition for the following statement: 

The failure of a large proportion of the foims examined to make an 
accelerated or exaggeiatcd growth when freed from the influence of light, 
even when provided with an adequate food-supply, shows that light has 
no invariable or universal relation to increase in length, or thickness or to 
the multiplication or increase in volume of separate cells (r). 

Precision appliances for the measurement of illumination and of other 
environmental conditions in daylight were not available at that time, afid it 
was therefore not possible to follow the contrasting reactions which accom¬ 
panied illumination and shading of the large plants which were the subjects 
in the extended experiments. In one series, however, the pedtuicles and 
scapes of Arimmia nearing the end of their period of elongation showed 
an initial acceleration when light was totally excluded from the plants. 
This acceleration reached its maximum in twenty-four hours, then de¬ 
creased to a minimam equivalent to the original rate in about four times 
this period. 

Bbaauw's results (2) confirm the writer^s thesis that light does not exer¬ 
cise a constant or invariable effect on growth. I^urthermore, Blaauw's experi¬ 
ments by which sporangiophores of the mould were exposed to illumination 
from four or eight sides, with controlled intensities, demonstrate that the 
first reaction of this organ to a sudden illumination is an accelerated rate 
of growth, followed by a gradual decrease from which a recovery is made to 
the original rate. It is to be seen that the general mode of change is simi¬ 
lar to that of massive organs deprived of light as described above, further¬ 
more, the indirect effect of light in conditioning differentiations eff tissues 
and thus affecting growth-elongations was pointed out. 

The elongation or enlargement of a cell or of any structtire like tliat of 
the sporangiophore of PhycomyceB may be taken as the expression of in* 
equality between the extensibility of the cell material, and its membriine, 
and of some internal expandurg or stretching force. The osmotic pressure 
of the contents of the vacuoles, or of solutions filling the protoplasmic in¬ 
terstices has hitherto been relied upon to furnish the necessary force of 
growth. 


(1) MA.C DouOAL, «ln 0 ueiiicc of Light md Darkness on tU’Owth untl JJeveJopniett* »>, 
Mem. iV. K. Bot, Garden^ 2, pp. .p7*3o8, 1903. 

(2) BxAtxw,«The l^rimfiry Photogrowth Raujtion and the 6im‘ of the Positive J’hoto- 

tropim itx Phymmym Akad.. vm Weimnek U Am$kri0>m^ Pme. af 

January 31, — Blauw, «Llcht und Wadistum#, Zeit$chfifi, /. Botmik^ Hft, 8, 
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Borowikov has recently established a j)arallei between the growth of 
certain seedlings in known definite solutions and the hydratation of colloids 
in the same solutions. This writer is therefore led to believe that the 
stretching force of growth Is not osmotic by hydratation pressure, and he 
relegates osmotic pressure, turgidity and its corollaries to an inconse¬ 
quential place in the entire matter (i). 

vSeveral features of the growth and hydratation of cacti are not without 
importance in connection with any consideration of this matter. The 
researches of Richards and of Spoehr at the Desert Laboratory show that 
the acidity (malic and oxalic) of the sap of cyliiidropuntias and platypun- 
tias decreases from its maximum at daybreak to a minimum at about 4' 
p. m. in the open. The decrease has been shown to be due to the conjoint 
disintegrating action of temperature and chiefly of light. The calibrations 
made by E. H. Long (paper now in press) brought out the fact that if small 
cylinders were cut from the bodies of these cacti in series beginning at day¬ 
break and extending to the period of minimum acidity, the hydratation ca¬ 
pacity of the pieces increases independently of osmotic pressure throughout 
the day and is greatest in those which have been taken from the plant at 
the time when collateral tests would indicate the lowest acidity. 

Extensive auxanometric records of Ofuntia Blakeana made chiefly in 
March and April show that the growth of the enlarging joints is at a mini¬ 
mum in the morning, with a rapid acceleration parallel with the rising 
temperature of the open, reaching a maximum about noon and then de¬ 
creasing to u minimum before 3 p. m. The curves of decreasing acidity and 
increasing hydratation capacity are symmetrical through the range of aci¬ 
dity from N/io to N/20 according to available data obtained from these 
plants, and would probably sustain a similar relation in weaker solutions 
if the acidity were reduced still further. 

Erom the records cited above however it is to be seen that the accelera¬ 
tion of the rate of growth does not follow that of hydratation to its custo¬ 
mary daily maximum. Whether this divergence is due to a shrinkage fol¬ 
lowing a heightened water-loss is not yet known. An ample supply was 
available to the absorbing surfaces within a few cm. of the expanding mas¬ 
ses of cells, but local transpiration may have resulted in actual shrinkage. 
The optimum temperature for this plant is also a feature not yet deter¬ 
mined. 

The growth of the opuntias, therefore, takes place during a period of 
decreasing acidity resulting from the disintegrating fiction of light and ris¬ 
ing temperatures. This statement applies not only to the diurnal behaviour 
of the plants during the growing season, but to the growing seavson as a whole, 
which, as H. M. Richards has pointed out in a paper now in press, is one of 
diminishing acidity. The acidities of the cacti arc calculated for the sap of 
the plants. The acidities of N/roo to N/3,000 found by BOROWixovto be 
favourable for hydratation and growth were of the culture solution; thet 
of the sap of the seedling used was probably still much lower. 

{i) BOROWIKOV «tlhttt UtsneUen deft Wachfttnms dor Vflamni», Zdimfwipt 

48;pp. 230-46, 1913. 
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Tight and temperature in lesser degree are seen to exercise a totalized 
releasing efEedt on growth, coincident with reduced acidity and increased 
hydratation, to a certain limit. Beyond this growth rate is cheeked. Fur¬ 
ther analyticEiI tests will be necessary to dcteimine the limiting factors. 

1015 - The fciflaence of Badio-Aetive Earth on Plant Growth and Crop Production.— 

Rtrsny, H. H , (Dean of tlie Collego of I'kamuicy, Columbia University) in JmnuU of ike 

New York BekHnical GarfifiB Vol. XVI, No. 181, pp. Plates CXLfl-CLI. LatKsister, 

Pa. Januarr I9i5- 

The radio-active material nsed in these experiments was obtained from 
the Standard Chemical Company of Pittsburgh, Penn, and consisted of 
the finely powdered residue remaining from the radium ore after extrac¬ 
tion and containing from 2 to 3 milligrams of radium per ton. 

The first experiment was made on radishes growing in a window-box. The 
powder was applied at the rate of 16 gmins per square foot between two 
rows of radisli.es 4 inches apart. The treated radishes soon appeared 
much inferioi to the untreated and on weighing, the green tops of the 
former weighed 17 per cent, less than those of the latter whilst the roots 
weighed about 20 per cent. more. Thus, it appears that under the in¬ 
fluence of radiu m, it required less green leaf surface for assimilation. 

These boxes were then sown with cabbage and tomato .sc-od and ger¬ 
mination took jlace one or two daj^ earlier in the radium treated soil. 

A series q£ experiments were conducted in a garden of i ^ acres with 
turnips, carrots, tomatoes, water-melons, celery, onions, peas, glasses, etc. 
The radio-active earth was mixed witha chemical fertiliser which was the 
same in all cases. Every operation of seeding, hoeing, cultivating, etc. 
was performed across all five plots at once. The radio-active mixture was 
sowed equally over the surface and dug in. except in one case where it was 
applied in the rows for comparison. The quantity of mixture applied va¬ 
ried from 25 to 200 lbs. per acre. 

Nearly all the field crops gave an increased yield under the influence 
of the radium, the largest gain being 129 per cent. The optiinmu amount 
of the mixture varied with the diflerent crops, and families of plant s showed 
the same varying susceptibility. 

The first efSect of the radium is to increase root growth whilst the stem 
may be retarded for a time and later uudoigo a great acceleratkm of growth. 
The edible prop erties of the products were imiuoved e. g, ]K>tatoc‘s Iwcume 
more mealy, reats more tender and of finer flavour. Tomatoes were sweeter 
and chemical analysis showed them to contain less water and more sugar. 

Tn the case of turnips a much greater increase in weight of the roots 
occurred in the case of the long rooted " cowhoni" variety than with, the 
globe variety. Thus, the larger the amount of root .surface exposed to 
the soil the greater the effect of the radium. The root is more liable to 
beco.me radio-active owing to the absorption of radio-active water which 
exerts a contiimonsly stimulating action on the root cells. 

The resistance to fungous diseases was not always affected iti the same 
manner by the radium. Cucumbers and squashes were rendered more suscep¬ 
tible whilst ntdotts, tomatoes and eggplants become more resistant. 
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The beneficial effects of radium applications continue over stieciessive 
crops and the largest aiuount required by any crop would cost less thsiin the 
increased market value of such crop of the first year. Its use do»es not 
decrease the necessity for fertilizing the soil except in the case oi virgin 
soils where ample reserves of plant food exist. 

xox6 - Action of Radium on Vegetation. — aardmers^ Chromck, voi. eviii, 

No. 1494, p. 102, I fig. lyondon, August 14, 

Experiments are being conducted by Martin H. E. Sutton at Read¬ 
ing on the action of radio-active ores on garden crops. They have shown 
that, when radio-active ore is mixed with the soil, the germination o;l rape 
seed is accelerated. This year the effect of putting the radioactive *ore in 
glass bottles in the soil was determined. 

Three large flat boxes each 3 feet square and 6 inches deep filled 
with garden soil placed 15 yards apart and sown with rape seed. Oaiie box 
was used as a control, in another a bottle containing aboiit onefmu>thou~ 
sandth part of a milligram of radium bromide was buried in the ccntirec, and 
in the thia*d two similar bottles were buried at the two opposite corners 
of the same diagonal. Up to the nth day after sowing the boxes comitain- 
ing the radium showed superior growth to the control but after I'X days 
they began to lose vigour and after 40 days the contrast was very itia^tked. 
The iilants subjected to the action of the gamma rays showed no excessive 
develoj)meut of their toots. The gamma rays therefore appear to tove a 
distinctly injurious or inhibitory action on the growth of plants. 

10x7 “The Part Played by Chlorophyll in Plants.—p.in Cmnptca RiimhiuiiVdccuU- 
mis iks Sciences t Vol, 160, No. 23, pp. 739-742. Paris, June 7, njiS- 

The writer studies the relation between chlorophyll and the a.c:tivity 
of the plant, and endeavours to determine experimentally the part pkyed 
by this substance. He carried out a series of experiments with 4 maizepl mts. 
Of these, two were grown in a nutritive solution consisting of 0*. 5 gr, 
sodium nitrate, 0.5 gr. bipotassic ])hosphate, o.i gr. sulphate of rnagiiessium, 
loco gr. spring water. The two others were grown in a solution contain¬ 
ing the same com|)ounds but at ten times the concentration, as the niilritivc 
solution evaporated more was added hi order to maintain the liquid the 
same level. Three tables give the amount of the water evaporated bjuf the 
control plants and by those growing in the concentrated solutions, during 
a period of 48 hours, as well as throughout the experiment, in additfo a to 
the amount of water evaporated })er kilogram of dry weight of theplaiiteand 
the losses in weight due to diurnal and nocturnal transpiration. At the ml of 
the experiment, the terminal leaves of the plants in the coiicentX!a.tecl so- 
lutionswere chlorotic; on the other hand both the weights of S'Oltttion 
evaporated and the expenditure of heat were in the proportion oi % r. 

This difference cannot be attributed either to the chemical werk of 
the p ant resulting in the absor|)tion of heat or to external eoiidiftfons, 
since the plants were placed side by side! Purlhet, it is not due to a. differ¬ 
ence in the evaporating surface, since the develoj)metit of the two pknts 
tmained the same till June 24, the date at which the comparison was I egun 
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between the diurnal and nocturnal transphation of the two groups. The 
difference must be dependent on the calorific energy due to the trausfornia-* 
tion of the solar rays by the chlorophyll and a decrease in the plant\s acti¬ 
vity must cause a discoloration of the green organs, such as occurs in the 
plants growing in the concentrated solutions. 

Whatever may be the cause, the chlorosis is a means of defence 
assumed by the diseased plant against an excessive increase in temperature. 
Being unable to assimilate the carbon of the carbon dioxide, the plant, in 
order to live in sunlight is obliged to part with its chlorophyll. 

Prom the fact that the control specimen, in order to gain 2 gr. of dry 

weight, absorbed 8 calories, i. required to evaporate the 

water, and in view of the ])hysiological meaning of chlorosis just discussed, 
the writer is of opinion that it is rash to attribute to chlorophyll an im¬ 
mediate action upon the chemical changes governing carbonic acid assimil¬ 
ation. The pigments of the higher plants play a i)urely physical part. 

lois - The Influence of the Pyrrolic Nucleus on the Formation of Chlorophyll.—Pot* 

LACCi, Gino and Oduq, Bernaiux), iii Atii della R. Acmdemia tki Linceit Vol XXIV, 

Part I, pp. 37'39< Roiiie, August 6, 1915. 

In order to understand better the part played by chlorophyll iti plant 
life and its parallelism with the haemoglobin present in the blood of verte¬ 
brates, it was judged necessary to take into consideration, not only the two 
metallic elements, which constitute the respective molecules (magnesium 
and iron), but also the pyrrolic nucleus of the organic part of the molecule. 

The writers therefore studied the effect of a pyrrolic compound in the 
formation of the colouring matter of leaves, as in this case the individual 
and combined action of some elements (not excluding magnesium) is al¬ 
ready known. 

Eixpeximents were made upon Zea mays with the magnesium salt of 
a pyrrol-carbonic acid, after a preliminary test had fixed the plant* s limit 
of toleration at 0.5 per thousand. The salts and water used were entirely 
free from iron. The nutritive solutions were prepared with a base 
nitrate of . calcium, sulphate of ammonia, nitrate of potassium and acid 
phosphate of potassium ; the pyrrol-carbouate of magnesium being added 
in the proportion corresponding to the amount of magnesium generally 
used, viz,^ 0,0247 thousand. The seed experimented upon produced 
a plant with all its leaves of normal green colour; thus, formation ol dilo- 
rophyll was obtained in plants growing in soil devoid of iron. This is a 
completely new occurrence. 

1019 « The Parasitisation of Seeds; its General Biological Importanee,— v., in 

CtmptesRtndmdeVAcadSmieies Sciences, Vol. t6r, No. 5, pp. iia-iis. Bwb, Augusta, 

1915- 

The researches summarised in this communication are a continuation 
of those published by the writer from 1887 to 1891 dealing with the presence 
of micro-organisms in plant tissues. They establish the fact that a con¬ 
siderable proportion of normal seeds may contain varying numbers of pa¬ 
rasites. ' ' , ■ ■ 
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The experiments have shown that: 

1) Parasites are ])resent in the auiliers and on the pollen, as well 
as on the stigmas, within the style and the ovary. 

2) They have been introduced into the seeds at fertilisation. It is a 
question of old spores ; this explains their slow development in the cul¬ 
tural media with the methods employed. 

The writer considercs that the teratogenous power of these parasites 
should be studied experimentally; this would help to explain the nature 
of the external causes of sudden mutations and the alternations of sta¬ 
bility and mutability occurring in plant species. 

1020 - The Exchange of Ions between the Roots of Lapinas stlbas and Culture 

Solutions Containing Two Nutrient Salts. — True r. h. and ButTLrxr 11 ii. (office 

of Plimt l-*hysiologiCcil aud Feimentation Investigations, Buieau of riaui Industry) in 

Amrican Jownal of Botany, Vol II, N» 7, pp. 3H-323. I^ancastcr, I*a. July 1915. 

This paper deals with the antagonism between the nilratcb of calcium, 
magnesium and potassium in modifijdng root absorption. The same lest 
plant Lnpinm albas L. wa.s used throughout the investigtitions. 

Four groui:)s of solutions were prepared each of which consisted of five 
chemically etpiivaleiil solutions graded from pure calcium nitrate to pure 
potassium nitrate or magnesium nitrate. Each member of a grouf) had 
the same NO,) concentration and a])proximately the .same electrical conduc¬ 
tivity. The coiu'cntratious of the groups formed a seric^s beginning with 
distilled water and incrcas;ng by 120 NXl6"^^ The increase or decrease 
in the electric conductivity of the solutions was detcrmitied daily for a pe¬ 
riod of two weeks. 

The chief results obtained in these investigations are sumnuirised by 
the writers as follows : 

1) Wliou the nitrate of calcium, magnesium and potassium are oJDtet* 
ed in pairs in solutions varying in concentration from 120 N X10“^ to 
480 N X10*® the roots generally absorb more electrolytes than from pure solu¬ 
tions of sails. For this range of concentration absoqMioii tends to increase 
witli increase in salt contcuil. The ca.se of magnesium salts oHens an ex 
cejition owing to the narrow range of physiologically useful concentrations 
of the magneshnu ion. 

2) In mixtures of calcium and potassium nitrate th(M"nimicaleiT(^ct 
of K ions on root absorption is indicated ))y the high ratio of cahitun to 
potassium to give maximum absoq)tio3i; vise: 3 Ca (No^j^jX % KNO® in 
all concentrations used. 

3) In lixixtnresof calcium and luagnesiumnitrates the gn‘atiT absorp¬ 
tion of the Mg ion in comparison with the K ion aiipcars in the smaller 
amount of calcium in the most favourable ratio* The great significance 
of even a small proportion of calcium is seen in the relatively high absorp¬ 
tion made in a mixture containing i Ca to g Mg at the highest concentm- 
tion. 

4) In pure solutions the Mg ion is much more favourable to absorption 
than the K ion in the weaker concentrations while the K ion i$ more favour¬ 
able in the highest concentration. They are absorbed to about the same 
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extent at a concentration of 360 N x lo*®. Absorption from tnixttiresexcecfls 
that from either pure solution except in weakosl ooiuxaitrations. The 
general tendency of the results seems to indicate that u high ])roportion 
of magnesium is more favourable in weaker conccMitratioris, 

loax - Researches into the Segregation of Characters In Wheat Hi'hrids In the Fa and 

P3 Generations. — Hbnkmevkr, Auc,. in Jautmtl Utr ImuimriiChd/t, Vt^l 63, No. u, 

pp. 07-124. Berlin, July 31,1915. 

In considering Mendel's law, it has been stated that in the valient ear 
the characters, ‘'beardless'', “hairy" and''brown glumes" are dominants, 
while the characters “bearded”, “glabrous" and''white glumes" are rcces- 
sives. These 3 pairs of factors were studied by vStraos from 1912-1913 in 
the case of 32 different crosses from the ]>oiitt of view of the ivSt generation. 
He recorded the following facts: 1) The characters "brown glumes" and 
''bearded ear" are not always domiuant,but the number of domitiant cases 
is so large that it is in fact possible to speak of the dominant nature of 
these 2 factors; 2) the character " beardless ear" is not dominant, but 
recessive; it however gives some individuals resembling more closely the 
beardless forms, 

The writer has studied, in 6 hybrids obtained by vSl'EAUS, the above- 
named characters in the 2“^ and 3*^^ generations. The hybrids itsed were 
the following: 

Femules Mules 

I Gruek wheat, white smd velvety X Brown Bestehorn Diekicopf. 

z Reel Frankensteiner X Greek wheat wltiie and velvety. 

3 Greek wheat, white and velvety X Bed strawed. 

4 Red strawed X Greek wheal, white and velvety. 

5 Greek wheat white and velvety X Bed proIiHc. 

$ Red prolific X Greek wheal, white and velvety. 

I'he seeds were sown in the experimental garden of the University 
of Gdttingen in 8 beds of 20 rows each. They germinated well, hut 
a large number of the Seedlinp were injured by the winter wdd. Towards 
the 15th of August, the ears were gathered, dried, and sttidied as regards 
the presence of awns and, hairs and the colour of the glumes. 

The most important resntts obtained with plants of the h', and Fj 
generations were the following: 

Each factor, studied separately, is reproduced iiccord|tig to Mendel, 
in the proportion 3:1, its reproduction is independent of the other factors 
reproduced at the same time. The combined characters are reproduced 
regularly in the ratio 9:3:3:1, when it is a question of a combination of 

2 characters, and the ratio 27:9:9:9; 3:3: i, when it is a question of the 
combmation of 3 factors. In the 5tb and 6th crossings,this last proportion 
is not recorded, because the brown colour of the glume of "Red Prolific" 
is produced by a large number of brown factors, ^e segregation of the 

3 characters doubtli^s gives an intermediate type. This is, partially con¬ 
ned by the result obtained from the segregatfon of the characters of the 
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half-bearded plants in the generation. It is consequently impossible to 
distinguish with the naked eye the ''half-bearded'^ half-hairy” and ‘‘half- 
brown ” individuals produced by a heterozygotic cell from the ‘‘beardless”, 
“ hairy and “ brown'' individuals produced by a hoinozygotic cell. The 
two groups meet and we thus have a case of the x)henonienon which Von 
Tschbrmak calls “prevalence*’. There is, on the other hand, avery clear 
characterisation in the case of “the bearded glabrous” groups and to a 
certain ert:ent also in that of the “white glume group. The factors 
“beardless”, “hairy”, “ brown glume ” are thus of a “prevalent” or 
donrinant nature, while the “bearded”, “glabrous ” and “ white glume” 
characters are recessives. 

1022 - The Results of Exercising Selection with Maize (i). —- toweli, b, ic., in The 
Counify Gentleman, VoL I^XXX, No. 32, pp. 1257 and 1274. Pliikidclphia, August 7, lor.*). 
Maize is very faithful in its manner of responding to systematic selec¬ 
tion, as is shown by a series of experiments made at the Agricultural E)xx>c- 
riment Station of the University of Illinois. 

The experiments were begun in the autumn of 1902 under the direction 
of Dr Uouis H. Smith. The purpose was to see whether, by selection, maize 
ears could be induced to grow high or low on the stalk. From an ordinary 
field of Ueaming maize, two sets of ears were chosen, one representing ears 
growing high on the stalk, the other ears growing low on the stalk. Ever since, 
the high ears and the low ears have been the subjects of experiment. 

The plots are planted an ear to a row; 24 rows ate i>lanted in each 
plot. Self-fertilisation is prevented by detasselling the alternate rows, and 
four seed ears are taken from each of the six best detasselled rows. The 
order of planting the following year is arranged with reference to the re¬ 
lationship of these seed ears, to avoid close breeding as far as possible. 

The observations made on the plants have included the following points: 
height of ear ; total length of stalk above ground ; node at which the car 
is borne, counting from the stalk upwards; the total number of internodes 
of the stalk. By continuous selection it has been found that there is an 
actual shifting of the type itself, gradtial, progressive and steady. In 19x2, 
ears in the high-ear strain were borne 78 inches from the ground, 
whereas ears in the low-ear strain came 25 inches from the ground. 

During this selection work it was found that the high and low ear struiiivS 
were not only differentiated by position on the stalk, but also by theix time 
of maturing. The low-eared xdunts always flowered first and, after some 
years of selection, their tassels were already well-developed before tassels 
ai)peared at all on the high-ear stalk. 

Early varieties of maize are characterised by relatively small plants> 
with few and short internodes and with fruit borne low* 

The principle that early maturity is associated with low-growing habit 
has been observed in other crops. In breeding cotton, where early 
is desired in order to escape boll-weevil (Anihonomis grandis) ii 

(i) Seeal6oi?.i9i]K,No. 1654 jB. 1912, Nob. 646, 907 » 

9 a 7 » 9ssS ; 3 c 9 Mi No®. 25, 225, * B. AttguBt X925, No. 800. {Bd*} 
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has been found that earliness can best be secured by selecting plants of low- 
growing habit, with tew and short internodes tiud with the bolls borne low. 

The low-car plots of the Illiuois Station have proved tuost salisfactoiy 
from the standpoint of yield. An average of thre<‘ years for the high-ear 
plot was 65.9 bushels; for the low-ear plot 66.9 bushels. This indicates 
that by judicious selection of good seed ears, it is quite possible to Jnaintait) 
the rate of yield from the low-ear type. 

In order to induce quicker maturity, the average maizc-gr<i wet chooses 
his seeds from the smaller ears. This is a mistake, for it is the ears of the 
lowest plants that should be selected. 

Other characters of maize have been made the basis of experiment by 
the Illinois station. Among them are oil content, protein content, 
the angle of declination of the ear with the stalk and the inodnetion 
of two eared stalks. 

Dr. Cyril G. Hopkins began experiments in 1896 to dc^tcimine wlictlier 
the chemical composition of maize could be influenced by selection. Se¬ 
lections were made for four characteristics : High oil and low oil contcMit, 
high protein and low protein content (i). 

The original seed was provided by i6j good cars of alocalstrainkjiown 
as Burris ^A^ite. In the 4th crop the type had shifted so much that two 
types were already obtained and the individuals with the highest oil content 
of the low strain no longer overlapped the individuals of the lowest oil con¬ 
tent of the high strain. In the seventh year the oil content of the entire 
low oil crop dropped below that of the lowest ears of the original crop and 
in the ninth year the oil content of the entire high oil series was above 
that of the highest ear of the original stock. For while the latter coixloiiied 
4.7 of oil, the low-oil maize, after 17 years of selection, contained r.() \)v\ 
cent, the high oil crop contained 8.15 per cent. 

The experimeuts that led to the establishment of high and low ]»rotein 
strains followed the same general imnciple. The response* to st*lectioii tn 
the low protein maize was the least prompt of all At lliestnri the maize 
contained xo.Qpcr cent protein. By conlimioius seh‘dion for higher pio 
tein content there was produced ilfier 17 yt*ius a strain Hint routniixd 
14.83 per cent. On the other hand, selcctioix iiroduced a low pioti‘in si hiin 
that contained 7.71 per cent. 

A decided diJferencc in the angle of declination of eiir with stalk was 
brought about by selection. It was interesting that tlu* ear (lewlo])ine, 
the greater angle also develoj^ed the longer shank. The d(*cHning em Iiais 
an advantage over the other in that it is better protected from the rain, 
and hence less liable to decay. 

Selection for two-eared stalks was begun in 19x4 from a field of onli 
nary maize in which 2.5 per cent of the stalks were found to bear mote than 
one ear. Following this tendency of multiple ears, 62 percent oflhestulbi 
bore 2 ears in 1912. In 1913 this proportion fell to about 25 per cent, 
due probably to the ex±reme drought of the seiuson. 


(x) Sec also B. August 1915, No «8oo {hd.) 
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1023 - On the Genetics of Rogues’* among Culinary Peas. — batkson w, (Ditccior) 
and Pkllew Catherine (Minor student, John lanes llorticultural luslHutiua) in 
Jounud of Genetics Vol 5, N® i, pp, 13-36, Plates S-12. Cainbndge, July 1915. 

The genetic relations of rogues among typical varieties of culinary 
peas has been under investigation during several years at the John Innes 
Horticultural Institution but the main problem still remains to be solved. 
The term ** rogue is applied by English seed growers to any plants which do 
not come true to the variety sown and may generally be accounted for by 
mixing of the seeds, cross-pollination or the recurrence of a recessive form. 
The occurrence of these particular rogues, however, cannot be explained by 
any of these methods. They are distinguished by the smallness of their 
appendicular parts. They are as tall or even taller than the types, but 
their stipules, leaflets and petals are comparatively small and narrow. 

In the particular types used in these exx^eriments (Duke of Albany 
and Early Giant) the white marbling of the foliar parts due to air spaces 
under the epidermis is less developed in the rogues. The pods are charac¬ 
terised by the upward curve along the dorsal suture. These difference 
in shape between the rogues and their tyi)es are evidently all exi)res- 
sions of differences in proportional growth along the several axes and the 
writers consider them as various consequences of a deficiency of extension 
of the foliar parts in the rogue. 

The seeds of the rogues are not distinguishable in slrape and colour 
though they are of a smaller size. Their starch grains are identical with 
those of the types and chemical analysis reveals no consistent difference, 
though they are less sweet to the taste. 

Investigating the jroduction of rogues by the types it was found that 
the proportion of rogues is smaller among plants raised from the largest 
seeds. The average weight of well-developed seeds in D. A. was 041 gm. for 
the types and 0.37 gm. for the rogues, and in E. G. 04X gm. for the types 
and 0.34 gm. for the rogues. Thus, by choosing only the finest seeds the 
rogues could in general be avoided, but genetic purity cannot be attained 
since many type seeds fall much below the rogue average and occasional 
seeds of the rogue type surpass the tyjxe average. 

The writers find that the whole course of evidence as to the production 
of these rogues is quite inconsistent with the supposition tluit the rogtu's 
appear as regular rccessives in the ordinary sense, since a strain may 
breed true for a time and the throw rogues. Nor is it likely that such 
rogues have been introduced by insect fertilization, allhough ncddentul 
cross fertilijziation does occur with great rarity. The rogues are utterly 
unlike any modem variety and great efforts are made to exterminate them. 

Breeding experiments show that these rogues always breed true and 
are incapable of throwing any higher form. In the case of Early Giant 
an intermediate type between the rogues and the variety 13^)0 often occurs. 
They possess the foliage of the latter and the curve d x>ods of the former. 
Some of these larger leaved rogues throw a great majority of the ordinary 
small leaved rogues and these always breed true. Others produce atl three 
types. Thus, without crossing the variety type may produce intermodi- 
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ates which in their turn can by self pollination produce types. On account 
of the rarity of the aberrant individuals of the various classes collectively 
and of the numerical relations of the aberrant clasvses to eiu'h other it is 
not possible to devise any satisfactory hypothesis of factors to accotint for 
the occurrence of these rogues. 

The evidence suggests that there is a gradation in genetic propoition 
from the types which breed approximately true t.o the intermediates wliich 
throw a large majority of rogues. 

Crosses between types and rogues always breed tnie to rogues, thus 
the type elements received by the hybrid from its type-parent must 
permanently lost. Since the plants resemble the lyt)e-parents in tlSit ‘ 
early stages it is suggested that the parental-type elements are consumed 
during the early stages of somatic development. 

This phenomeTion may be compared with that of plants which produce 
from root cuttings forms different from those arising by the propagation 
of shoots or buds. 

Results obtained this year (1915) show that a crossbred plant regis¬ 
tered as a rogue produced a branch type-like in character, the seed of 
which has given rise to both types and rogues. This is a case giving actual 
proof that a plant may be a true mosaic of rogue and t3T3e. 

1:024 - Single-Germ Beet Seed*— C. 0. (Bureau of Plant industry u. s. x>e-' 
partment of Agriculture) in The Jmfwd of MereMiy^ Vol. VI, No. 8, pp. 351 * 354 # ^ 
Washington, O. C., August 1915. 

With a view to saving the costly operation of hand thinning in sugar 
beet growing, an attempt has been made to produce a strain of sugar beets 
that will bear only separate seed-germs instead of the seed balls containing 
several germs. 

More than 95 per cent, of the beet seed of commerce is com])osed of 
multiple-germ seed balls of from two to seven germs per ball which are so 
closely welded together that they cannot be separated without injury to 
the germ, while only less than 5 per cent consistvs of single germs, 'rhe writer 
succeded by selection in strongly increasing tliis chara(1x‘r. The work 
commenced in 1903. Roots were grown from seed knowti to conlain btit 
a single germ, they were stored at the end of the first year aud platited 
out the second season for seed production, llencc, the first crop of seed 
produced from single-germ seeds was in 1904. There was a wkh‘ varia¬ 
tion in the percentage of single-germ seeds on the various seed produc¬ 
ing plants in this experiment. The most promising ]>lants were cewered 
with closely woven cloth bags to prevent crossing with the other plants. 
Further, to insure the isolation of single flowers, all clusters of btids were 
carefully removed from some branches and the remaining buds were 
covered with paper bags, to prevent them from becoming pollinated with 
pollen from flower clusters. In many cases the pistils of tlie single flowers 
thtrs isolated were hand pollinated with pollen from flowers standing alone, 
sometimes on the same plant bearing the flower to be pollinated, some¬ 
times from other plants. The work of hand pollhiating was done under 
tents to guard further against unfavourable crossing. 
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Subsequent improvements bave shown that in spite of all tliese pre¬ 
cautions it was possible for unfavourable crosses to have been anade by 
minute insects. However, of the several huudred roots produced from 
single-germ seeds over fifty produced upwards of 25 per cent siti gle-germ 
seeds. 

In the second generation the number of single-germ seedsi was up¬ 
wards fd’ 50 per cent, on the best plant, and in the third generation it was 
about 75 per cent. Now^, the selected plants ate producing abmut 75 per 
cent of single-germ seeds. This tendency to separate the flowers and there¬ 
by to produce single-geiin seeds seems to be transmissible from parent 
to offspring. The indications are that this character will bec'ome fixed, 
but time oul}’- will prove it to be so. 

1025 ~ Heredity lypes of Inflorescence and Fruits in Tomatoes. — m. b. 

{Johuinnes Horticultaral Itistitutiou) [in Jammlof Gtneiics Vol. 5, No. t, pp. i-ii„ 

Plates I-VII. Cambridge, July 1915. 

The plants grown in these experiments were raised from one original 
cross, namely "Wonder of Italy” 9 X “ lyisler's Prolific ” . 

The female parent " Wonder of Italy ” is characterised by a type of 
inflorescence known as compound ” and having a long vegetative period 
during which it may produce a mass of growth 3 to 4 feet wide with flowers 
and fruits in all .stage of growth. The axis of the inflorescence does not 
break away at the intcniode as in the simple type but only at a node, thus 
showing the terminal character of the inflorescence* The fruit of this va¬ 
riety is small and elongated with two cells. 

The male parent is characterised by the simjilc type of infloxescence 
which breaks away 111 the internede and produces about 9 flowers. The 
fruit is round and many celled, but exhibits considerable variation in 
these characters. Fruits with only z cells ate inclined to be conical in 
shape, and those with a greater number of cells are more flattened. 

Sixteen plants were grown and the simple type of inflorescence was 
completely dominant,. Each plant matured an a\''erage of 50 imils of u 
uniform conical shapt* and bilocular. Occasional fruits wore found which 
were round and 3 or 4 celled. Of the 03 lh\ plants grown the hdlowing 
year4X had simple inflorescences and 113 oompmuid, thus showing Men* 
deliaJi ratio. 

The shape of fruit was examined In two crops of plants e«)mpris- 
iug 102 individuals. 

Classifyng the fruits into two groups: short (including conical and round) 
and long, the numbers were 78 to 24 or approximately a 3: x ratkj. Thus, 
long fniit aiid compound type of inflorescence are both recessives. Combi¬ 
ning the F.^ results for both pairs of characters the ratio becomes : 

An Ab aB ab 

01 16 11 13 

(where A is the simple t3rpe of iiiflorcsence and B the factor for start fruit) 

thus showing a considerable divergeiiw from the 9 :.3 3: X araiiio. This 
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sti,cfgests ]>artial c<nq)Hug bdwfc'en Ihc {acton, bn* siiu])lc ii)non\secnce and 
I'nr short fniih though Lhc nximhcrs an* iiiadcqnalc to fonu a coiidtishai as 
to the intensity of the c(m]>ling. 

Ill the generation all the coinqoiiiKl types bred true, sliovving t litm 
to be true reeessives* With n'gard t(i slnipe all the' long fruited ty|K's bred 
tnte to length but were not always constant in sha])e. Several i)yrif(mu 
types appeared in F^j generation in ratios 'which showed them to Ik* re*- 
cessives. One Fg phint with conical bilocular fruits produced F^j plants 
bearing four distinct shapes of fruit --ctjiiical, rouiKh huig and plurilo- 
cular compressed fruits in the following ratio: 

conical round long compressed round. 

20 ; 6 : 14 : 3 

Thus, the compressed round t5r|[)e appeared in recessive numix rs,/. e. 
approximately i : 16. Kvidently, the long memlK'Vsof the family eon** 
tain one factor B, the rotmd contain the other hirtor A and tlio etmieal 
contain both factors. 

It also appears that the shape of the fruit and the number of loetili 
are correlated and that in the absence of the factor B, the fruit is phtrilo* 
cular j but that when A is present as in the roiuid fruit, there are not so many 
cells as when both A and B are absent as in the compressed round frttils. 

All the Fg families illustrated in this paper were homosiygons Ihe 
compound type of inflorescence and it is C‘X])ccted that stone of the types 
such as those with compressed round frait will prove of ectmonue value* 
Theoretically they should also be homozygous ’ for fruit shn])e sintt* the 
compressed rmuid, is a recessive character. 

1026 - Work Done by the Minnesota State Fruit-breedingFarm. * - wuxox, u. ^l un n 

in The Country Genficman, Vol. LXXX, 31, pp. iliiiladt'lijiii!),, j ul> 30 i ;j. 

The first State fruit breeding farm in Minnesota was f«nnidt‘d about 
six years ago on the shores of Ifikc Minnetonka under the mimagt'inent rd 
Mr. Chakxjcs Hai^auson, He has already jiccoinplished some important 
work and given the institution considerable (levelo]mK‘nt, its i1 is tdrendy 
producing some 70000 seedlings annually and its itrcii, at presi^nt. eighty 
acres, will soon be increased by forty or fifty acres more. 

The apple is the most important fruit in Minnesota and it 1ms received 
the most attention from the breeder, with the object of ol)t,a.ining by cross- 
ing and selection a hardy tree that will bear the most <le1icious fruit iaipuble 
of keeping sound for a long time. With this object, the hardy Muliuda, 
the fruits of which have long-keeping qtialities, luxs been crossed w ilh the 
Wealthy, Rome Beauty, Delicious and other statulard opsples* There 
are now more than to 000 seedling apples on the farm aged l>etwet*n4 
and 7 years thus obtained, and sonic 500 of them have already c<nnniena‘d 
to bear and the apples are of good quality. 

Thousands of seedlings of the Be Soto, Wolf, Aitkin and other native 
plums have been planted, and put of these, 315 young trees that arc superior 
to' their parents in size and productiveness, have l)een selected. Mneh 
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six])cri()r results have been obtained by the crossing of the native varieties 
with Iht^ J{;i.])an plums, and espcciall^^ by the cross between the Wolf 
(native) and the Burbank (]a]>a.nese)- No. 2T is an early seedling that has 
attracted considerable attention for its hardiness and earliness; - it 
begins to bea.r at the age of tuo years — ns well as ft)r its abundant and 
regnhiT yield, the size of its fruit, about i inches in diauxeter, its colour 
and the fact that it is a free-stone with a. very small pit. The best seed¬ 
lings are being ])ropagated and sent to the triad stations for further testing. 
They will not be distributed among the public until the list has been nar¬ 
rowed (low 11 to three or four of the best, of known sn]>eriority to any of the 
varieties now cultivated. 

Another import xint work of selection was the ini pro vein enl of the 
Beta gta.pe which is ii hybrid of the wild with some nnknoun standa.rd 
grape. It is exceedingly vigoroixs a.nd hardy and resisting to cold, luit its 
fruit is somewhat too acid. Mr. BIaraI/vSON has crossed Beta mostly with 
Concord and Brighton and he has selected 5000 seedlings ont of 15000. 
At least one-third of the selected vines hears fruit of la.rgcn size and Ixdter 
flavour than the Beta a.nd still retains its vigour and hardiness. 

P'roiu the famous Senator Dunlap strawberry, Mr. IfAUAnsoK lias 
virtually twolved a nexv more vigoroxts than its parent; it bears its 

fruit on mxich heavier upright stems and still retains llie quality sxnd pro¬ 
ductiveness of the Scna-tor. Out of 60 000 seedlings he has selected 8o(). 

h'ive acres of the farm are c<wered with seedling ras])beTries. One 
variety, a cross between the King and Imnhm seems to be the most desir¬ 
able seedling, ft lias been sent to the tria.l stations and the reports arc 
uniformly’ good. 

Crossing the Carrie gooseberry, a Bake Minnetonka production, that 
has proved to be the best gooseberry for Minnesota, with the best American 
and PJnglish varieties, Mr. HARAI^soN has raised 5000 seedlings, of cousi- 
<lerab1e merit; one-third of these surpasses the parents ixi size and prodttev 
tiveness. 

With the p(‘ar, the apricot, and other fruits usxia.l1y c'onsidcTed loo 
tender to grow in Minnesota, Jitteiupts have been made to obtain hardier 
varieties, breeding of a hardy ytm has eixcountercHl many diilieulti(‘S. 
Only about two seedlings nut of a thousixnd have bei*n free from blight 
and most of them suffered from the frost. Nevertheless,!he work ha.s Imeii 
xiontinued, the ha.rdiest commercial varieties being used as parxmts. 

Mote sxiccess has attended the breeditxg of the a.])ricot„ v^i‘veral hy¬ 
brids of the Plixmcot — a cross between the phuu and the apricot — have 
been crossed wdth native plums, and the results of this cross have been hy¬ 
bridized again with the apricot and the uectaritu\ The rc»su 1 ts have been 
highly satisfactory. Most of the seedlings hav<‘ prov<*<l pxTiectly hardy 
and are bearing fruit of vatioixs ty^^es, some closely tc^sembling tht» apricot. 

The Minnetonka Bake Station attends also to liie improvement of orna¬ 
mental shrubs. The most important result in this xlirection has been a 
hardy pmple-leaf plunx obtained by hybridizing the hardy n«?ttive pinm 
and the sand cherry with Pnmm pfimardii. There ate 500 of these 
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seedlings, seventy-five per cent retaining the striking foliage of their pnrple“ 
leaved parent and some have ]m>ved perfectly hardy and bear choice 
plnms of good quality. 

Another handsome plant with ornatueutal foliage, namely golden 
yellow streaked with light green, has been obtained by spontaneous bud 
variatioti in a hedge of Alpine currant. 

Rosa rngoscf and R. arkansiuiu the native wild rose, have Ixten crossed 
extensively with the hybrid teas and per])etnals and se\\*ral valuable hardy 
roses have been obtained. 

The native hazel-nut has been crossed with the filbert with the object 
of securing the hardiness of the one with the quality of the other. 

Most of the hand pollinating is done in the greenhouse. Mr. Hakaeson 
finds that the work can be done there five times as fast as it can in the o])en. 
Besides, much of it is accomplished in the winter when the work is not so 
pressing. The trees and shrubs that are to be treated are transpln.ntecl 
to the greenhouse in the autumn. The seed resulting from the hybrid- 
atioii is carefully ])lantcd in the open in the seedbeds and the seedlings iire 
transplanted to the fields. All the unsatisfactory specimens are discarded 
before they reach the fields. The process of grading is eontitiued a.nd as 
fast as possible the number of seedlings is reduced. As soon as a seedling 
shows indications of beitig worthy of introduction it is t)r(“)pa.gated ami 
specimens are sent to the trial stations. Reports of the behaviour of tin* 
seedlings uiider different conditions are received and tabulated. If the>^ 
give promise of general value under various environments the testitig is 
continued and when it is certain that a seedling has proved stqierior to 
any varieties already introduced it is distributed among the priblic. 

No varieties have been introduced yet, but plans are bdog nunk* in 
distribute several in the near future. 

1027 - Inheritance of Certain Characters of Grapes. — HKi>RicK:, u, (nonicuitiui t) 

and Anthony, K. B. (A«^soclate Ilorticulturisl, New York AKi‘iciiUnrali'ixi>etiineut JSla > 
tloii, <k?m'va, N. Y.) in Journal of A'\yicuUurat Rcmmhy Vol. Ill, Nr>. |, pp. n S W * W'.T'-k 
ington, 1). C. July unS. 

Breeding experiments with grapes have been c.n.rrie(l nut during 
years at the New York Agricultural Experiment Station, but; the work was 
not placed on Mendelian lines until X905. Since thc^n some 200 
have been used including some belonging to VUis vinifem as wc*ll a« K fo* 
tuMifoUa. 

The usual method of emasculation was found to be ineff(xd-iv<Mn so:ine 
cases. Owing to the danger of self-pollination before the calyx cap splits, it 
is advisable to emasculate the dusters several days before the cap is ready 
to come off. One of the surprises in the study of grape varietii^s was the 
failure of many of the well blown commercial sorts to trimsmit tlicdr desi¬ 
rable qualities. Nearly 3000 selfed or pure seedlings were grown and 
found to be imiformly lacbtig in vigour. 

In studying the inheritance of characters it was found t.hat reflexed 
stamens are correlated with compile or nearly eoitqiletc self-sterility and 
upri|fht stamens with self-fertility, ’ Crosses between varieties with upright 
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stamens gave offspring with tipright and teflexed slajiiens in the ratio 
4.3 :1. Thus, selecting from upright varieties will reduce but not eliminate 
seedlings with reflexed stamens and self-sterility. 

Hermaphrodite varieties appear to be homozygous aT)(i always breed 
tnto. Crosses between hermaphrodite female and pure male gave her¬ 
maphrodites and males in equal proportions. 

With regard to the inheritance of colour it was found that white is 
a pure colour and recessive to both black and red. No black variety 
proved to be pure for blackness. Some contain white and others white 
and red. Red varieties are similarly heterozygous. 

In the breeding for quality of fruit there was a noticeably low i)erceii- 
tage of vSeedlings of good quality. Most grapes of high quality are derived 
from F. vinifem which is probably accounted for by the iiitense sele('tiot\ 
to which this species has been subjected for centuries. Pure line seedlings 
were found to be of lower qujility than hybrids. 

In the inheritance of size of berry there is no indication of dominance 
of any one size, though there is a tendency for a variety to produce seedlings 
approaching its own size. 

Out of a vineyard of 1500 seedlings (d)tained between 1898 iind 1903 
less than 75 i3ow remain. Of these only 5 have proved sufficiently promising 
to be named. 

102S - New Varieties of Mian Wheats (i)*—HuMrHmBs,A.E.,r(*pniite 4 fn«uAia/ni^, 

jtmo 26,1915. laverpool loifi. 

The writer made this report on the <,iuality and characteristics of the 
new varieties of Indian wheat on the suggestion of the Indian Oovernmeiit 
and for the benefit of the National Association of British and Tri.sh Millers. 

Of recent years many new and improved varieties have been placed on 
the market, and of these Pusa is '' and ** Piisa 4 ” have been thoroughly 
tested both from the cultivator's and miller's point of view. The wt iter has 
tested samples of thcvse varieties grtwvn on widely different soils and under dif¬ 
ferent climatic conditions. Altlmiigfi the appearanceof tliegrain varies with 
the locality in which it was grown, very little difference is fiiuiul in their 
milling and baking qualities. Owing to the liinitcHl production of these 
wheats and their popularity with the natives, there are as .vet only small 
quantities available for FiuTO])can markets. The writer has reccivc<l a con¬ 
signment of 30 tons of Pusa 12 " for distribution so as to iambic tin* 
millers make a trial of these new wheats from India. The writer believes 
these wheats to be a great improvement on the ordinary Indian wheats of 
commerce and though white in colour they approximate very closely to 
Manitoba wheats. 

In baking these flours the writer found it desirable to Uvse diastatic 
extracts so as to ensure a sufficiency of gas during all stages of fermentation. 
Treated in this way these flours will be found to be well worth the attention 
of millers and bakers. ' ^ 

(j) See also: Qualities desired in Wlieat Britihit Haifccis and hawtoliseeftain the», 
by Sir BnwAim Buck, IL June pp. iwm, {£<^4 
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1029 ™ Chemical Analyses of Maize and Oats cultivated in the Eastern Kepublic of 

Uruguay. - \ in Kt’lmbUcii Oni^mai dti I'yu^iniy, Minisf*'no <4 

Indunfras, InspcirtoH di' Gmtukna .v \’WicitUurti, J^nUliii No. 7 j) 99., 3 I’KsUs. 

Moutcvidco, iyi5- 

Make, — At the ‘ Vivoro Kacionul “ ol T(>le(lt», 3 ^avSter 1 ^ Kqntblic <>1 
Uruguay, the North Aiueticau “ Gold Dcutvariety of auds^.e wjls crossed 
with the amaiilio comda ” (coitimou yellow ulsc* known as the ''Crysiiil 
or “ Flint ” variety). From the olTspritig of the cross were chosen, uti 
the one hand, the eats carrying “Gold J)ciit” characters, and on the other, 
those possessing the charJiclcrs of “amarillo coinuiri'. The **Oold Deut'"' 
type is ap])ateut]y not accepted on the market, the “common yellow^* 
and “ quarantine ” luaizcs being preferred, perhaps because they are less 
liable to insect n.ttack. In any case, these varieties have the great disad¬ 
vantages of 3:)rodticing small crops (no doubt on account of careless secci 
selection) and hearing large ears with small grain, Accordingly. J\i. vSa- 
prka Vera, the Director of the “ Vivero " at Toledo, carried ottl the above 
mentioned cross, snbsequently exercising selection, in order later 1(» com¬ 
bine and fix the qualities of the common yellow maize (hn.rdnc‘ss of set-d 
coat, resistance to damp and to insects, a horny appeatiuice) with thns<‘ oi 
the “Gold Dent'* variety (thickness of grain, thinness of tachis, large yield). 
Positive results have already begun to be obtiiined. 

The waiter has tabulated the results of the analyses of sanq^lcs of 1 he 
1913-1914 crop obtained at the Vivero at Toledo and the Sa\^n.gt> Jix- 
periment Station with maize of different strains. The maximum and 
minimum values obtained with 45 samples are given in Table I. 


Tabi^B I. — Analyses 0} Make Grown in the Eastern 
Republic oj Uruguay, 


Water. 

Pry matter .. 

Ofg.mic inaiter. 

A8b ..... . 

I 4 itty matter.. 

. 

Nitrt>i0;eu ........ 

Frotem (N. X ^-'^ 5 ) . 

N‘ free extract. 

PlioBpluitcs {Pa<>u of the ash) 
Tyhiie (CaO of the ash) . . , 
Acidity (in acetic acitl) . . 
Starch equivalent. 


MaOiinuu 

Mnimnitu 

per cent 

|K't ornt 

2 * 1 ,. 

1 




‘lo 



b < “ * 




f . 9)0 

r.r’OH 


y.H'pj 




0.5400 


ti.ot J 

0,60 

o.oOfH 

75.79 



Oats. — In 1913, oats occupied, in the Eastern Republic of Unrgiiay, 
an area of 50 438 acres producing 126 561 tons of grain; in iyJ4 they co¬ 
vered 97 445 acres with a yield of 165 867 tons of grain. Oiits have also 
considerable importance as a forage crop, especially in regiuiis where it 
is, impossible to grow lucerne,. The unit, productmn (in grain) is generally 
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low, owing to the wide area over which they are cultivated. On the other 
hand, the composition of the oats is good and their starch equivalent excel¬ 
lent, witness the analyses quoted by the writer of seed samples from the 
Experiiueut Station find the INloutevideo Chamber of Commerce. 


Tabi ,>5 II, — Analyses of Oats Grown in the Eastern 
Republic of Uruguay. 


Raw Protein. 

Ratty mcitter. 

N* free extnKt . , . , 

Crude Fibre. 

Ash. 

Phosphates (P^^b)- * • 

lyime (CaO). 

Yield. 

Digestible albumen . , 
Starch-value per cent. 


Crude matter 


nutrient'-, 
(minim amides) 


Minimum 


Maximum 


Avera‘j;c 


Minimum j Maxuuuni j Average 


0 / 


0 / 

/o 


0 ^ I 


u 


V 


9 .8 t 

d .92 

55.12 

8.86 

302 

0*347 

0.0^4 


1^.00 

[ 1.905 

! 5,6. 

8.00 

C >,95 

5-985 

1 3 - 9-1 

5-.50 

60.98 

58.050 

j 4 I. 8 <) 

4 C .34 

15.3^- 12.105,1 

4 - 3 '’ 

•1.26 

3.690 — 


0.5^ 

0.4631 — 

; 1 

0.1.1 

0,112 

j - 


_ 

05 

1 

1 

_ 

— 

j 5.97 

8.51 j 

— 


j 58-77 

62.26 ! 

1 


6 .'Oi5 

3 . 39 ‘’ 


7.240 

60.515 


1030 - Grades for Commercial Corn (Maize)* Duvtst, j. w. T. (Crop Tt^chmiogisi in 

oi' Grain Stanclnnlissatiou luvcsUgations) in Jhdidin of the U. l^cpavtment oi A^'/uulhire^ 
No, 1O8, XI |)p,, 9 figs, 1 coloured plate, Wushingtou, July j'5, lyrs. 

By virtue of the autliorit.y vested in the BeereUiry of Agriculluie b} 
the Actsof Congress of June 30, 1906 (34 Slat., 669) and of March 4, 191:; 
(37 Stat., 828), to fix definite grades of grain, the grades for coj-n shown in 
Table I were fixed and pronmlgated on January 3, 1914. to lake effeot 011 
July r, 1914. 


GRNERAn RULKS. 

(1) The corn in grades No. i to No. 5, inclusive, must be swTOt. 

(2) White corn, all grades, shall be at least 98 per (.‘ent white. 

(3) Yellow corn, all grades, shall be at least ()5 per cent yellow, 

{.4) Mixed corn, all grades, shall inchule corn of various colors not com¬ 
ing within the limits for color as provided for under white or yellow com. 

(5) In addition to the various limits indicated, No. 6 corn may be 
musty, sour, and may also include that of inferun* quality, such as imma¬ 
ture and badly blistered corn. 
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Tabpk I. - Grade classifiadion oj white, vclhw, and mixed corn, 
showiU'ff maxhmmi allowcmces of moisture and other faetors. 


Mavitmim allowancet^ n{ 




classilicatioii 


Moiatufc 


I Per cent. 


Dam.iu;cd ctnn 


I l''oft‘U*n ''CJarkid" 
I material, , com, not 
I ittcludinut ' incUuliu;* 

ilirt,cub, ■ finely 

other j2irains,' tmikeu 

I finely corti. (Sec 
} broken * |3[eneral 

corn, etc, | nile No, 9.) 


I Percent. 1 Percent. 


No. I 

2 

d 

4 

5 

6 

Sample 


14.0 


^ 5.5 


17.5 

X9.5 


21.5 

23.0 


2 per cent (exchisive of heat-damaged or 
inahoguiiy kernels). 

p(‘r cent (exclusive of heat-damaged or 
iimliogaixy kerocls).. . 

6 per cent (exclusive of heat-damaged or 
mahogany kernels). 

8 per cent (may indnde heat-damaged or 
mahogany kernels not to exceed one-half 1 
of I per cent).j 

10 per cent (may include heat-damaged or 
mahogany kernels not to exceed i per cent) 

15 per cent (may indnde heal-rlamagcd or 
mahogany kernels not to exceed 3 percent) 


See general rule No. 6 for sample grade . 


I 


r 


3 

5 


I 


') 


! ^ 


7 


(6) All corn that does not meet the requirements of either of tlu‘ six 
numerical grades by reason of an excessive percentage of moistiite, daniugtjd 
kernels, foreign matter, or cracked’' corn, or corn that is hot, heal 
damaged, fire burnt, infested with live weevils, or otherwise of distinct1>'^ 
low quality shall be classed as sample grade. 

(7) In No. 6 and sample grades, tlie reasons for so grading shall lx* 
stated on the inspector’s certificate. 

(8) Finely broken corn sliall include all broken particles of corn that will 
pass tWugh a metal sieve perforated with round holes nine sixty “fourths 
of an inch in diameter. 

(9) Cracked ” corn shall include all coarsely broken pieces of kernels 
that will pass through a metal sieve perforated with round holes one-quarter 
of an inch in diameter, except that the finely broken corn, as provided for 
under rule No. 8, shall not be considered as cracked ” corn, 

(id) It is understood that the damaged corn, the foreign material (in* 
eluding dirt, pieces of cob, finely broken corn, other grains, etc.), and the 
coarsely broken or crackedcorn, as provided for under the various grades, 
shall be such as occur naturally in corn when handled under good commer* 
cial conditions. 
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(ii) Moisture percentages, as provided for in these grade specifications, 
shall conform to results obtained by the standard method and tester 
described in Circular N® 72, Bureau of Plant Industry, U. vS. Department 
of Agriculture. 

lo^t -* The Best Kinds and Varieties of Cereals and Roots for Eastern Canada (Pro¬ 
vince of Quebec) as Determined by Experiments Conductedat Macdonald College. 

— Minisdira de VAtiricuUure dc la Province dc Quebec^ BuUefin^ No. 8 , ii pp. iqr p 

Compamiive yields of the principal cereals ohiawd during five years^ 
experiments conducUd ai the Macdonald College, Province of Quebec, 
Canada, 

lbs, per acre 


Six-rowed barley ... . . . . . . 2741 

Two-rowed barley. . 

Emmer. . . . . . . Z2zs 

Oats.. . .no*) 

J^eas... 20.\ y 

Spelt. ... . 1 7 ^J<> 

Milling Spring Wheat . . , . . . . 1783 

numm wherit. . . . T77b 


Minobt (t) per acre 


Oats : 

Early oats Dauberney.. 

» » Alaska... <> 5*74 

Setni-early oats: Banner (Dery) . . .. <>9.36 

« » Fifth Pound Blade (4 years) . .. 47.46 

Barley: 

Mensury (six-rowe<l). 50.50 

Maiidiuria (six-rowed). .*^5.55 

Canadian two-rowed .. 49-25 

Duck bill (Guerin) (two rowed)... 

N, Z. Chevalier (two rowed) .. 45-57 

Guy Mayle (naked barley) (55 lbs. per bushel) . ..15.76 

Success (beardless).. . 

Sprinm wheat: 

Prmgle*s Champion .. 32.44 

Red Fife. 34.34 

W'hite Russia. jtato 

Peas: 

Prussian Blue ..... 37 **^ 

Golden Stem ... 34,72 

English Gray ... 34.63 

Rye: 

Spring: common..... 30 .jo 

« Saatroggen. . , , ... 26,52 

Autumn: Cochrane (2 years)... 44*ot 


(x) Minot ■« 1,074 bmhda. 
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The best ensilage maize for Uk province of Quebec. 

TotH pet net^- 
4 Hverat^c 


Dent: 

I{<irly i 5 --' 7 *‘ 

Uovvk' . 

WhitClp Wllow Dent. r*P 7 .V» 

Flint: 

. 

North Dakotn. 

Red Philip. tSajio 

The best maize for green Jodder. 

Duke’s Improved Sweet .. T7.ijo7 

Mn>^todoi\ (Dent). x8.v>i6 

Sanfonl (Flint). i6.7:;9 

The Imt maize for grain. 

Yellow Quebec (Flint). 


Inflncpcc of the date of soimig upon yieU. 


Wheat 


Barley 


Oats 


Prussian | Couuikki 
Blue peas j Funnet 


Red ‘Aptdt 


Minoia per acre 


T,b!^. per acre 


ist sowing. 

38.12 

65.5* 

2 nd » ..... 

29.69 

64,51 

3Td » ..... 

29.58 

60.47 

4th » (4 years). 

25-93 

5839 

5 th » . 

19.63 

61.75 

6 th M (3 years). 

18.95 

64.19 


76.2 s 

5t.6i 

3 4.^3 I 

3 i66 

67.46 

5«*03 

3091 1 

2 758 

67.92 

54‘90 

278.3 1 

-^*533 

65.07 

50-9^ 

27,33 1 

t 800 

61.05 

43.18 

2 6«<“» I 

It 34 s 

59.97 

39.37 ! 

2 317 i 

I 075 


Mo^l productive beets, Siamese cabbage, turnips 
Three years' averages, 

Beds: 

Intermediate Yellow Giiinl .. 

Sugar beet ... 

Red Mjumiioth Perfection. , ’.. 

PrimC'c Yellow Globt*. 

Siamese Cabbage: 

llall’s Westbury.. 

Kjmgaroo.. . . . . 

Qtteen..... 

Turnips: 

White Globe .. 

Imperial Green Globe ... 

I/ong Keeper Aberdeen . 

Can’ots: 

Clnimplon Intermediate.. 

Yellow Intermediate ... 

Magnum Bontma .. 


a Ur! cturois. 


'I'niit 

Nuitiiivf 

pt*r ucft* 

V 4 llu<* 

1:1.78 

(HH 


05 

17.01 

HP 

30,O.T 

84 

25.71 

roo 

24.31 

m3 

zjM 

mb 



30.H2 

M »3 

S3.3.I 

io 5 

28,23 

100 

20,78 

88 

18.45 

, m ' 
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IU33 - Experiments in Germany on the Selection of Seed Potatoes (i). - ciausen, s^kch crops 

in JouFHtilfuF LmiiwyMuui, Vol. oh, ISo. r, pp. IVrliu, April '27, 191=;. 

The lollowiiig points were studied ex])criineiitally: 

r) The influence of the sixe of the tuber upon the yield. 

e) The coiupardlive yields of i gr. of seed t)otiito substance in tubens 
of different weights. 

;]) The influence of the size of the tubers u])on the number of po- 
tutoes harvested. 

4) Whether the size of the tuber has an influence upon the aver¬ 
age weight of the tubers of the crop. 

5) The 3deld of the tubers in propoxtioii to that ()f their parents, or 
in other words, how far the effect of heredity is observable in the crop oi 
tubers. 

6) Whether the number (d tubers and the weight of the tubers 
are hereditary characters in the potato. 

7) The result obtained ])y ])l{mting two tubers in the same liole. 

For his experiments, which extended from 1908 to lyjj, the writer 

used 3 varieties of potato “ vSeehswocheiika.rtoiTc‘r’, “ liierkartoffcF’ and 
" Up to Bate ” which were planted according to the usua.i method. 

F( n- comparison, tubers taken f rom ])lants of the same pedigree were used 

The results of the experiments may be summarised o.s follows: 

1) With the increase in the size of the tuber the crop increases more 
than is generally supposed. The greater cost due to using larger tubers is 
better repaid by early than by late varieties. When the tubers regularly used 
for jdanting are larger tlum the average potatoes harvested, the advantage 
of selecting the seed tubers is much less than when the tubers planted ate 
smaller than the average potatoes of the cro]). The advantage of a large 
seed potato is greater in soil that is little, or not at oil, ino.mired, than in 
the case of well manured soil. 

2) The larger the seed potato the smaller the yield in proportion to 
I gr. of seed potato substance. If, therefore, it is necessary to economist' 
seed and the farmer has sufficient land at his disposal, small tubers may 
be planted with advantage. 

3) The grt'ater the wciglii of the tuber phuited, the larger is the 
number of tubers on the ])lant produced. 

' 4) A large seed tuber usually produces small tiibeus and vice-vem. 

5) A tuber from a, plant of large yield generally givcvS rise iu its 
turn to a highly productive plant. Thrber yield is therefore a hereditary 
character, 

6) The number of tubers is a hereditary character, but one which is 
only observed on comparing, from the point of view of their yield, parent 
plants derived from tubers of the same weight. The size or weight of the 
tubers is not a hereditary character, and consequently it is not possible to 
obtain heavier tubers by selection, 

7) By jilanting 2 tubers in the same hole, no larger yield 'k obtained 

than if only one is planted. ^ ^ . 

(1) See also B, Atig. iQig, K<>. 803. / ' , , W* 
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1033 »■ Experittients with Lucerne in Victoria, Australia* - KKiiAKitM»N\ a. k v. 

(AKricultuwl Stiperinlencicnl) Kesult.s of l/mTiiu* SiaHiti lot.f f\i« 'tkt fi MmU 
of the Department of A^nculture of Vkiona, Austmiw, \’ol ^IXU Past 7, [ip, o 7 
lH 3 UrHt’, S. W., 

Tho above cxperiiueuts, which were conducted at the Central Research 
Farm Werribce, Victoria, fall umier two heatlings: 

(1) Water Requirements. 

(2) Rertilivser and Cultural Requirenieuts. 

1. Water Reqaimnenis, — To deterniine the water requirements of 
lucerne, 4 pots, each containing 280 lbs. of moist soil, were used. Two 
of these were kej>t as controls under bare fallows and two were sown with 
Hunter River lucerne. The plots were weighed weekly throughout the year 
on a specially constructed steelyard turning to less than ^/i0th of a pound 
The whole series of plots was brought to constant weigiit once weekh’* Ifv 
the addition of water lost during the preceding week; the moisture content 
being kept fairly constant in this way, the rate of evaporation was also 
uniform. The gravel mulch was further kept well vStirred in order to rt'ducc 
water losses to a minimum. 

As each crop of lucerne matured it was carefully Ijarvestinl aiui the 
dry matter in each cut determined in the laborator)-. 

The results obtained are represented graphically 1 ))' plotting the 
periods of growth as ordinates and the water requirements as abscissae. 
The resultant graphs show the following: 

(1) Transpiration from a lucerne crop during its 2nd }'t‘at of growth, 

(2) ' Evaporation from a bare fallow, 

(3) do » » free water surface (Evaport)mctet), 

(4) Transpiration and evaporation from a lucerne crop during its 
2nd year of growth. 

After each cut the curve of transpiration flattens, upreseutiug ilimi- 
nished water requirements of the yonng lucerne. As the hicerne develoj>s, 
the curveof transpiration becomes progressively steei>er, reaching a maxi¬ 
mum immediately before aitling. The curve rcjireseuting the evapora¬ 
tion from a free water surface may be intcrpreterl to slujw that an acre 
of lucerne in full growth will evaporate more water through its leaves t hati 
would be evaporated in a year from an acre of standitig watia’. 

Seven cuts were made dtiring tfie year and these requited 54 itielios 
of water per acre. During the same period, the soil, tfiougli well mulched, 
lost TO inches by evaporation, thus bringing the total loss from enqj 
and soil to 64 inches. Seeing that the amount of dry matter produced 
throughout the y^ear was 8 tons per acre the amount of water required 
to produce x ton of dry matter was 8 inches, Subtracting the l ^4 
ches lost by evaporation from the soil it may be said that, rrnighly, to pro¬ 
duce I ton of lucerne about 7 inches of water must acttmlly pass through 
the growing crop. This brings in view a limiting factor for tlie production 
of heavy lucerne crops in certain districts. With a rainfall of say 21 inches 
it is , possible to calculate the maximum possible production of lucenie. -- 
Assuming 33 per cent, of the rainfall to be a fair estimate of the direct 
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loss by evaporation, then 2 tons j>er acre would represent the maximum pro 
(luction possible in these circimistauees, provided, of course, the lucerne 
caiiiiot draw on sulitcrraiiean sources of moisture. Sinularly, to produce 
a crop of 5 tons to the acre in a district willi a rainfall of 21 inches it would 
l)e necessary to ai)ply some 31 J4 inches of irrigation water. 

Tests of water re(|uirements made in the field show'cd close agree¬ 
ment witli the results of the pot tests. 

The amount of fertilising substances in the soil also exercises an in¬ 
fluence on the water requirements of a crop, in particular, the presence of 
a sirfficiency of soluble phosphates helps to reduce the transpiration ratio. 

II. Fertilmy and CuUuml Requirements, — The heaviest seedings 
of lucerne gave the best results, but there appears to be no material benefit 
in so whig more than i;8 lbs, of seed per acre. As regards the a]>plication 
of fertilisers, nitrogenous manures, though not generall} used for legumi¬ 
nous crops, gave the most marked increases. Superphosphate proved to 
be the most efficient of the artificial phosphates and, on certain soils, dress¬ 
ings of lime, applied every two years at the rate of 10-12 cwt. ])er acre, 
or of ground limestone at the uite of 20-25 ^wt.. are likely to prove profit¬ 
able. 

In localities where lucerne has not jneviously been grown, inocula¬ 
tion with soil from an old lucerne field is recommended. Only small por¬ 
tion of the laud need be so treated, tlie remainder soon becoming iiiocu 
lated through the moving ot stock and implements and through the agency 
of irrigation water. 

X034 - Cultivation for Strengthening a I^ucerne Field. — r. w., in Tke journal 

of A^ficnUun^ Vol. X, No. 5, pp, 413-^1*!, 3 Figs. Wellington, May 20, 10x5. 

It is generally maintained that a hicerne field should not be inter¬ 
fered with once it is well-established. Bxjieriments at the Mottmahaki 
Experimental Farm, however, show that measures adopted for the destruc¬ 
tion of weeds have the further advantage of making the growth of the plants 
more bushy. 

A lucerne field n.t this station was badly infested with weeds and us an 
experiment in weeding it was divided into six plots: one was cultivated to 
a depth of 6 inches, a second skim-ploughed, the third was bjistard plough¬ 
ed, i.e. firrrow only partially turned over by setting the plough to take too 
large a furrow, the foirrth was disc jiloughed, the fifth was worked with a spring- 
tined cultivator and the sixth was used as a control. The work was carried 
out in May 19x4 (Autumn) and the following year two crcq^is were taken. 
In May 1915 the general development of the lucerne was excellent and the 
growth more vigorous aird free from weeds in proportion to the thoroughness 
of the previous cultivation. Where the ifiants were aciitally ploughed, 
they showed a much greater development. The pieces of old roots cut 
off in the furrows gave rise to young vigorous shoots: The other treattefits 
gave equally satisfactory results, but not so good as with the more drastic 
treatment. This means of cultivation is therefore a very simple and 
'effective means of destroying weeds in litcerne crops. ’ ' ' ■' ‘ ' '' 
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1035 - A Stoloniferous Red Clover, in The JourmI 0/ Ao/iadlun', Vnl X, No. 5, }». ,07. 

Wellington, 20, 1915. 

The pliuil breeding section of the Moiimiihaki lixperitiieul Htntion 
has succeeding in obtaining a stolonilerons /»/w/r;/.S(',tiuil is U) 

say, a variety which is propagated by underground stolons and uiiicli 
is therefore of great value for light sandy soils. It was obtaJiiod t’runi a 
plant found in Auckland by J. Beveridge, the assistant }>IaiH,“!)iceding 
officer of the vStation. Seeds of this plant have been sown to l(\s1 tiu' 
inheritance of this character. 

1036 -- Experiments on the Cultivation of Phataris bulbosa as a Forage Plant 

at the Glen Innes Experiment Station, New South Wales. - r»Rf;/vKWixL, c., in 

AgncultunU Gazette oj AVw Soiifh fWt's, Vol. XXVi, I\ul i\ pp. Syrlnvj. 

June 2, 1915. 

Phalcim bnlbosa has given exccdlent rcbults foi toni years at tin ('den 
InnesExperiment vStation, It tillers abundantly, luis large, tender, sncenlent 
leaves very agreable to live stock, is resistant to winter cold, remains green 
under conditions of moderate drought and in a severe' drought its roots 
retain their vitality and produce fresh shoots after humid conditions are 
restored. 

The plant shows considerable variability. At the Batiiurst Experi¬ 
ment Station it has been found that plants from imported seed are much 
inferior in growth and resistance to drought than those of the selected 
strains at this Station, which attain a height of 4 to 5 feet, 

tore crops J037 ~ Industrial Fibre Plants of the Philippines. — mtjllbr, Tm-xmoR;!; hi jmtml 

of The New York Botanical Garden, Vol. XVX, (No. 1S4, pp. 2 philrs. hru!- 

, caster, Pa, Apnl 1915. 

This article briefly describes the imjKKtant fibre-plants nf ilu* lliili})- 
pine Islands and illustrates their mode of ])re])aratio]i and use. 

The descriptions may be summarised a,s follow’s; 


Plant I Prpfmrfltioii 


Corypha data (Buri or Talipot j Yoniig uwprattl leaves drfctl 1 The laaiiiil.jfiuo oj '^.up.rr hajcii; 
palm) ; ill the siui mid cut nitoj and omivv mats, 

I strips. j 


I Bleached by boiliaix in vincj^ar, 


Tilt' blcnditd jUncf. mv 
fur lull*?, Iwwktds, hmidbip ’ 
anil luhacc(» cai^cs. lint 
epitlennii; itj' tlx* iino)[Miied 
Icallds is kiiuwn its ** mffia ” 
which is wovtii into doth 
fur cusliioiis and scrmif, 


I MidribsarehleHdtc(laiid<«]fc«'l i Used for hats. 
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Plant 


Amiga minclomms tmd A. sac>- 
diarifera (sugm* puJiii) 


Cocos mcifera (Coconut) 


Nipa fructicms (Nipa palm) 

Calamm mollis (rattan) 

Screw Pines: 

Pandamts icdofvus 

P. saboUm or tcctorius var. 
sinensis 

P. uiilissimns 
P. simplex 

Grasses: 

Bamhiisa Uummna 


Andropogvn zimnwidcs 
vat. gcnuina 
var. nignlmiiis 

PhfagmiUs vulgaris 

Thysanalaena maxima 

CtHxkichfyma-jobi (Job's tears) 

Imperata cylindrka var. koe- 
nigli 

T* exaltata 

Uchaemum angmtifoUum 


Prci«aia<ion 


Petioles of diflcrent ages yield 
st)laits of different colours. 


Removal of spines and bleacli* 
ing. 

lycavcs rolled under heavy logs. 


Old stems. 

Middle iniemodes of young 
stems 4 to 5 months old. 
After willing for 24 hours the 
stem is divided into 3 or 4 
parts and flattened. Only 
the inner layers are used. 
Bohecl in vwilei for lialf 
an hour and sun bleadiefl. 


J34t 


’Uses 


Excellent for basketry. 

Sugar pfjJm furnishes rope 
highly lesistiinl to salt wa¬ 
ter. The fibres round the 
trunk are used as bristles 
for brushes. 

lycaves for thatching. Con* 
from tlic nuts for door mats. 
Midribs for cheurs jind tal des. 
Side of young roots for bas¬ 
kets. 

Eeaves for thatching. Manu- 
facturc of alcohol. 

Fine splints woveti into hats. 
Cm ICS lot chuits. 

Epidenuis of leaf ustd in Japtm 
for “panama” hats. 

For hats and mats of liigh qua 
lity. 

Ships used for mats mid te* 
lescope kiskets. 

Water pipes, kitchen utensils. 

Hanufaetme of hats. 


Fragrant roots used as perfu- 
mes. Occusirmally fans iite 
made Ifuin the roots and hats 
from the dtiwer stidks. 

Piuiicies used for brooms 

'P'Vn* the best bnxuns. 

third shdlt'd seeds used for 
rosiuics, curtains, baskets 
and trays. 

As thatches by the poor. 

I^lower stalks ocgaaionaliy for 
hats, 

Exedlent for slippeis. 
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Plant 


Secigtrs: 

Fimbristyhs utiHs 
F. diphylla 

Cyperus malaccensts 
Vines: 

Epiprennum eUnenanum 
Raphidophora copelandii 
R. menillh 

Pericampylus incanus 


Entada soadcn$ 

I^eaf fibres: 

Musa textUis (abaca) 


Musa paradisiaca 
Ananas sj.), (pine apple) 


Agave cantuhi (Sisal) 
Sansmiera scylanica. 

Miscellancoits: 

Ceiba pentmdm (kapok) 

Dendrobium crmnemltmt 


Donax tannuiiorims 
Till a st)p. 

Malva si)p, 

Skmdia spp. 



Preparation I 

I 


t'SCS 


Inflorescence removed and the | Sleeping nuiih and hats, 
sedge is dried and made > 
pliable hy hand. 

— I Manufacture (if 

j Removal of epidcniiis and cor-' Central cylinder us('ri lor bas- 
i tex from aerial roots. j ketiy 


i I^eaves removed, stems Ixnlcd! Basketry. 

1 in water for two hours to, 
facilitate removal of cpidcr-1 

mis and cortex. j 

I 

j Substitute lor snap. 


Pulling the petioles of the 
leaves under a duUkjiife. 


Similar to the above. 

lycaves scraped witli a blunt 
piece of pottery, bamboo 
or iron. 

I Retting 

i 


Stalks boiled in wattT or vine¬ 
gar or Ideaclied in the* sun. 




Manila hemp, the staple fibre 
of the Islands. 

Eifidermal strips used for tmik- 
ing coiled baskets. 

Coarse fabric. 

For the finest cloth. 

Sisal hemp. 

Bowstring hemp, 

Kapok IIS filUng in;ii<‘rijil 
Decorative iilm* in IhHla tiy. 

SpUnJs foi baskeDy, 

Hast films Hi,eel tia Htp*, 


1038 - The Baftias of French Equatorial Africa (O.—Rcixin of m. i>. iJtiogdt* 

of the General C^vemment of rtench EqmitorL-il AMui to the Colonial t UJiee, iit Uutteliu 
lie {'Office Colonial, Year 8, No. 90, pp. Mulan, June iqi.s. 

This report takes the form of au interesting mojiogniph <»n rtiffia and 
deals with its uses inEtrrope.its trade and production and, finally, the future 
of Its production in Trench Equatorial Africa. 


(i) Sc!c i>'. January, No. loB. 



I. Utilisation of raffla, — Rougkt refers the reader to the works of Des- 
EAKDKS and E. Beccari for detailed information regarding the botany, culti¬ 
vation and uses of the palms of the genus Raphia, He emphasises its 
general employment in horticulture and especially in viticulture for tying 
up vines, and refers to the semi-impermeable materials, known as 
rahancs, used by the Betsiniasaraka women in the making of garments- A 
manufacturer of Byons, M. Roche, has obtained from it light and origi¬ 
nal materials which would have a ready sale in Europe. But in order to 
weave these stuffs he regards the following conditions as necessaiy: 

1) Very regularly wound, firmty attached threads of an absolutely 
uniform colour. 

2) Bundles of threads folded with extreme regularity. 

3) Prohibition of the winding of the fibre in the form of balls or 
on pieces of wood, and also of the practice of windings too much fibre on 
the same board. 

The rafiSa shoitld be forwarded in the form of skeins not exceeding 
I oz in weight and costing 8 d. jier 1 b. This price, however, is too 
low, on account of the expensCvS of transport. 

II. Countnes importing raffia. —This substance is now chiefly used for 
agricultural puriooses, the vine-growing countries especially buying it in 
large quantities- 

Prance imported 9 735 763 lbs. in 1912 and 7 841 040 lbs. in 1913, i. e. 
60 per cent of the total export. Germany took 5 060 000 lbs. in 1912 and 
4 013 354 lbs. in 1913. 

England imported 342 349 lbs. in 1910 and 727 430 lbs. in 1913. Hitu- 
gary purchased 4 974 420 lbs. in 1910 valued at about £ 48 000. Amongst 
other importing countries may be mentioned, the United States, which 
receive raffia from Hamburg and Havre, as well as direct imports from Ma¬ 
dagascar, estimated at 39 600 lbs. in 1912 and at 154 000 lbs. in 1913. 
Belgium imported about 33 000 lbs. in 1913; Austria, Bulgaria, Bosnia- 
Herzegovina, Rumania, Russia, Greece, Spain and India obtain their ne¬ 
cessary supplies from the ports of Hamburg, Trieste and Marseilles, the 
required amounts being otitained from the cons^muents for Eraucc, Ger¬ 
many and Hungary. 

in. Raffia-producing countries. — Madaga,scar, and the provinces of 
Majunga, Nossi Be, Ananalava in particular, and the 3 ?ast Coast of Africa 
supply nearly all the raffia used in I'luropc. The Madagascan Chamber of 
Commerce has obtained a Decree, dated July i, 1904, regulating the trade 
iu this substance, in such a manner as to prevent the sale of faked or badly 
prepared fibre, and has thus succeeded in makmg Madagascar the chief 
centre of the production of this fibre. 

However, Erench Equatorial Africa and the Middle Congo can also 
produce considerable quantities, the samples of which in the past were 
generally deficient in length and colour, but the product has appesared to 
be of interest at different times. 

IV. The future of the tafias of Equatorial Africa, — In order to orgatiMe 
the exploitation of the raffia of Equatorial Africa and the foiwardffig of 



CROPS YltlSDim oir.s, dyes and tannins 


XJ44 


the fibre to Kurope, the workers, of whom there is a large should 

be properly trained. The fibre must be scripmlously clenii and sup])Iie(l 
in nice twists or idaits. The raffia should bt‘ white, the leaves broad, free 
from curl and of good length. The bales made by the hydraulic press 
W'eigh about 220 lbs. net, they arecoveied with a matting of ])alni leaves 
and usually encircled by iron hoops. 

The price for average fibre remains more or le.ss stationary bet ween 22 a 
and 24 s per cwt. These ])rices are the very lowest possible <m acvoinit 
of the eiionuous amount of wDrk entailed in the ])ro(Iuction of raffia and the 
labotir and exi^ense necessary for its transport to the consumer. On the 
other hand, the deniond for the fibre, umler ])reseut conditions, often 
scarcely keeps pace with the ]'>rodticti()n. 

At the same time, as the quality of the raflias of hkpuitcu’ial Africa 
has a])peared satisfactory to certain brokt*rs, it should he possible by deli¬ 
vering the produce regularly and in good a)iiditi()n to insure to thmu a 
place very near the Madagascan ])roducts. 

1030 - Morphology of the Madagascan Varietes of the Genus Croiatarfa. ia 

cosTB, A., in HiV'ic (nmnik ih' Holnmui, Vol. j;, No. pp, 10-21. Palis, January iS, 

After a summary of the facts relating to the morphological position 
of the genus an anatomical (Iescri])tion is given of the stem, ])ctiolc, laiuiiia 
and fruit of the dificreut species furiiivShiug Cmfalimi fibre* The article 
concludes with a key for the identification of the difierent Matlagasca.n spe¬ 
cies by menus of their anatomical characters. 
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1040 - Mangrove Cutch in the Federated Malay States. — lARNum b. ir. r. (Actinia o<ui- 

scrvatoi of I'otcsth R M. S. and R S.) in Ihc A*:incu!{ma} Hitlhiin nfth' luihtutui Mttlay 
Statist Vul ITT, Nos. 6 7. pp, 241-245. Kuala Eninpur. Maidi-Apiil mi t. 

The maiigiove forests on the coasts of the vStates of P(‘rak and St !an« 
gor cover an area of aliout 250 square miles. The composition of tluse 
fort'sts vaih's according to the nature of the .soil ami to the extiuil to wliii'h 
it is liable to imuidatioii by the tides. The priiieipal sjueies (emirriiig are 
Rhizophora mwmmta, R, conjnj^aith Aviceiutiit ojltcinalis, llritiiuiera (lym 
iwrrhhiU R* caryophylhides, B, pamjloni, i'enopm ctunhUcanti, Cam pa ;;m- 
lucconm and Sonneralia apetda. Of tliesi' the first siwhui an* known I0 eon 
tain tannin in varying quantities varying from 42,!) per eent. m I he ease of 
Ccmp$ to 10,4 per cent, in Rhizophora conjai^oia. 

Cutch is manufactured in the Malay Peninsula only in small <inan 1 iti(‘S 
and for local use, the bark of Ccriops aaidollc(um\mu\i^]m!onvA. This 
species, however, is not avnilubkun large ijuantities, the most uhumlunt 
species being Rhizophora mnmmda and 7 v\ mjn^diL 

The forests are worked on a rcgttlar system for firewood wliieh is of ex¬ 
cellent quality and used on the local railw'uys and for domestic purposes, 
Under present conditions the barkfrom this wood is mitindy a wa.sle product. 
The average outjnit of firewood during the last thrive years was 128000 
tons. Transport in the mangrove forests is exceptionally easy, the who 1 (‘ 
forest being inters<*cted by creek and water ways, the smallest of which is 
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always navigable ])y small boats at high tide. The health of the labour 
force also presents no difficulty since malaria is less in evidence than in in¬ 
land districts tuid the wood cutlers and llshcnncii inhabiting lliCvSe \dllagcs 
are cxcq)t ion ally healthy. 

Iti leasing the forest areas for firewood ctiUing the Government imposes 
certain restrictions so as to ensure the resbicking of the jorcst. The areas 
leased for Llrispiir])ose contain the s])ecics most valued for tannin thongli no 
pure Avicennia officinalis forest is included. In case, howe\xr, of 1 e develop¬ 
ment of the ctitcli industry arrangements can be made also for the working 
of these forCvSts. 

10^ I - Variation in Plantation Rubber Caused by Lack of Uniformity in Factory Me¬ 
thods.— Uaton B. J. and Orantiivm, J. in The A^jiciiltuml UulUtn 0} iht huhnihd 

Malay SiaU^, Vol. HI, Nos. 0 - 7 , pp. 218-235. KuaU Unnipur, M. vS., March-April i()i5. 

These experiments were made in tlie course of a search for the ladoi or 
factors responsible for variability in ])lantalion rubber. vScrics of sam'|)los 
of rubber were snlijectcd to dilTcrcnt trcatiiKuts dining jircparation and 
their comparative values were detenuinod after vulcanisation in Icnns of 
the rate of cure, breaking strain ard elongation. 

The various treatments investigated were : 

1. crc])ing and maceration ; 

2. excess of acid in coagiilati<' n; 

3. so<lium bisul])lii1c in coagulation. 

The rCvSults of Ibese investigatfijus showed that: 

1. the dloct of creping on rubber both as regards 0 ])Hmtini 
mechanical propeilios and rale of cure is negligible unless the trcatmoiit is 
excessive. 

The slight cilecl on the racO of cure is probably due to the removal by 
washing of traces of a catalytic su1)Htance or something necessary to its for¬ 
mation ; 

2. tbo effect of using excess of aceticacid foi coagulation of the laUx 
has a well marked effect in retarding the rate of cure, though the mecliaiiical 
properties are not affected; 

3. the (‘ffect l)isii1])hitc on erope rubbers is nil, tliougli in the* ease 
of sheet niblier where tlie bisulphite is not com])lely removed tin rcMS 
reason to believe that its use is injurious. 

Other methods of treatment are also being inves1igat<d fn/in the 
same ])oiiit of view. 

1012 - Studies in Mian Sugar Canes; No. 1 . — Punjab Canes (i). - HMiarn, c. a. 

(('lovcrnmont Siigur Cane l^xpert, Madra'i) in Mminhs of Hu iklmhmnl of A},ruulhin in 

India, Botanical Serm, Vol, VH, No. 1, pp. x-106, Plates I-XIX, Pnsa, May, 3 (^ 5 - 

Thc studies arc confined for the present to the canes of the Punjab 
sugar-cane tract at the north western end of the sulmiontane area of North 
India extending from Assam and bihar to Kashmir. In this tract large 
classes of canes arc cither ruled out by iuclemency of cHmatc or repre- 

(1) Sw B, Apiil 1015 3S0, and B. S(‘pi. 
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sented by solitary examples, the shortness of the period of growth and 
the incidence of frost being limiting factors. Thus, this area, contains 
the smallcvst and hardiest canes in India, with strong resemblances to the 
wild grasses of the geims Sacdmnm in the saniKM*c\gion. The study of 
these canes is therefore of interest in solving Oic problem of the origin 
of the stigar-cane, at present fonnd wild in no ]r,iri of the world. 

The two chief canes of the Gurdaspnr District known as Katha and 
Dhmhi resemble most closely the wild fornrs al Saochamm spontaneum 
in their general trend of morphological charaetirs. 

S. spontaneum responds very rcadilyto cultivation and sometimes shows 
variations which take after one and sometinres after the other of these two 
cultivated varieties which in themselves arc remarkably constant. This is 
probably due to the propagatimi of the former by seed. I'he two culti¬ 
vated forms are found to he ])erfecily sterile tnk^y su but mimerotis crosses 
have been obtained with the wild forms. the se edlings of indige¬ 

nous canes there are occasional foams showing ic markable similarity to 
Sacchamm spontaneum. 

A full study of the relationship of the Piinjal) canes to those of other 
parts of India has not yet been made, but the tvo varieties Dhmdu and 
Katha are connected with two series of canes gradually becoming thicker 
and more divergent as we arrive at better cane-growing conditions towards 
the south-east. 

From the Dhaulti cane the writer traces a series of canes ending in the 
Mango group of short thick canes tyiiicalof Biharfrom which it is probable 
that some of the thicker cultivated forms of the txo pics have originated. 

In contrast with this hyimtliesis of the origin of the sugar-cane in parts 
least suited to its growth is the idea in vogue that the cultivated catie origi¬ 
nated at the head of the Bay of Bengal, Cochin China f>r itx the Malay Ar¬ 
chipelago. In order to determine between the two li^^potheses as to whether 
the Punjab canes are direct descendants of S, sfonia^mi and hftve given 
rise to the better canes of India, and that they circ degenerate members of 
groups evolved elsewhere, more information on cniies over larger ttreas is 
required. 

The description of the various cancsexaiuiinxlwncern only their motr 
phological character as it has not yet been possibkto deal with other char¬ 
acters of impoilatice in the field and mills. AcettrnU^ figures feu tillering^ 
hardness of rind and its dctachability, quantity d fibre and other milling 
characters require careful study by officers coiistu'tiUy on tlte spot aiul in 
charge of milling operations. 

The list of characters dealt with is as follows: 

1, Geneml remarks on MstnbuHon^ agficttUural mi iharmten. 

2, Cme measurements* 

Bead leaves at siac months old. 

of cane and of shoot after stripping, 

Total length of cane and number of Joints at six and ten months 
Total length divided by average tMdeness at ndtld'le. 
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lycugth of joiuts in different parts of the cane 
Tliickness of the cane at various points. 

3. Cohntr of cmw. 

i icncral 
Bloom 
Growth ring 
Root zone 
Blackening 
Bhishing. 

Scar line or band 

Ivory mai'ldngs, splitting 

Groove markings within the leaf sheath. 

4. Charaden of the joint. 

Thiclaiess, ovaliiess in section 

I^ength of mature joint (deducting top) average longest, average shortest (basal) 
Shape viewed medially 
Shape viewed laterally 
I^eaf scar and its ending, lip. 

Circlet of hairs 
Groove 
Root zone 
Growth ring. 

5. Bud. 

Shooting, bursting, etc. 

Size and form 
Origin and cushion 
Flanges, 

• Bristles, basal patches and nunute black liairs. 

6. Leafy shoot. 

Colour 

Terminal tuft of leaves 
Character of leaf ends 

Number of terminal joints under 2 inches long. 

7. Lmf sheath. 

I^ength, average longest 

Colouring bloom, scarious border and edges. 

Ilair.s on buck and edges 
Ckisping stem 

Praporiional width of sheath and lamina 

I^gular processes 

lyigule and hairs on its edge. 

8. Lamim. 

Width and length, average extremes and proportion of these to one another 

Channelling 

Transverse marks 

Serrature 

Proportional width of midrib to lamina. 

The mimber of canes necessary for a proper average of each quantita¬ 
tive character has not as yet been detenuined. Six are cartaiilly insuf- 
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ficient and it is hoped that 20 will prove ample as the khotir required 
is excessive. 

Five classes of cane in the Punjab district are described in tenns 
of the above characters, the text being illustrated ]>y ig plates. 

1043 - Conservation of Soil Moisture in Sugar Cane Plantations.— 'i'RA\vLi.;v, j. x. ami 

Cady, W. B., Government of Potto Rtcot Board of Commutsioners of A}^ricul(un\ Biilk’Un 
Xo. 8, pp. 7-9. lUo Piedras, P. R., 1915. 

The rainfall of Porto Rico is sufficient for the cultivation of sugar cane, 
but its distribution during the year is sometimes unfavourable. IMethods 
for the conservation of soil moisture are therefore very useful. The two 
practicable methods for this purpose are frequent weeding and mulching 
with cane trash. 

An experiment was carried out with three i)lots : one fallow, another 
mulched with a six-inch layer of cane trash and the third hoed to a de])th 
of two or three inches once a week to represent shallow cultivation. At the 
end of the period September 8, 1914 to June i, 1915 the percentages of hu¬ 
midity in the first 12 inches of soil were as follows : 


Plots 

1 . 27.H 

2 . 31.9 

3 . 29-7 


It is therefore evident that mulching is the most advantageous process, 
especially where the soil has not been hoed. It should be rioted that the 
surplus in favour of mulching represents moisture which is all available to 
the plants. 

1044 - The Foliage of Beets in Relation to their Sugar Content. — Malpkaux, i,., in La 

Vie a^ncolc et rumkt Year 8, No, 12, pp. 113-216. Paris, August 1915. 

The writer^s researches have as their object the study of the relations 
existing between the amount of the foliage of the beets, its colour at the 
time of pulling and the quality of the roots. 

The first part of the work consisted of a comparison bet.v\een i»utly 
and late-sown beets. 

Those sown early possess more leaves at the end of Oefidnu- than the 
late-sown plants, and also have a higher sugar content, Put this relation¬ 
ship assumes a more general character if the comparison is ma.de for a par¬ 
ticular group amongst lots which have a varying and increjising amount 
of foliage. Those beets with the largest proportion of leaves to roots are 
generally the richest in strgar. The figures obtained by the writer and given 
in Table I demonstrate these relations, and show, altlurngh no oluini is 
made to a strict relationship, that the highest leaf ]>ercentagt‘« <,‘orr<^poiid 
to the best roots. In this table the maximum sugar coulcut corresponds 
to 100 parts by weight of leaves to loo parts by w'eighl ol roots. 

This relation between the number of leaves and llie amount of sugar 
is proved to be fairly constant on comparing, as in Table IT, the different 
varieties. 
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Tabi^e I. — Proportion of leaves and quality of roots. 


rots 

Average 

Roots 

gi. 

! weight 

I^eaves 

gr. 

lycaves 

per 

100 parts 
of roots 

I Sap 

i density 

Sugar 

per 

roo parts 
of sap 

Purity 

Atnouiit 
of sugar 
per 

100 parts 
of beets 

No. 

1. 

650 

450 

70 

7.2 

16.34 

86.3 

14.19 

» 

2. 

850 

520 

73 

74 

16.86 

86.7 

14.61 

» 

3 . 

S30 

650 

78 

8.1 

18.17 

85 4 

IS-GS 

» 

4 . 

730 

625 

84 

8.0 

18.15 

86.3 

15-64 

» 

5 . 

610 

540 

88 

7.8 

17-83 

87.0 

15-39 

» 

6. 

590 

540 

91 

8.0 

18.46 

86.S 

15.86 

») 

7 . 

620 

580 

94 

8.3 

18.52 

85.0 

15-97 

» 

8. 

670 

670 

100 

8.5 

18.99 

85.0 

16.29 

» 

9 . 

630 

C70 

106 

84 

18.78 

85.0 

16.11 

» 

10. 

720 

830 

115 

8.2 

18.58 

86.2 

15.98 


Tabi^E II. — Amount of foliage and q%iality of roots in 
the different varieties. 



Average 

Roots 

gf. 

weight 

I/Oaves 

gr- 

I^eaves 

per 

xooparts 
of roots 

Density 

of 

sap 

Sugar 

per 

100 parts 
sap 

Purity 

’ Sugar 
per 

xoo parts 
ofroots 

Mammoth Disette, . , , 

r 150 

390 

34 

44 

8.03 

66.x 

7.16 

Blanche demi^sucri^re . . 

950 

380 

38 

4.6 

8.80 

69.5, 

7.83 

Eckendorf. 

900 

350 

39 

4.4 

8.15 

67.2 

7.26 

Yellow globe. 

95 <^ 

370 

40 

5 *« 

8.15 

67.2 

8.20 

Disette rose. 

800 

350 

44 

5.6 

10,00 

65.5 

8.82 

1 

Rose demi-sneridre . . . 

800 

370 

46 

5.3 

10.12 

70,0 

8.94 

de Besscy Oval. 

630 

400 

63 

5-2 

9.41 

06,2 

8.32 

des Banes Oval .... 

900 

570 

63 


9.59 

68.7 

8.49 

Blanche h collet rose . . 

790 

550 

70 

5-7 

9.77 

62,9 

8.60 

Blanche k collet vert . . 

650 

590 

91 

5*9 

11.20 

69.8 

9.84 

de Bessey Oval; 








with scanty foliage . . 

760 

450 

59 

4-3 

7,76 

65-3 

6.92 

» abtmdant » . . 

660 

600 

91 

5 *x 

9.60 

68,9 

8,50 


The writer carried out an especially large amount of research ttpon the 
connection between the colour of the leaves when the plants werepiifled and 
the quality of the roots. On the same day, in a field whei^ tW 
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being harvested, samples were taken of three series of lots having as closely 
as possible the same average weight. The ist consisted of beets with ,vellow 
leaves, the 2nd of plants with leaves of the usual green colour, and tlu^ 
3rd of those with dark green foliage. In each series, 3 lots were selected 
which differed with regard to the amount of foliage. vSimilar smies were 
made with beets from a field that had been sown later, but in this instance, 
instead of considering the number of leaves a comparison was mtide belw ecu 
roots of different sizes. 

Finally, in order to establish a possible connection between the en.se 
with which beets are pulled up and the quality of the roots, two lots were 
compared, one consisting of beets requiring a moderate amount of force 
for their removal and the other of very firmly rooted individuals. 

The general conclusions from these various researches iimy l>e summa¬ 
rised as follows: 

1) There is a direct relationship between the sugar content of the 
beets and their foliar development with an optimum in tlie proportion of 
leaves. 

2) Foliage reduction below a certain minimum is to be regarded as a 
sign of degeneration. 

3) Plants with yellow-ish leaves have poorer roots than those uith 
green leaves, given equal foliar development. 

4) Conical beets, difficult to pull up, are richer than the ovoid roots 
which are easily detached from the, soil, but the differences in analysis are 
not very great. This justifies the tendency to grow easily harvested beets, 
the more so because those with very strong tap roots often occasion, by 
breaking, considerable loss in the yield. 

1045-The Coffee Industry in Costa Rica.— i<ee s. T„(Saii jos6, cnsiaRica) in The 

Tea md Coffee Trade Jourmlf Vol. XXIX, Ko. i, pp. 32*33' New York, July, i«u5. 

The development of the coffee indUvStry in Costa Rica is shown b}' the 
following figures: 


I^tnKiuu Prices 

Ym Expot in llw. ,H?r too U»s, 

1900-10 ........... 31673^237 $ t<m4 

X 9 XO-tX .. 27*^x0343 >' 

1911-ISJ .. 36 923 325 

. 28 6 ,jt 93 u M 

,1913-14 . .. 3®977 55 ^J » 


During 1913-14, 75.8 per cent oi the export was shipped to CJreat 
Britain, 10.36 per cent to Germany, 10.03 per cent to the United States 
and 3 per cent to France. 

Generally speaking the cultivation is in the hands ol native planters 
but in recent years British, American, French and Gennan residemts have 
taken up this cultivation. At the present time the Government of Costa 
Eica has no adaptable coffee lands for sale though virgin land at high elev¬ 
ations are available. 
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First class cofee plantations in full production will realise about $ 250 
per ((iiianzana» (1.72 acres) or about £30 per acre. According to the Nat¬ 
ional Department of Agriculture the cost of producing coffee on good 
land is $2.50 per ((fanega)) (ir bushels fruit and equivalent to 125 lbs. 
of cleaned cofee) i, 7s, (id, per 100 lbs. cofee, and the average yield is 
about «9 fancgas » per (c nianzaiia» or 660 lbs. per acre, 

Fertile lands devoid of means of transport can be acquired at low prices 
but the lack of transportation makes them practically unadaptable for 
coffee growing. 

1046 “ Apples of the Cordilleras. — Fischer, Walter in TU Journal of Hemlity, Vol. VI, 
No. 8, pp. 557-361, 2 figs. Wa-sliington, August 1915. 

Roughly speaking, the wild apple country of the Cordilleras of Chile 
and Argentina is cut in half by the 40th degree of latitude south, having 
a total extension of about 200 miles north and south and lying on both sides 
of the continental divide, In Chile it extends to the Pacific coast and in 
Argentine to the eastern limit of tree growth. The heart of this apple 
country lies just north of the lake Kaliuel Ilapi, between the river Limay and 
the divide, and is drained for the most pari by theColloncura, a branch of 
the Dimay and its extension the Alumine, The general level of the valleys 
is about 3000 feet. The minimum temperature so far observed was 70 V, 
The indigenous vegetation varies with the rainfall from dense rain forests 
with almost impenetrable undergrowth and more open forests of Araucaria 
to mountain meadows and dry grass land.s. 

The apple is especially abundant in the valleys of the Alumine, the 
Colloncura and their numerous tributaries, and reaches its greatest develop¬ 
ment in the regions of moderate rainfall wherever there is some protection 
from the cold dry winds. It is Pyms mains If, and its fruit is of all sizes, 
forms, shades, flavours and degrees of sweetness and acidit}*. It is often a 
heavy bearer, which shows that in its new home it has found surroundings 
still more favourable than those of its old habitat. The apples are often 
gathered and made into cider or eaten by the numerous hercLs of cattle 
that range the mountains. The woolly aphis has commenced its deprecia¬ 
tions among tlie trees and is fast ])euetrating to the most remote. 

It appears that the apple was introduced by the Spaniards shortly 
after the discovery of America and that it spread rapidly by natural means. 

1047 - Manuring Experiments with Catalytic Manures applied to Vines* — cmmnsfi 
S 4 NTE ill SodM ApicoUofi Italimi, BolkUim (luinMcmik^Ym XX, No, 3»pp.43i- 
^38. Rome July 15, X915. 

The experiments here described were carried out not only with the 
catalytic substances enumerated in this paper but also with other fertilizervS, 
such as calcium sulphate and iron sulphate, in quantities much larger than'; 
those which would have been adopted if they had been used as catalytic 
manures. These experiments were conducted at Catania, Sicily, in a vine-, 
yard on loose, shallow soil derived from disintegrated vokanic rocks, find 
in alternate plots so as to avoid local influences. The yines pown were 
white ** carricante” which had been grafted eight years preVidusly on 
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festris mciallka. During this time the vineyard had been matmred with 
farmyard manure and superphosphate. The results are summarised in 
the accompanying table. 

An examination of the table shows that the fertilizing elements displayed 
their maximum action when they were given in a determined measure. Thus 
calcium sulphate was most efficient at the rate of 7.97 cwt, per acre ; iron 
sulphate at 3.98 cwt. per acre. The quantity in which sodium chloride was 
given seemed to be indifferent if the weight of the grapes onlv was considered, 
but not on the amount of must obtained. Aluminium sulphate yielded the 
best results in doses of 0.80 cwt. per acre. The same was the case with po¬ 
tassium permanganate, etc. 

Taking into account the yield of must rather than that of the grapes, 
as the former determines more precisely the economical returns, the re¬ 
sults obtained ma^^' be arranged in decreasing order of merit as follows, the 
quantities being those applied per acre, in hundredweights. 

1) calcium sulphate : 7.97. 

2) aluminium sulphate : 0.80. 

3) manganese sulphate : 1.59. 

4) potassium permanganate: 0.80. 

5) iron sulphate: 3.98. 

6) manganese sulphate: 0.80. 

.7) sodium chloride: 0.80. 

8) iron sulphate : 2.39. 

9) calcium sulphate: 6.37. 

10) sodium chloride: 1.59. 

, n) iron sulphate: 6,37. 

12) potassium permanganate: 6.37. 

13) check plot. 

14) aluminium sulphate: 1.59. 

15) calcium sulphate il.gs* 

16) sulphur: 1.99. 

17) sulphur: 1.59. 

In these experiments calcium .sul])hate acted as a real manure, stij^ply- 
ing the lime in which the soil is deficient and probably also acting with it.s 
acid radical. The maximum quantity of ferrous fertilizer had a considerable 
action on the process of fermentation, especially in the ,snm]>le in which the 
sugar content was high. Neither the must nor the wine showed atiy sign of 
turning black; the wine kept always clear and brilliant. 

Sodium chloride seemed to favour the ripening of the grapes but also to 
cause an imperfect composition of the must; fermentation is vslow but the 
saccharomycete shows the greatest activity, and the wine appears good in 
its chemical composition and keeps well, but its colour is marked by an 
unpleasant reddish yellow tint. The taste would be good if it were not for 
a peculiar, almost brackish taste. 

Aluminitpim sulphate gave the heaviest bunches and delayed their 
ripening, which may be an advantage in countries situated on the 
southern limit of the vine belt. - 



Results of catalytic manures on vines. 
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Noteworthy is the influence that mani^ancse sails exert as catahtic 
manures. Tlie sulphate gives a lower crop of grapes t liuti the ])ennanganale, 
lait the ])ercentage of yield in must is superior. The best restilts with per¬ 
manganate were obtained by the smallest of tlie (tos(‘S eiu])k>ye(l ; tiu* sul¬ 
phate, on the contrary, liacl most effect when a])plie(l in the largest doses; 
X^eniianganate acts chic‘fly on the w'cight of the gra])es, imd the su1]>]ia1e on 
the conipOvSition of the must. The salts of mungant‘se gave a great erU‘ot on 
the formation of sugars, which is also accompanied l>y a high production of 
acids ; the grapes ripen less readily than in the control plot, still,however, 
with a high index of ripening. The must deposits a good deal of lees before 
beginning to ferment, it is somewhat turbid, and ferments somewhat slowly; 
the saccliaromycete utili/.cs the saccharine material well, yielding a high 
production of alcohol, superior to that of all the other sam])les. In the 
wine no sign of blackening appears; in spite of the high alcohol content a 
film of mycoderma vini rapidly forms on the surface of the wine, Tlic writ¬ 
er found the ox> dase reaction barely noticeable in the must of grapes ma,tiurecl 
with manganese salts, and not at all in the wines* The wine was clear, 
straw-coloured and it very soon developed considerable fragrance, its taste 
was remarkably and persistently clean. 

It seems that sulphur ameliorates the ripening of the grapes; fer¬ 
mentation is very rapid; the utilization of the sugar by the ferment 
reaches almost the theoretical maximum. The wine clears slowly but 
then retains its limpidity. When sulphur is applied in excessive doses, 
wine acquires a taste which somewhat resembles that of garlic. 

X048 - The Maugosteen, —- Fatrchilu Baviu (Bureau of Plant Industry, IT. S. Depf. of 
Ag^icU^ture)in^/t^/c»wf»ab3/H^!/^^^%, Vol. VI, No. 8, pp. 33D“347» 4 WashinuUm, 
D. C., Aufust J*0i5. 

It was formerly believed that the niangostecn {Garcinia 
could not live anywhere outside the Malay region. It has in recent years, 
however, shown itself capable of acclimatization in many tro]>ical regions 
remote from its original home. 

Its fruit, which the writer considers the most exquisites at tropical 
fruits, Stands carriage fairly well. It appears that if it is carried in a dry, 
warm, close place (not too mtxch ventilated nor put on ice) it keeps for 
25 days without decaying, 

In Java it is grown, but not on a commercial scale. At Singapc»re 
there are some small mangosteen orchards, that is, mangosteens mixed with 
other fruits. Tn Ceylon, where the species was introduced fnnn the Straits 
Settlements about 1800, it is still a rare plant, though it thrives well in the 
island. The mangosteen has been acclimatized ixi the Madras Presidency 
(British India); at Saigon, where it was imported from Penang (Malacca) 
about a century ago; at .Trinidad and Jamaica (West Indies); at Domi¬ 
nica; in Hawaii; in the Sxilu Islands (Philippines), etc. At Porto Rico and 
in Cuba mangosteens grow but have not yet borne fruit. Several attenxpts 
have been made to acclimatize the tree in Florida and California, but 
without success. , ' < ., 
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About nine years aj>() llic maiii’osUvn was introduced into the Paiiaiiia 
Canal zotK‘ and hcemed b) Ihuvi*, but the e\|Knimciilal i>aulen was disooii- 
tiinu*d before anyderiiiile le.siills had been lealized, batchy, th(^ W'ork has 
been Itdcen tip aj^^ain and t^ives ]>iomist‘ of siuvess. 

Tlie luangosleen requires to glow in the shade; it inav be grafted on 
similar ra])id growing si>eoies, such as Gaycinia indka, (L xanfhochymns 
upon which, however, it does not always succeed; by using the nuliiod of 
inarching or “ grafting by aj 3 })roach ’* it may l^e grafted on twenty other 
species of Gaycinia, esjtecially on G. iinctoyia, G, numlla luid (t. Hvim^stonei, 

The writer is of o])inion that of the .p genera and }5o ,species belong¬ 
ing to the inangostoen family {Gidtijerae) iiuiny deserve investigation 
as niangosteen stocks, though he does not think that much is to ])e expected 
from direct hy])ridization as it is so far sui^erior to all its congeners. 

1049 - Investigation into the Retarding Effect of Lime on the Growth of Conifers, - 

IIOPKrN‘^ON, A. D., Ki^kinotodt, II. D. A^rkuUuml SfudaUs* OastUe, Nw Soiios, 

Vol. XVJI, Part 4, pp. 176-178. CiroucostcT, July 1915, 

An investigation was .started at the Royal Agricultural College Ci- 
rencestet in 1914, the object of which was to ascertain llie effect of varying 
quantities of calcium carbonate on the growth and devel(q)iiient of certain 
conifers. Douglas Fir {PsmMsa^a douglam Carr) was the s])ecics 
selected, since it is calciftige. Two-year seedlings w'cre obtained fioxu a 
district where the soil contained insufficient calcium catbonale to affect 
their growth. Artificial soils were made froiusand free from lime, 5 percent, 
of leaf mould obtained from a beech wood, and varying quantities of cal¬ 
cium carlxmate in the form of ground chalk. The .soils were placed in 
specially prepared concrete pits, which were similarly vsituated and all 
adjoining, and the seedlings, 25 to a pit, were planted at equal distances 
from one another. The seedlings were planted in March and measured in 
the following May. Their heights were again taken in the May of the 
present year. 

The conclusions which can lie drawn from the exf)erimcnts are sinmna- 
ris(*d as follows; 

X) Douglas Fins grow well in sandy soil with small amounts of cal- 
ciitm car])ouate; 

2) Increasing (inantities of calcium carbonate up to 8 pcT c(‘ni, 
lifive a (listiiicl ndarding effect on llieir growth ; 

3) Above 8 per cent, of calcium carbonate, some facior, whose in¬ 
fluence has not yet lieen established, dominates thivS retarding effect of the 
lime. 


LIVE STOCK AND BREEDING. 

1050 - Piroplasmosis of the p&rvum Type in Cattle in the Lower Basin of the 
Mediterranean (Mediterranean Coast Feverb — Carpano, mattj;o, ia la CUnka 
VeUmam, Rtmi^pxa di Poluk Sanitaria e di Jgienr, Year XXXVIII, Nos. la aud, 
bVMj pp. 19^-550 aad 55^50^, id %s, 2 plates. Milan, Jtmc 30 and July 15 and 30 

In byhia as in the whole of the lower Mediterranean basin there is a 
special disease wliitdi aitocks cattle and which is especially severe for im- 
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ported animals. Its course has an enzootic character with symptoms 
resembling those of the African East Coast fever an cl of tropical piroplasaiosis: 
it is caused 1’>y the association of two j)iio])lasius of the pawimi type; 
Thcileria parva and Pvroplasma anmtlaium. In (U'cler to distingr.ish it 
from other similar diseases the writer calls this pathological condition 
Mediterranean Coast fever The writei has studied il in Cyrenaica and 
reports, in the piesent paper, upon his researches and on their 3'esulis. 

He groups the piropksmoses of thetype into: J) not inocu- 
lable ones: Rhodesian fever or African East Coast tever, caused by Piro- 
plasma hacilliforme (syn. P. pammi or Thcilcfia parva] inoculablc ones: 
•2) tropical piroplasmosis or Transcaucasian piroplasmosis causc^d by Piro- 
plasma annulatum (s^ni. P. iropicimi) ; 3) Pseudo-Coast fever caused by Pi- 
vQplasma mutans (syn. Thcileria nmians). 

The piroplasmosis studied by the writer is unknown to the tnitives 
because, in the country itself, owing to immunity, especially of a hereditary 
kind, the disease aj)pears sporadically and most frequently in a mild form. 
Imported cattle, and especially these coming froml ocalities in which this 
infection does not exist, prove the most receptive. Thus, in the severe e])i- 
demic s+'udied by the writer, the animals affected were almost exchisir^ely 
Serbian cattle imported for beef and kept with the native herds in Int'ali- 
ties infested by ticks. Other cattle imported from Tunis, Sardinia and 
southern Italy had hern some time pieviously in the same conditions of onvi- 
ronment without presenting numerous and severe cases of infection. Tk‘sc 
observations lead the writer to believe that as cattle coming from Ihe latter 
localities contract the disease with difficulty oi only in a mild form, they 
must tmdotibtedly possess a certain immunity due to regressive infections 
or to heredity 

The Mediterranean Coast fever attacks more frequently young animals 
and females; in Cyrenaica it broke out in March and reached its greatc*st 
intensity in July, The disease can follow its course uiuler thiee forms; 
r) acute and vsometimes very acute ; 2) sub-aculc ; chronic. The ana¬ 
tomical and pathological lesions are characterised by symptoms of conges- 
tion and haemorrhage which attack all the tissues of the organism. te 
writer descril^es them according to his niacroscoiiic, histological iiml patho¬ 
logical examination and concludes that the spc^cies that he sttulied in 
I^ybia (Bengasi, Ghemines anxl Soluk) are of the same nutun* as 
described by several writers in Egypt, Tunis and Alg<'ria and that this 
affection is not caused on the whole norchern coast of Afiiva hyw single mi€r<H 
organism, as was hitherto believed, but by the association of two Jiucinato- 
zoa, which act at the same time, or nearly so, on the same animal. The 
haemo-piotozoa found by the writer are, as has already been said, of the 
following types: i) Theilena parva (syn. Piroplasma parvum or Piruplmma 
baciUiforme) identical with the one he had studied in Eritrea; 2) Piroplasma 
annulatum (syn, Piroplasma iropicum). 

The writer gives a description of these two xiamsites according to the 
results of these researches. He finds a striking resemblance, l)oth biological 
and morphological, between Piroplasma anmdaium, P. mntam and NuUalia 
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eqiii and he deduces the necessity for uniting them in a single group for 
the study and classification of* piroplasnis. 

The onlytkk found in large minibcns on the coast of Cyrenaica is 
Hyalomma acgyptium, which lives, i:i its adult sltige, an cottle, horses, asses 
and camels; it appears to be the carrier of Tlieilena parva and of Piropla- 
sma minulatmn. 

The first of these two piroplasnis is almost always non-inoculablc, 
the second is easily transmitted l^y moans of infected blood; these experi¬ 
ments on transmission have allowed the wiiter to isolate completely the 
two parasites and to study the x>athologic«il action of each. 

No specific treatment is as yet availalile; the salts of quinine, endo- 
venous injections of x per cent formol and the endovenous and sub¬ 
cutaneous injections of trypan biro did not yield any results. 

The writer devotes some special chapters to the diagnosis, prognesis and 
prophylaxy of the disease and gives an ap]iendix containing a ])iblicgrap]iy 
with reference to 53 works. 


1051 - She6p**niaggQt Flies. — FKOCCArr, W, W. (Oovcrmnenl ICutonioloRist) 

of Ay,ricuUurCt South Wales, Famen* Bulletin, No. 95, 52 [pp., 4 plates, Sydney, 
March 1915. 

The object of the above Bulletin is to condense all the information that 
has been obtained and published dealing with this matter since the appear¬ 
ance of the writer’s report on The Sheep-maggot Fly, with Notes on 
other Common Flics ” {AgricuUmal GazetU, N. S. W. 1904, x>- 1205, Ibid, 
1905, p. 16) and to bring the whole of our information up to date. 

A description is given of the following species, all of wliicb have been 
identified on live wool: — Smaller Yellow House Blow-fly {Cedliphora oce- 
aniae), Golden-haired Blow-fly {Calliplwra mllosa), Englisli Blow-fly {Calli- 
phora erythrocephala), Reddish-brown Blow-fly (Nco-mlliphora ochracea), 
NSniall Green Blow-fly {CalUphora varipes), Blue-bottle fly or Shcep-nuiggot 
Fly of Great Britain {Lucilia micata), Bronzy Blue-bottle Fly {Lucilia me- 
say), Island vSheep Blow-fly {Ltwilia iasmaniensis), Common House Fly 
{Musca domcsHca), BUvSh Fly or Raven Fly {Mnsm corima). Stable Fly 
{Sfiomoxys cahUrans), Shining Black Fly {Ophyra nigra), (key-striped Fly 
{Sarcophaga aunjrons ), 

Faciars governing the spread of the pcsL — The writer discusses the rea¬ 
sons leading to the adoptioti of the wool-blowing habit by various species 
of flies. Once this habit had become established the work of the slieep- 
breeders themselves, especially in Australia, in endeavouring to increase as 
much as possible the wool-bearing surface of the sheep, was instrumental 
in bringing about an increase in the numbers of the pest. The wrinkly stud 
Merinos were obviously particularly exposed to attack. 

Sheei>maggot flies now occur throughout Australia wherever sheep 
can find pa.sture, but the greatest losses have been caused in New South 
Wales and Queensland. Sheep may be blown at any time of the year pro*- 
vided the weather conditions are favourable to the flies. The greater the 
'rainfall and consequently the richer the pasture the more active the sheep 
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flies become in. early summer. A dry, cold winter or an excessively hot, 
dry summer seems to act as the greatest cheek- 

Preventive Measures. — ]\Iost of the information under this heading 
has been obtained from investigations carried out from tlie ClovenJtnent 
Sheep-fly Experiment Station in the Brewarrina Dislrit'l. 

It was found that most of the flies were congregated in shdttn'cd areas 
and chiefly near water, these being the sp()ls in which dead stock and other 
carrion, in which the fllies breed, are invariably found. The wrilcr regards 
all such decaying carcases and animal matter as the initial centres of infec¬ 
tion and advocates their destruction as the first of the necessary prevent ive 
measures. When a recently dead animal is found, enormous numbers of 
flies can be attracted and killed by half skinning the carcase and slashing 
the flesh and then treating it with a solution of 1 lb. of arsenic dissolved T,»y 
boiling in 5 gallons of waters. Such bait, however, loses its efficacy within 
the second day, owing to the action of the arsenic upon the flesh, but if the 
carcase be turned over the under surface can be treated and used in a simi¬ 
lar manner. 

Where the carcase or offal is already infested with maggots it should be 
burnt, but such burning should be carried out in a conscientious manner. 
If burning is impracticable the dead beast may be skinned and cut up, the 
paunch turned out, and left to the sun and the birds. The bulk of the mag¬ 
gots being protected from their enemies and the weather by the shelter 
of the dead body the mere turning over of this latter is of value. 

Trapping. — Experiments are in progress on the use of traps or baits, 
but no satisfactory method has yet been devised. Among the baits tried 
was a mixture of molasses with a solution of arsenite of soda ; the molasses 
in itself proved unattractive, its only value being to hold the arsenical wash 
on to carcase or meat baits. 

Attempts to attract the flies by means of animal and vegeta 1 )lc oils 
have not yet met with any material success ;someT5o distinct mixtures were 
tried in this connection. Strong smelling putrefactive mixtures poisotied 
with arsenite of soda placed in tins, so devised UvS to prevent the access of 
birds or other animals while allowing free ingress to the fliCvS, were success¬ 
ful in attracting these latter, but unfortunately they would not stn^k ttp the 
mixtures, at least not during the critical period. 

Experiments with Washes, Dips and Powders. — Of ten samples of 
liquid dips tested, six failed to kill more than half the maggots in an hour's 
immersion, the remaining 50 per cent suffering no ill-effects. Dry powders 
were equally inefficacious. Carbolic and turpentine appeared to be the most 
penetrative chemicals in washes for treating fly maggots, but in combination 
with the oils used the latter appeared more lasting in effect. 

Bluestone (Copper sulphate) has the advantage of deodorising the 
wool and thus minimising the risk of renewed infection, but its tendency 
to impair the quality of the fleece and to stain it a blue tint has caused it 
to fall into discredit. 

In estimating the value of a specific, isolated trials ate, worthless* It 
has been found that the temperature of the wool varies very greatly, though' 
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not i)K)i>(>rti()tiutely, with the temperature of the almob})herc; thus, a bpociiic 
nisC(i towaids the end of Novcinber might have obtnuied a bpleiidid testi¬ 
monial, simply because the inleiihe heat on the smiaco of the wool acted 
as a detenctit to the hies. 

In all, 15 specifics, the property of various makers, weie tested under 
exactl}" tuiifonu condit ions. These mixtures might be divided into 3 groups: 

r. Dry powdci dips dusted ovci the rump and rubbed into the wool. 

Oil niijctuics 

j. Mlvtuies eiuulsilied with watti 

The fust gioup, although containing several highly recommended Bti- 
tish specifics, proved unsuitable to Australian condilioius 

Those in the second group gave the best results as regards killing or 
driving out the maggots, ])ut nearly all matted and stained tlie wool. 

The third group, though not always giving the best results iu killing 
the maggots, left the wool in most cases in a nutch better condition for 
shearing. 

The idea inoculating the* blood of the shcej) in order to lender Ihem 
iminuiie is dismissed as valueless. 

The value of other insects and birds in the control of this ] )est is discussed 
and also the possibility of finding plants attractive to the jQUes as a means 
of trapping. The work of the Clialcid paiasilic on the vSheep-maggot fly 
{CaUiphora mfifacios) has already been uotkx‘d iu a previous BullcHn (1). 

105.2 -Phosphorus Metabolism of Lambs.—Ross, k.i<. (ifcnowkCht^imsUy), KEitii,M.iL 

(Assistant) audORiNDLY, IT. S. (Clucf, Dhision of Animal Nutrition, Dept, ol Animal 

Husbandry, University oi lilliiiois) in fotonttf 0/ Kimnh, Vol. IV, No. 

Washington, D. C., Augu.st, 1915 . 

The present paper gives the experimental data relating to the ]>hos-* 
phorus metabolism of lambs when weighing, on the average, 115 lbs., and 
forms ])ari of a series of investigations into the influence of different (tuam 
tities of protein upon the nutrition of young growing lambs. 

The rations fed consisted of alfalfa hay, shclletl maize and old process 
liuse(‘d lucfil. The cai e of the animals and luetliods of analyses are described 
in detail. 

It was found that there are marked differences iu the percentages of 
the diffetenl forms of phosidiorus occurring in ilie feeds mentioned and in 
the ratio of phosphorus to proteiu. A large pail of the phosphoius of ah 
falfa hay consists of the acid-soluble inorganic form; that of maize of half 
acid insoluble and half acid soluble, the soluble being largely organic; and 
that of linseed meal is largely in the acid-insoluble form, the soluble being 
about equally divided between inorganic and organic phosphorus. 

Fed with the ration stated, lambs excrete in the urine only 0.2 to 0.5 
per cetil of the total phosphorus ingested. 

The forms of phosphorus excreted in the faeces show that the forms in 
the feeds consumed undergo marked qualitative umd quantitative changes 
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during the processes of digestion and metalK)]isiii. Tlies(‘ (‘lumgt's losult iu 
only a small percentage of acid-iiiholtible ])hos])liotiis and <l lokitively 
large percentage of inorganic acid st)lnl)U‘ plios]>lioms being loitinl in (he 
faeces. 

The restdts of the experiment indicate that tlu‘ phospboius icqnircment 
for the normal growth and iatteuiug ol l.itn])s docs not exceed gin ]>er day 
per 100 lbs. of live weight. There is no evidence of correlation between 
the amounts of phosphorus retained in the body, on the one hand, and the 
amounts of phosphorus ingested, the aiiioiinls of ])roteiii ingested, or the 
body weights of lambs, on the other hand. 

Variations in the quantity ol digestible protein consumed, horn t.50 
to 3.19 lbs. per 1000 lbs of live wciglit per day, by lambs, do not influence 
significantly the forms of phosphorus in the faeces, the total phospliotus in 
the urine, or the total phosphorus stored in the animal body, ex])ressed in 
percentage of the total phosphorus ingested. 

1053 - The Influence oi Albumen and Its Derivatives upon the Formation of Gly¬ 
cogen in the Liver, — Ricihujdsin, Hunkich, iu Ihmkimisck /u/m/u///, \ol 7(», 

Nos. 3 and4, pp. Beilin, August lorfj 

The writer has been able to show that pe]>tone iutioduced iul0 the liver 
of the tortoise completely hinders the formation of glycogen. The ssime 
effect is produced on using hydiolised ciusein. lireptone does not affect 
glycogen formation, neither does a compound of glycocoll, leucine, d* ala¬ 
nine and 1-valiue. Glutamic acid arrests the formation of glycogen. 

It therefore results from these experiments that certain amido-acids 
are capable of hindering the formation of glycogen iu the liver. 

1054 - Grass Palatability Tests. — BuEAKv^r-Lt, R., m ih Amcuitund Otniit of Niw 

South Wakif Vol. XXVI, l^nrl <>, pp, 485-486. Sydney, June 2, 

During the summer 19x4-15 (which followed a veiy wel sjuing) ex¬ 
periments were carried out at tlicHawkesbury Agricultural the 

palatability of certain forage plants viz: 

Introduced grasses. -- Fahptilnm dilaklmn; Chhris (layttmt (Rhodes 
grass); Brmus inemis (Ilungariaii Brome gnihs); Potf muhiijem (Texas 
Blue); LoUumfmmr, Bromus dhtUns (Prairie); atmik vur. 

valida. 

Native (Paddock Lovc(!rass); An* 

irofogon mtermedm (Rare Jilue (kuss). 

Each species occupied a quarter acre plot and the plots ran in adjoin¬ 
ing strips. 

Cows were turned on to the pastures morning and allernoon and ob¬ 
servations made as to the time during which they fed s]Kmtau<*ously on 
the various plants and when they would cat certain grasses under compul¬ 
sion. One experiment was made during the vegetative period and a 
second during the flowering and seeding period ami included the species 
Eragmtis abyssimea (Teff grass). 

During the first experiment the species most sought for by the cattle 
was Bromus ciUatus, followed by Paspdum dikkium and Bromm mmh 
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Iti llie second ex])eruiieiit P(isj)alitHi dilataUim was the most popular species, 
followed by Lromns incym%s. In both cases Chloris Gay ana was only 
eatt‘U tinder necessity. The two native s])ccies were neglected for the 
cnltiyaled grasses in both periods ot growth 

To oonfiuu this, btiiuUes of Andropogon intennedhis wcie])laced before 
cattle in a yaid but were refused. 

These conclusions arc not absolute nor final since the palatability of 
forage plants depends on the nature and composition of the soil, the 
climatic conditions and individual variations of the animals, etc. 

1055 - Decomposition and Formation of Albumen by Bacteria in Silos. - vSirrx/rR, 

A, iu Biouhuni'ichL Acitschnft, Vol 70, ISTos z and 3, pp it)c) -jos Ikilni, 

The best iermeutation is obtained in a silo by using lactic acid bac¬ 
teria. The most satisfactory micro-organisms arc those growing at low^ 
temperaturevS,like/?f7u7/^^.s cncmicns fermcniati, which is often employed iu 
Germany. 

The writer studied this bacleiium to ascertain: a) if it is capable oi 
decomposing the albumen of the forage; if it is able to form albumen bysyn- 
thesis, as yeast does. 

The object of the first experiment was to ascertain wdiether the bac¬ 
teria can decompose the albumen of hay. Tor this purpose the writer sub¬ 
jected hay, with, or without,the addition ot sugar, to the action of the said 
bacteria. The experiment showed that these micro-organisms arc incapable 
of decom])Osing the albumen present in hay. 

In a second experiment endeavour was made to determine whether 
Bacillus awumem fermentati has the power of forming albumen syntliet- 
ically by means ot asparagine, urea, or acetate of ammonia. If this were 
possible, it would be easy for the agricullurist to increase the albmnen of 
forage by the addition of asparagine, etc. to the silo. The experiment, 
however, proved that the bacterutiu is incapable of forming albumen 
synl helically. 

ioM» - The Industrial Utilisation of the Waste Product of Bice-Hulling. — 'fJfOVnLLT, N., 
in U (twinah dt Risiculkim^ Year V, No. is, pp au. VmdU, August us, non* 

The wiistc i>r<)dncl of ricc-hulliug (‘‘ pule di ri.so’’),wliidi coiisihts ol 
the lh)ur of the most cxterniil p,vrl of the luesocaift of the and is pro- 
dticed by the decortication ])rocc8S, forms an easily digested and very rich 
feed with an est)ooiaUy high content of nitrogenous and fatty matters. The 
results of the exi)crimeirts of the writer sliowed that " pula verglne’* is 
superior to oats (dry giaiu) iu ijrotein and fatty matter of which it contains 
nearly tliree times as much (i). 

In spile of its liclmess.this feed is practically only used in the agricul¬ 
tural districts or their neighbourhood where it is produced and in the 
coolest season when it does not fennent. The laige qumitities of this waste 
product and the readiness with which it becomes sour are obstacles to its 
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wider diffusion. The writer therefore ndvnses its (*oiiversioii into t nkes, by 
subjecting it to great pressure. Buch cakes keep for a longtiint^ and aie 
easily transported. 

1057 ~ The Effect Produced upon the Fatty Matter of Milk by a Hation Exclusively 
Consisting of Sugar Beets, - Uons, J. .mdWeKM/VNo, 11. in /aUhnlt turNubun^^ 

umi Gmmmittel, Vol. at), Mo. la, pp. 4 aV*17."»* IVlutsstov in \\ fslphnlin, j uijr i *1, nji 

The writer analysed a samjde of bultor coming from a funu where it 
had been necessary to feed the coWvS for a long time (‘xclustwly upon sugar 
beets, without giving them any other forage, siicli as si raw, bay, etc. The 
butter was of normal colour, but excessively hard and its tusle was un¬ 
pleasant. 

The analysis gave the results set forth in the following table. 

I till hr. 

Water . . . 11/a percent. 

Ash . " 

Casein snid lactose... i-.jH 

Degree of acidity . w 


httilv mhr oliU(tta\ 

Melting point. 33»C. 

Solidifying point. 33" C, 

Refractive index at 25^ C... 31 

Degree of acidity. 3,f)i 

Rcichert-Mdsslindex.... • . 38.lO 

Polenske index .. 6.16 

Saponilkation index... a vj A 

Iodine value. 


The butter is characterised by its small aiiicnmt of ash, tin* great quan¬ 
tity of soluble volatile fatty acids,es])ecially in the fatly maUei,amllliesur- 
])risingly large content of insoluble volatile fatty iieihs. The iodint* value 
is very small In spite of these characteristics, the huittu' is of alxmt ihe 
same composition as that obtained by feeding cows ou a mixlmi* cd IhvIs 
and other food stuffs. 

1058 - The Influence of Lime upon Beproduetion. • p:MMr,iucn, umi i^opav, 

OSJKM, in Lmdwirischuftlichc Jahfbuchfr, Vol. .|H, Nt). pi>, u.S no, Ucilin, P, 

In a previous experiment, the writers found that hmiale guiu(*a*pigs 
which had been fed 0 j gr. of Ca CIg per Idlogrum of live weight for H immlks 
were more productive than others receiving none of this salt. As the nuclei 
of the reproductive cells contain a large quantity of calcium cliluide, they 
continued their researches in order to determine whether a larger amount of 
calcium administered with the food could have an effect upon t he mat nrution 
of the ova and the process of reproduction in animals. 

Mice were first selected as subjects for experiment, then guinea-pigs 
and finally rabbits; they were all divided into lots. 
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A 1 )as*i 1 ration was led wliieli remained constnnt in one lot tlirouglioiil 
the cxpcMiiiUMil, while in the other lots, the salt to ho sttidied was added to 
the ration. In addition to calcium chloride (Ca Olg), N\ete also used ; niagne- 
siinn chloride sodium chloride (NaCl) andixUassinmchloride (KCl). 

The anuninl of salt, which varied from 0.02 to 0.44 gm. per kilogram of 
live weight was administered by soaking bieiid in a solution of the salt. 
The salt was ted to all the animals conoeined from the x)oriod before 
maturation of the genital organs iti both sexes until the moment of partur- 
iticni. 

The ex]>eiimeiils clearly showed that a larger dose of the lime increases 
not only the ntimlxT in the 1 itt or, bnt also 1 he number of litters. 

Chloride of caleituii is superior in this case to chloride of potassium or 
chloride f»f nuiguesiuiu. The average weight ot the iiewdy-born offsx)ting 
of mothers to wliieh lime had been given was, however, a little less than that 
of the control litter. The best elTcel in the case of mice was obtained by giv- 
iiig 0.4 gm. of lime ])er kilogram of live weight. 

Sodinm chlotide also increased np to a certain point, the number of 
litters. Chlotide of ]>olasshim *ind chloride of niagtiesitim, on the other 
hand, had no effect 

The hirger proclnction of young in cases where chloride of calcium was 
given did not decrease tlu‘ live weight of the motheis. On the other hand, 
w'heii the females wete given chloride i)f sodium, a loss of live weight of 
12 per cent after ])arturition w'as recorded. 

The surprising x)art of these ex])erhaents is the bad effect of chloride 
of potassium. The writers advise llie further study <3f this qtieslion.Tlie;^ 
think that the bad effects of this salt ate dtte to the fact that bone de¬ 
velopment suffers when the amount of potash in the ration is increased while 
the amount of calcium remains t lie same, further, it has been observed that 
a vStronger dose of potash injures the action of the heart. 

The fact that the number of litters is largct in the case of the animals 
which teceivedAhe calcium than in tlie ecmtrol iudividnals may be due Ui 
2 cativses : r) that the calcium excited the funeltonitig of the ovary and that 
the latter i>roduced a largest number of ova; heuee there were moreovainthe 
tit(*rus capable of fertilisation by tlu‘ vHiK*rniuto/.oa ; 2) that the uterus receiv¬ 
ed tlu' same number of ova from the ovary as in the ease of the conltol ani¬ 
mals, but the f(*tttlisatiou of the ova was more su(\*csssfnl owing to the good 
elTect of the calcium. The writers consider the first explanation the more 
probable. 

1059 - Experiments in Germany on the AhderMden Method of Determining the 

Period of Pregnancy in Mares (i), — Bf^RNUAUDT uaU ironmuK, in BetUm 

hche '^ochms>c(mit, Ycat No. PP Berlin, Angnst i<n$* 

From experimeuts carried out on about 70 marcs, the writem conclude 
that the Abdekhat,t>bn method is only of practical value when it is 
known how long it is necessary to keep the animal fasting in order 
that the ferments dissolving the nutritive substances in the blood may dis- 

(i) See also ll Jaimury No 60 j JB. April tqiSt Ko. 40S, {Bd,) 
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appear. As long as this is not known, it will he iiupossilile to (HMiiigiiish 
in the blood between the ferments decomposing niilrilive substances 
(called digestive ferments) and those breaking np llu‘albumen oi Ihepla 
centa (specific ferments). The ex'peiiiucnts ol the wiilets havi^ a])parently 
shown tliat digestive ferments only disap])eni after soni(‘ <lays’ lasting. It 
would seem that it may therefore be concluded tluit Ahiucru/U^iu^^n’vS 
method will never be of i)ractical value in horse-breeding. 

loOo - Inheritance of Coat-Colour in Rabbits.— punnlj', r. c. iti / oumai of ch mtu s, \ et «>, 

No, I, pp 37-50. nonUou, Jnly 1915. 

In a previous paper (i) the writer, in order to account l(n' the tme:K;])ect- 
ed appearance of rabbits ol the agouti pattern in litters from black ]>arenth, 
framed an hypothesis based on tlie presence of three factf)rs, viz: 

A, the agouti factor which inhibits the full inoduetion of black ])ignum1, 
turning black into agouti, and tortoise into yellow; 

E, a factor for the extension of the melauic pigment which turns yellow into 
agouti and tortoise itito black; and 

D, a factor which inhibits the operation of the agouti factor, causing the 
animal to appear almost or quite black even if the agouti factor be pre¬ 
sent. 

It was suggested, in order to explain the ex|)erimental xestilts, thal 
complete coupling occurs betweeix the factors D and E so that animals of the 
constitution Dd Ee produce only the gametes DE and de. The factor 
however behaves in segregation independently of D and E. Owing to this 
coupling no animal which is heterozygous for E can be homozygous for D. 
The zygotic constitutions of animals containing D, E, and A are therefore 
limited to the following: 

1. DDEEAA 

2. DDEEAa 

3. DdEEAA 

4. DdKEAa 

5. DdEcAA 

6. Dd Ec A a 

Nos. 1,2,5 and 6 should be nonnal blacks, Nos, 3, and 4 ag<mti blacks* 
One of the objects of the writer's ])resent experinienls \^as to find the 
animal of the constitution DDEEAA, which akme umoug the loreg<niig 
classes had remained unidentified at the time of the pubihaitiou of the 
previous paper, such identification being of course critical for the hypothesis 
advanced. 

Blacks resulting from the matings between agotiti-bhu*ks of tlie const- 
tution DdEEAa were tested by crossing with a chocolate bttek uhose eon- 
stitution in respect to the factors in question was ddKEm. h>>urtei‘n does 
were tested in this way and gave results in close agreement with the ratios 
expected, further, the animd of the constitution DDEEAA was a tiormal 
black in appearance. 


(x) Jomml oi Gemim, V0I, XI, pp. a.8x-i3H, 
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If the theory us to the coupling of the factors D and E he correct agouti- 
blacks should always be heterozygous for D, In order to ascertain if this 
were so live agouti-blacks fioin agouti-black ])<itciits were tested and in 
each case the animal was shewn to contain A and to be heterozygous for D. 

In oj{l(M to test the nature of the cou])liug between the factors D and 
E auuinber ol labbits of the constitution DdEc A A were bred and mated 
with animals containing neither D nor E. As in no single case did agoutis 
result from such mat itigs the \vriter infers that neither dEA nor Dca gametes 
were formed and consequently that if the coupling between D and E is not 
comi)letc it must at least be of very high intensity. 

The relations of the chocolate series to the factors D are considered in 
some detail, The e\])(‘rimeuts made in this direction established the fact 
that an animal which is pnie chocolate in a])pearaiice can carry the factor d. 
The evidence obtained showed that there ejdsts a chocolate series containing 
the factor D, viz. ciniuimon, (h‘ep cinnamon and chocolate which is strictly 
parallel to the corres])on(Hng black s(‘ries viz, agouti, agouti-black and black. 

Experiments with blue rabbits showed that a blue rabbit may carry 
the factor i) in the same manner as a black. 

The writers consideis his nsults admit of intequetation both on the 
*'l’reseuce and Absenee^' hypothesis (jissuming that auuplete coupling 
obtains between i) and K) and on that of “ Multiple Allelomorphs”, If 
this latter be accepted, and this nmm the complete abandonment of the 
” Presence and Absence" hypothesis in Jill cases ofMcndelian inheritance, 
it is necessary to asstntie t he aciiou of three definite factors, atiy one of which 
is allclomoqjhic to any otluT, so Unit a given zygote cannot contain more 
than two of the three, in order l>ring out the dillerence between these 
two explanations reontrse is had tot lie case of the Himalayan rabbit re¬ 
cently discussed by Sturtevant (i). In tbe oiiiuion of the writer, however, 
it would be premature to reject the " Pu^cuce and Absence” hypothesis 
so long as there are no tacts which render such a step inevitable. 

Thc])aper is accompanied by a hildiography containing twelve refer¬ 
ences. 

looj stock Breeding Conditions in the Districts of Bonguela and Huila, Angok 

* UA Costa, An'u^nio .umI Mahcwucnah, Rni r,A Jxn.io, hj RmsUt tk Mnliema 

Vt^knmttia, Vm XU, Nmh. in'?! no iM; Ym XIV, Nos i57 to 

fV)i pp. i-<); is-VJ; pp. HP. I.itiuftty Rfay 
In the interior of Angola and more particularly in 1 he region of Quillen- 
ges, are bred in a condition of complete liberty cattle which are often pro¬ 
vided with a more or less developed hump (a sign ni an admijcture of 
zebu blood); other animals, with or without u hump have pendent, swing¬ 
ing horns. The majority of these cattle have dfetinctly concave, sometima 
lectilinear, profile; they are rarely over 5 ft.i in, in height and are ofelong- 
ated build. Their coat is very variable; in short, they show considerable va¬ 
riability with ev’ery intermediate dt*grec between the extreme types. 

The tiativc cattle of the districts of Bcnguela and Huila which supply 
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the mitnicipal meat markets of Tvoauda, Beu^uola and Cihnnbela, iii(‘ ol 
bad build from the ])oint of view of meat piodnction, only yiclilinv^ ftoiu {6.5 
to 47 pox ceulof live weiglil and never totalling | cwt. ])erl)(.Msl Atti'iupls 
have been iixndc to convey them to T/isboii &)t slauglitering, bul hawMiot 
been a coiixmercial success. At the same time Ihi oxpoit ol live entile 
and of Bcngxtola hides is very large, Benguela also exports a sm*ill (luanliiy 
of beef preserved in biine and a certain number of sheep and goats I'he 
live cattle exported are usually intended for slaughtering, but they aresome- 
times used as working beasts iu tfae importing coixnlry. The cattle and 
preserved meat from Benguela are despatched, for the most part, to vSt 
Thomas Island and, in smaller quantities, to hoanda, Piiiioes Island and, 
finally, to some ports of the Portuguese Congo. 

In the higher districts of ^Benguela and Htiila there is a faiily huge 
number of horses that seem acclimatised ; on the other hand, in Ihe lown 
of Benguela, and generally speaking in the coastal region, only mules and 
asses are found. 

The former come from Portxxgal or the Cape Verde Islands (the mule* 
breeding industry does not exist in the province) and the asses are of the 
ordinary breed reared in the country. Nearly all the asses are light grey in 
colour, they have the dorsal band and stripe and often the bla^e of the mule 
and rarely attain a height of more than 3ft. 11 in. They are partly stall 
fed and partly turned to pasture Some zebras are also bred. 

Sheep are rare, the ewes are rarely milk producers. They, too, arc part¬ 
ly stall-fed and partly grazed. Goat raising is little developed in the province; 
the methods are the same as for sheep, the animals being intended for milk 
and meat production. No fanu has any European stud animals. 

Representatives of the native breed of ])igs axe suiricienlly numerous ; 
their bristles are xxsixally dark, the snout compressed; tlu* <i(lults weigh 
between 130 and 200 lbs There are also im]>oxied animals of Yorkshire, 
Essex and other breeds, these being bred either pure or servt^ to im 
prove tho native breed. The wriU^rs, however, laking into otnisi<lera- 
tion the perfect acclimatisation of Phtropcan hret'ds, advise the lne(»<ling of 
pure-bted animals for the jmqiosc'of entirely replacing the native sloek. 

In the district of Benguela, along the riv(‘T Kavuko, from its uunilh 
to Mt. Biinbas, the writers have found the ts^-tse ily (C/o^siftw palfhdh) 
and have recorded the occtirrence of trypanosomiasis among tlu* animals, 
either indirectly, from the fact that stock-breeding has totally <lisn]qH*anHi 
from the region infested by the fly, or directly from havitig ohserve^rt it 
in goats. From its external symptoms, the writers think that 1\ femuiii 
is the species in qxxestion. The ticks observed were: Marf^aropm daotimiHs 
and Rhiftoephalm appendicuktus, the agents respectively for the trausnus- 
sion of Piropksma Ugeminum, the pathogenic agent of cattle pirophtstnosis 
redwater'Hristeza^' or ** ferrujao'*) and of Theilena pmm, the 
cause of East Coast fever. 

In an excursion to the Catumbela Cotton-Growing Station {** Porto Algo- 
doneirosituated between Benguela and Ivobito, the writers collected G/fis- 
sinia palpalis vat. weilmmi Austen, Bippobosca rufipes and the ticks Mar- 
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l^aropm decoloratm ICocli, EurhipkcpJmlm appendiciihtus Neumann imd 
Eitrhipucphalm evaisi Neumann. 

In addition, they were iufoniicd of tlie existence r)f the tse-tse fly tip 
the Caiave (48 miles from the coast) along the Supda (18 miles from the 
coast) and along the Ilauha, where sleeping sickness is rile. 

In the animals slaughtered at the Beiigucla slaughter-house, bovine 
(9 animals attacked out of 229 slaughtered) and swine cysticercoids (2 ani¬ 
mals infected out of 27 killed) were found. The writers gave advice on the 
organisation of a Veterinary Department in the Colony and the prophylac¬ 
tic measures to be adopted there. 

1062 -The Zoological Relationship between the Banteng {Bibos sondaicus)dM, cmius 
the Zebu [Bos indiem), — Oai^, irniNRicn. iti Kulin-4nlm, Vol. b, Part. I, 
pp. Berlin, I <) I “5 

The question of the systematic po,sitioii of the zebu and the banteng 
in connection with stock breeding has already been the subject of frequent 
studies, notably by Darwin, RfiTiMEYBR, Keuer, I/YPdeker and Durst, 
but the results obtained by these seientlsts are not in agr('ement 

The writer finsl studied 50 banteng skulls and a number of skeletons 
and was able to distinguish j varietievS of h<inteng showing great diflereiices 
between them. There are: i) the Bali animal, 01 Bibos sondaiciti^ domc^ti- 
ms ; 2) the banteng pro])crly so-called, or Bihos javanims fypims] 3) the 
continental banteng. These three ty])cs difler greatly from the three 
types of 1)anteng found by TvYdekker; the writer gives a detailed descrip¬ 
tion of them. 

He afterwards studied, by means of a number of skeletal measurements, 
the zebu reared in the same regions as the banteng. He distinguishes 
2 groups of zebus: r) the group represented by the Gujrati breed; 2) that 
chiefly consisting of the Nellore, Ilissar and Mysore breeds The Gujrati breed 
is the highest type. 

In comparing the characters of the breeds of zebus with those of the 
banteng types, some are found to be common to both forms, although the 
analogy is not complete. The dorsal vertebrae of the zebu do not show by 
their clitection nor by the Conn of their apophyses which are produced 
into shat]) processes, any similarity with those of the dotnestic (laiiteug (Bali 
animal); on the coni rary, tiny more nearly resem1>k‘ the vertebrae of out 
domestic cattle. The cleft at tlie extremities of th(^ spinous afiotfliyses shows 
a degree of d(weloi>menl only found in the case of the zebu. The small size of 
the skull is a character common I0 zebu and banteng alike. In the Guj¬ 
rati zebu, the sha])e of the horns recalls that of the horns of the femaie 
banteng. The direction of the ridge of the froiitalboneiuthe zebu resembles 
that in the primi^emus ty])e, while the convex forehead is a characteristic 
of the zebu alone. The occiput of the zebu has exactly tlie primigenm cha¬ 
racter, although the distance between the two temples is a little smaller. 

The lachrymal bone has, in the zebu, a tfniu intermediate between that of 
the bauletig and of S. L pnmi^mius. 

In conclusion, the writer states that s hypothesis, according to 

which the zebu is a domesticated banteng, is not <x)nfirmed. The zebu 
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shows, in its skeleton smd skull, characters that also belong to Bibox son- 
daicux, as well as others which arc only ty])ical foi the zebu. The writer 
therefore considers the zebu to be a type re]>resenting the extrcuue forms 
characterising Bibos sondaiens and Bos pyimi^eims. 

As regards its phytogeny these observations permit of three pos¬ 
sibilities : 

1) The bauteiig is the primary tyi)e from whicli the zebu has arisen; 
the intermediate forms are dead or, at leirst, unknown. 

2) The zebu is a cross between Dos ■primidi’nius and the bauteng. 

3) The banteug, zebu and Bos pyimif’cnius have all si>rung from the 
same primary ty])e. 

The last hyi)othesis, which is also sup])orted by Dur-st, is the mo.st 
probable and the writer recommends its further study. 

1063 - Black and White Ayrshires. — koulmann, .v. fi. (Dtyt. oi Animni iiusivnuiry. 

University ol Wi'^con^in) in The Journal of Heredity, Vol VI, No. 7, pp. p Wiishiny;* 
ton. D. C. July i<)i5' 

Although black and white cattle are well known to Anioricaiis interested 
in dairying, owing to the potmlarity of the Holstein-Friesiau breed, these 
colours are not usually associated with Ayrshires in America. 

The American and Canadian Ayrshire breeders do not recognise the 
black and white cattle in their scale of points, which otherwise closely te- 
sembles the English, and very few such cattle are imported because Ameri¬ 
can buyers think the colour shows the presence of Holstein blood. 

The writer’s enquiries in Scotland showed that a number of the kniding 
Ayrshire breeders have one or more black and while animals in their henis, 
many claiming that they tire belter producers than grtidos of the nsinil col¬ 
ours. Ihirther, a count of several lumdrcd animtils in (he local market 
showed that from 3 to 4 i>er cent grade Ayrshires were bhick ami wliite. 
Such cattle, which often fetch a higlier prii'c, htive tlu' bltii'k and wbil e mark¬ 
ings distinctly soparaled in Hie lyiiical Hol.slein manner, and there is appii- 
rcntly a tendency for the spotting to occur in Itirge ptitches ml her tlinn in 
numerous small spots tis is usual in Ayrshires. 

Certain voltime.s of the Herd Hook have been sinumajisi'd to .show llte 
proportional occurrence of the various iimrkings at dilTerent jieriods and to 
bring out such points, as a decrease from 1886 to rqij of iibout lo per cent 
in the number of white and brown cows, and the well known iemlency to 
select sires with much while. An important point is that the first volume 
of the Herd Book to contain records of the colour of imlividital anijnal.s, visi, 
for the year 1885, shows that black and white animals wi're already accept¬ 
ed for registration at that date. 

The writer further discusses the early history of the breed and the va¬ 
rious theories propotmded to explain the oecttfrcnce of the black colour, ul¬ 
timately concluding that this colour is as old as the breed itself and that 
black and white Ayrshires are just as pure as those that show other colours. 
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106^ - Feodittg Pigs on the Subcutaneous Matter of Hides Intended for Tanning; 

Experiments in Germany. - i^lixnbi:roiu <infi GuiMMru in Bcthm 'UumdUcU 

Uoilunschifl, Year 31, Ko 32, pp. : 7 v^ 7 ^, Beilin. Auc[iif»t 12, T()rs 

111 tanning, as is well-known, only the coiiixna of the hide is used, to the 
exclusion of the subcutaneous layer which is rich in fat and muscular sub¬ 
stance. Ill Germany, this layer is chiefly used for glue, and is hence call- 
edglue leather (“lydmleder''). Of this raw material about 492000 cwt. 
are produced annually in that country, an amount equivalent to 98 000 
—148 000 cwt. of dry matter. Recently, this substance has also been 
recommended in Germany as a feed for animals. 

In order to ascertain whether it was possible to use it for this purpose 
the writers made experiments in feeding it to pigs. They took three animals 
(jmontlis old), these received in turn, in addition to a basal ration, a given 
quantity of subcutaneous matter and of a mixture of pounded beans and 
vetches, the mixture being used in order to compare the subcutaneous 
matter with a commonly used concentrated feed. 

The chemical compositon of the subcutaneous matter was as follows: 

Per cent 


Water . . . . 13.? 

Ciude piotein . . 53.0 

I'Ut. . 36.5 

Ash . 5.3 


I'lie subcutaneous matter was used dry, and it was only towards the end 
of the experiment that fresh material was employed, such as is supplied 
by tanners to glue-factories. 

The digestibility of the protein was 21 per cent and its starch equiva¬ 
lent 76.4 per cent. A strong ration (up to 730 gms.) was given in order to 
see if this feed imparled a disagreeable flavour to the pork. After the 
experiment, which lasted from April 23 to June 30, 1915, two pigs were 
killed and the meat examined. 

These experiments agreed with those hitherto made for practical purposes 
in showing that the subcutaneous layer of the hides destined for tanning 
is well liked by pigs and not only does not injure their health but (weii 
gives normal developmout. It constituU'S an excellent concentrated feed, 
equal in nutritive value to a mixture of cnishcd beans and vetches. The 
increase in live weight reached 596 gms. per day per head. 

The flesh of the animals was proved to be normal in composition. The 
moat, when cooked, had an excellent flavour; in no case was any dis¬ 
agreeable taste detected in the meat, whether raw or cooked. 

The writers recommend the subcutaneous layer ns an excellent con¬ 
centrated pig feed, capable of economically rc})lacing other concentrates. 

1065 - Mineral Feeds for Hogs. — Morgan, it. t. in The Country Gentlmm^ Vd. I,XXX, 

No, 30, p. 1215. PliUaclephia, July 21,1915. 

l^orced feediag of early maturing meat animals demands a higher 
porccnlage of mineral iratrients than was necessary in tlie days of less 
intensive production. A supply of wood ashes should be placed at the 








disposal of every lot of hoj^s and a still bettor is to mix llie wood nslios 
witli one fifth of their voliune of salt ami 1o juld also u ciTtnin amoniil 
of charcoal. 

I'liobest way to supply the iiiitierals is io ]>hice 1h(‘in befori‘ the Iioj»s 
in selWcodcrs, the dilTercnt elements being kepi se])ara1e. 

It lias been found that by mixing llieni, the results have not in all 
casCvS been as satisfactory as when the hog is allowed to mix them lU'cording 
to his own requirements. 

At the Iowa I 5 x|)ctimcnt vStation it was found that it was during the 
latter pari of the feeding period that the hogs ate most freely of tlu‘ eluir- 
coal. During the Avhole lime the experiment la.sted the liogs had ac'cess 
to charcoal, finely ground limewStone and common rook salt. While np to 
the age of six or seven months the charcn^al had heen Udt ])ra('tieally an* 
touched, all at once the animals acquired a great appetite for carbon. It 
was shown that hogs fed only on maize ate larger amounts of ehaicoal 
than those getting a variety of feeds. 

Finely ground limestone is the best for hogs, although air-slaki^d lime 
may be used if the ground stone is not available. When air-s1uk(‘d lime 
is used it is recommended that it be mixed with wood ashes or with cob 
charcoal in equal proportions and fed in self-feeders rather than mixed wit h 
slop. Ground rock phosphate may be used with profit. However, wdu‘re 
tankage is used as a part ration there would seem to be but little necid for 
either the ground rock phosi)hate or ground bone, as the tankage contains 
a relatively high percentage of bone phosphates. Otound bone dust is an 
excellent feed for hogs in dry lot feeding. 

v?ulphate of iron (co])peras), is generally used by swine grow(‘rs as a 
worm corrective. Two or three pounds of inilverized copperas fo c.ich 
poitnds of ashes is cxcellonl and fed in this ]>ropor1 ion v\in jud l>e likely to 
cause abortion. 

It has been definitely determined by C‘Xpcrimeuts at (he Wis<'oasin 
I 5 x|)erimcut Station that neither ground limestone nor air%s]ak(Hl liuu* will 
take the place of " floats^' or ground rock phosphatt* or gionnd hone in 
the feeding of hc^gs that get too litth" mineral in llunr food. J fogs rc*t'<‘iving 
a mixed ration will do fairly well without extra mineral mafm'ia!, if on 
pasture. It fe the maize-stnffod hog that stifTens most from a <leriei(»ucy 
of minerals. 

According to KKhhWK, the hog requires from one-eighth to om* 
fourth of an ounce of salt daily and in giving foods which are difficult 
to digest the salt in the ration should be considerably inen^ased. I'he 
Wisconsin tests show that inorganic minerals were capable <f! satisfactory 
use in anuual nutrition and that one per cent of the total grain ratio can be 
profitably made up of ground rock phosphate. 

As to the amounts of the various minerals which the hogs will cat 
from self-feeders it is impossible to lay down a definite rule. Conditions 
or environment seem to determine in a largo degree the amounts the indivi¬ 
dual will consume. 
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^ Where but few hogs are kept and it is not desired to supply the min¬ 
erals in self-feeders the following mixture is recommended: Wood ashes 
50 lbs*, salt 15 lbs., air-slaked lime 20 lbs., or giound limestone 40 lbs., 
coj>peras 2 lbs., charcoal 10 to 20 lbs., ground bone to lbs. The whole is 
to be thoroughly mixed, and, of this mixture, a liaiidbil is to be given to 
each pig twice weekly in thick slop. 

1006 “ Single Bird Testing for Egg Production - 'Jk AK^imiturai Gazdti of lamoma, 

Vol. XXIII, No. 5, pp. 171-175. llobfiil, May i<ji5. 

R. T. Terry, formerly Poultry Bxpert of the Department of Agricul¬ 
ture, New Zealand, has registered for one year the cgg-layiiig of 4 Black 
Orpington pullets, 3 White Wyandottes and 6 White Leghors. The maxi¬ 
mum and minimum number of eggs laid by the pullets in one year were re¬ 
spectively: For Black Orpingtons 266 and 200; for While Wyandottes 260 
218; for White Teghorns 260 and 212. The experiments thus prove that it 
is not the breed so much as the strain whidb is im])ortant in egg-laying 
capacity. The number of pullets which laid more t han 200 eggs per annum 
was approximately half the number of each of the three breeds, thus giving 
almost the same number for each breed. Black Orpingtons and White 
Wyandottes, however, have the advantage of being at the same timetable 
birds. 

1067 - Experiments in Germany on Feeding Acorns to Fowls. - iixxmk, a., in DmihcU 

LmdimrkchitHluhc Ycai 19, No jq, pp. Ilanovcr, July x6,1915. 

The acorns were decorticated, pounded and dried and then mixed 
with bran and sugar. 

30 gms. of this mixture were given daily per fowl. In addition, tlic 
fowls received a mixture of bran, potatoes and green fodder. The restdt 
was a decrease in egg-laying, culminating in complete cessation. 

The yolk of the eggs was covered with a dirty coloured brown membrane, 
the interior of the yolk also being aHecied. No conBtii)atiQU was observed 
in the fowls. 

The writer considers that these results arc due to the tauniii coulain- 
ed in the acorns. Although the amount of this substance is small, it is 
suffici(‘Ut to alloct the ovary of the hen. The albumen tuuuate formed iu 
the digestive tract passes in the form of laiuiate of albumen and t annate of 
soda into the blood, where fresh tannin is liberated and excercisos its astrin- 
getil action nprm the capillaries of the ovary. The brownish colour of the 
yolk of the egg is due to oxidation. 

The fact that the fowls laid more eggs when this feed was discontinued 
is a proof that the acorns were the cause of the decrease in egg-production* 

T0O8 - The Fossibility of Improving the Production of Eggs in the United States. — 

Morman, Jamls, iu Ihi Comhy UntUmm, Vol JA'XX, N<n scs. p. JS72. PMa- 

Uclphifi, August, UJX5. 

The most recent statistics show that the average egg yield in the United 
Slates reaches 6 dozens per fowl per aimnm. The weight of eggs is 
very variable as shown by tlu‘ following figures given by the Department 
of Agriculture. 
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Hi?gb from poor flocks of Southern b uti ymcl hmU . ^ 

TCgi;'5 tiom average Tennessee oi Tt‘xas hum Hotks. ’* * i 

Kggs from Kansas, JVlmue^oia, South Illhiois, upusiiitiii}; th< aviiap< 

for the United States. M 

Kgi?s horn specially bre<l flocks iuSouihetn fowa. . ' 1 

These results show that conditions .ire cii'[)ablo of gicsit tin|novcmctit. 
The writer’s poultiy gave an average of 3.^8 eggs per <inuum pei hhd 
and from a one year old pullet he has ohlainexL eggs W'eighing jj, 
ounces per dozen, that is, during the first year when the eggs are vSiuaJler 
than in later years. Thewriler draws attention to the ex]K‘uiuen1s con¬ 
ducted at several Experiment vStations in the lJnit(‘d Slates, whii'h 
show that the size of eggs is not influenced by f(‘<‘ditig, but being 
dependant on the strain and vigour of the birds can be iiuprovi‘d by 
selection. 

X 069 - Report on the Eleventh Open Egg-Laying Contest at the Queensland Agricultu-^ 
ral College, Gatton April 1,1914 to March 31,1915, - - vrrx, e. ^r. m /;/. 

A^ficuUural Jowml, Vol. Ill, Part. 6, pp. Biibbuuc, June 

Forty groups of 6 pullets took part in this contest, viz: Wliite Leg¬ 
horns, 4 Black Orpingtons, 2 Brown Leghorns, 2 Silver-lnccd Wyandoltf^^, 
I Rhode Island Red. Tlie number of eggs laid during the contest was 54 202 
or 1335 per pen and a1)out 226 per pullet. Arrangingtlie40grcmphnccotd- 
ing to the number of eggs laid, the first six places belong to the While* 
Leghorn and the 7th jdace to the Black Orpington (1441 eggs). The nia\i- 
mummimber of eggs per group was 1545 (White Leghorns) and tlu* inininiuui 
1149 White Tyeghorns). The total valtie of the eegs laid was 
£ 2-i8-io<f.-Ti^. and the cost of feeding was £ thi^ laltei being 

mticii higher than in the preceding year owing to 1h(‘ high pi ice ol foods. 
The ration was composed as follows: 

Morning jeed: 


Pollard.M IIh 

Bran.. <>*•/•/ 

Sunlight oil oike.. 

Mmt meal. . i */4 


mixed with water into a paste, the above quantity being snllicienl for 240 
birds. 

Ai midday : 

Chopped green lucerne, a large handful for each 6 l>irdH; and onc<‘ or 
twice a week the same quantity of meat soup. 

Etmmg: about 2 oz. per bird. On Sunday mornings an<l certain 
other occasions the bran and pollard were replaced in the morning meal by 
peas and oats. The birds had shell grit and fresh water at their disposal 
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X070 - The Possibilities of Serieulture in British Colonies and Dependencies, with Spe¬ 
cial Reference to the Rearing of Wild and Semi-Wild Silkworms. — liuUf/m of fk 

tmpcnal ImhtidCf Vol. XIIX, No. 1 , pp. h^-ioo. l^ondon, "May J 015 

The most important wild silkworms of Africa belong to the germs Ana- 
phe (1). Among all the species of this genus the cocoon is composed or 
woven by several larvae working in common and the life cycle lasts for more 
than one year. This is why artificial rearing indoors does not appear prac¬ 
ticable, and all that can be recommended to the natives is the collection of 
larvae on the trees near their houses. Experiments have already been made 
in this direction in Uganda with success. Eor some years wild cocoons have 
been collected, spun and woven into silk. 

Of the Asiatic silkworms Aitatus ricini (T'ri silkw^orm) (t) appears 
the most suitable for rearing in the colonies where the temperature varies 
between Go® to 90° F., the air is not too dry and labour abundant. This 
insect may be reared in the open on the castor oil plant as w^ell as artifi¬ 
cially. Artificial rearing has been successful in several provinces of British 
India, Ceylon and the Philippines. Further, tliQlQiWQSol Ricinus communis, 
Hekropanax fragrans, Jafroplia curca^, Zizyphm jitjuba, Grudina arhorca, 
Carica papaya, Plumeria alba, Mam hot spp. may be used as food. 

Two other Indian silkworms, Anlhcraea paphia (“tussar'*) and A. 
assama (‘'muga’’) (3) arc adapted to aitificial rearing; only the first 
lays eggs indoors and the other can only pass indoors the period be¬ 
tween the spinning of the cocoon and the hatching of the eggs, the re¬ 
mainder of the life cycle being spent on the trees m the open. 

Anthemea paphia whicli produces “tussar” or “tasar’' silk lives wild 
in several regions of India, in jungle land up to im altitude of 4000-5000 ft. 
In some places of the Central Indian Plateau the natives rear the worms 
on the trees. The larva feeds on the leaves of many kinds of trees but when 
fed for several days on one species it refuses the others. Terminalia tomaUmi 
(*' asanis the most suitable and along with SJmea robusta **s 4 r' it is the 
most used. 

There are about three generations per annum and the ditralion of one 
generation is vtiry variable; the chrysalid stage ranging from losstluuiafort- 
night (in the case of white cocoons with long i>cduncle) and six or seven 
months (for brown cocoons with short peduncles). Ovipo.siliou takes plfic(* 
during the 24 hours after the escajK* of the moth, The eggs batch 8 
days later and the larval period lasts from r to 2 montlis. 

The small cocoons with long stems are chosen for (*gg ])roduciion as 
these mature more regularly, but as they contain thefeebleslitisecls, a fresh 
supply of wild cocoons must be obtained after a few generations. 

The larvae may fall victims to the attacks of various Ichneximonidae and 
Tachittidae; Masicera grandis is a particularly destructive parasite, * 

The cocoons are boiled in a lye or allowed to fement for two or three 
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(1) See H, December iei2, No. 1665. 
(a) See B, Sept. No 1331, 

(3) See also /?. Dee, igia. No. 1664, 
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hours and then unwound. The reeled silk is tiented lit si wilh u warm acid 
solution, followed by an alkaline solution and finally washed. Ti i.N then 
dried and packed for exi)ort. 

Anihcnim (fssama is rearcKl in Assam ohielly on Miuhihfs oilohiiisshm^ 
(“sum tree^') ; it also feeds on the leaves ol I) /yt^nilirm yjaitai (*’ di.t»hlate 
tree*'), Cinnamomum obLni^ijolvitm (“ ])atiohaiula tree**), ^rait 

iUflora (“ bambroti tree “), Likucu vityata (“ mezankuri txee “), iZ/VAcZ/V/ 
sp, (“ Champa tree**), etc. There are .ibonl H\e j^eiieralions per annum. 
The chrysalis state lasts about two wcvks in the hot season and tinee weel<^ 
in the cool season. The luajoiity of the eggs (about a$o j>er moth) aie 
laid during the first three days following the csoajie of the moth. Tlu>‘ eggs 
must be kept in a dark place when they hatch in seven to ten days aftei 
deposition. The larval i)eriod varies from twenty-six days in summer to 
forty days in winter, during w'hich time there art' fotir moults. TJk' mdire 
life cycle busts about fifty--fc)xir days in the warm moutlis ami tdghly- 
one days iu the cold Jiiontlis. 

The outer layoi or llo.ss is pulled off 4ind the cocixm is reeled us far as 
the innermost layer next tht‘ chrysalis, 'riie floss, as well as tlH‘ silk 
immediately round the chrysalis that is not reeled, are utilised by spinn¬ 
ing instead of reeling. One thousand cocoons yield abtnit */| lb. of silk, if 
they belong to the winter generation, and double the tpuiutity if belonging 
to the summer generation. Muga silk resists washing bettor than any other 
kind of silk fabric. 

1071 - First Report on the Experiments Carried out at Fusa to Improve the Mul¬ 
berry Silk Industry. - Ou, M. N. (Serlcnltural Assistant, Pxisa Reseauli lu UttUtl in 
A'\ncultu>ml Hchmnh Insfiiuk No. .{8, pp. 1 t>. Cnlcntla luij 

The decline in SenoulUtrc* in Bengal and other provinces of India is 
represented by a decrease in the value of the* exports of silk from 

in former times to 5 055 J58H Rs.in rweiit years. Vaiiom, aitempts have 
been made ftoin tiuie to time to improve th(‘ industry by seU‘<’1iou and hy 
bridisatiou ami the huiK)rlation of .superior races I nil without an> pnulical 
results being obtained. 

In these experiments carried out at Pu.sa sinct‘ 1910 the following, 
luetluKls were followed: 

T. Crossing of imported uuivoltiue races willi indigenous multi- 
voltine races and selecting the mult ivoltine eggs from tlu^ helf IVitilised pio- 
gctiy so to obtain a ** selfing " multivoltiue crossbreed. 

2. Crossing Bengal nmltivoltine with Wyson* tnnlltvolliiu* laces 
and selecting so as to produce a superior and resistant raix* of native origin. 

^ 3. Crossing a foreign univolline race with an indigenous univoltine 
race so as to obtain a resistant ttnivoltixie race .suilable foi th(‘ climate of 
India. 

4, Comparing bush mulberry leaves wit h trot' k'aves in ft‘(‘ding ttni 
voltiue races. (Several attempts have been madt* to intro<Unx‘ f<»rtdgn 
univoltine races since the time of the Hast [ndia Company with indilTerent 
results owing to lack of knowledge of their reqiiimnenls). 
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5. Using artificial stimuli in breeding from precocious univoltine 
eggs without the use of cold storage. 

6. Improvement of the cocoon by careful selection of the best spe¬ 
cimens of indigenous races. 

7. Rearing worms on the trees in nets and bags. 

The writer gives a short description of eight different races of silkworms 
reared in India and elsewhere and compares their characteristics and yield 
of silk. 

The results of hybridisation show that the brood character is maternal 
in the first generation but -that there are complications in the later genera¬ 
tions. Univoltine eggs ma}^ occur in successive generation though the parent 
layings were niultivoltine. 

As regards brood characters the results do not appear to conform to 
Menders law or indeed any law. It is possible to get superior cocoons from 
eggs from a cross between a multivoltine female and a univoltine male. 
By pairing the univoltine males obtained in the second generation with a 
multivoltine female the next generation eggs will be multivoltine and the 
cocoons produced by them will be superior to the best niultivoltine race. 

Pure multivoltine eggs obtained from the female moths which have 
been fertilised by males from a different locality, yield better silk and are 
more resistant to disease than eggs obtained by crossing moths of the same 
locality. 

In all cases mote silk is obtained from worms fed with tree-mulberry 
leaves than from those fed with busli-mulber^" leaves. 

Imported univoltine eggs should be reared in preference to indigenous 
races; they can be bred easily in October and February and at any other 
time when the temperature variesfrom to 65^-85®?. Onesuccessful univoltine 
crop in spring is better than three or four indifferent multivoltine crops. 
The imported eggs can be made to hatch simultaneously with the acclima¬ 
tised univoltine eggs in 3 or 4 days if the eggs are preserved in hill stations 
or in hn ice factory for about 4 months. The races obtained by cro>ssmg 
Italian with Japanese races yield better results than pure univoltine races. 
The use of artificial stimuli <2. g, oxygen gas and strong acids in hatching 
univoltine eggs did not give satisfactory results. Worms reared outside 
on trees yield less silk but are more resistant to disease than those bred 
indoors. The former are admirably suitable for reproduction purposes, 
l>ut the method of rearing is vet} expensive, 

Tlie attempts to establish a fixed multivoltine hybrid race which will 
not degenerate are .still being continued. 

FARM ENGINEERING. 

1072 - Agricultural Implements in American Export Trade. - Commtm KtpofU, No. xc;, 

pp. 394-295, Washington, D. C., JtUy 19,1915. . , . 

Exports of American agricultural implements during the fiscsd 
X915 (x2 months ended June 30) totalled approximately |,X 0 
.against $ 40 600 000 in the high-record year ;dop\|aa;i9a3;, 
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and a yearly average of more than $ 29 000 000 for the past decade. This 
loss of trade fell most heavily upon sales to Europe, but there were also 
smaller though significant decreases in shipments to Argentina, Canada, 
and various countries of Africa and other sections of the world. Cuba and 
Siberia made gains. Aiistralia barely held its own in the years' trade, but 
this is a good showing in view of the fact that her wheat crop dro]>ped 
from over 100 000 000 bushels in 1913 to 25 000 000 bushels last year. 

The European war was doubtless the dominant factor in the great fall** 
iiig ofi in American exports of agricultural implements in the fiscal year just 
ended, since the decrease in sales to Europe was disproportionate to that 
in sales to other sections. Thus U. S. exports of agricultural impietneiits to 
European Russia, usually the greatest of foreign markets for this class of 
American manufactures, practically ceased, as did also those to (yernmny, 
while huge losses likewise occurrd in sales to France and other lluropean 
countries. Another contributory factor was the recent establishment of 
great plants in Russia and France, financed and controlled by American 
capital, for the manufacture of farming machinery. 

Information reaching the U. S. Department of Commerce, however, 
indicated a growing use of machinery on farms both in Europe and elsewhere, 
a tendency which will doubtless be even more prononced upon the resump¬ 
tion of peace, since the devastation of war in causing a marked shortage in 
human and animal labor, necessitates proportionately more machinerj?' 
for the successful conduct of farming. Russia, for example, possesses one- 
seventh of the entire land area of the world and an even larger proportioir of 
the land devoted to cereal crops, which require for their cultivation more 
machinery than most other classes of farm products. General depression 
in Canada, Argentina, and elsewhere, so reduced buying power in 19x4-15 
that new agricultural machinery has not been purchased in the usual quanti¬ 
ties, but with a restoration of normal conditions American luanufacturers will 
doubtless find larger markets than ever before. 

A decennial record of our exports of agricultural implements in the half 
century from 1863 to 19x3, the higli-recorcl year, with an estimate indicat¬ 
ing the big drop in 1915, is presented in the following table compiled by the 
Bureau of Foreign and Domestic Commerce (amounts for and 1915 
being estimated): 

Vttltur 


1863 .................... 500 non 

1B73 , * ^ inm 

1883 

1893 

19^3 .S!X (H>{) two 

191$ ... , 

193:5 ► * .. ia 5 muicw 


A comparison of the U. S. exports of agricnlttxral implements to lead¬ 
ing markets for the eleven months ending May 31,1914 and 1915, is shown 
b:7 the following table; 
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Exported to — 


I^uropeaii Russia ... * 

France. 

Germany. 

United# I?lmgdom .... 
Other European countries 

Canada . 

Argentina. 

Africa. 

Other countries. 


Eleven months ending 
May sx 


1914 

*■ 

6 438 000 
3 S 84 000 

3 132 000 
X 062 000 

4 147 000 

2 84 2 000 
4 216 000 
I ^45 ouo 

3 136 000 

30 302 000 


1915 

83 000 
I 153 000 
20 000 
704 000 
I 481 000 
I 643 000 

1 455 000 

542 000 

2 369 000 

9 450 000 


1073 - The ** Rhino Subsoiling Plough and the “ Cyclone Ditcher. — Tiu' implement 
mid Machinery Review, Vol. 41, No, 485, pp. 5^^4-585 and 586-587. London, Sept. 1915, 

' These machines resemble each other in that in both of them the chief 
feature is a U-shaped steel cutting blade. 

In the Rhino this blade is attached to a light but strong plough- 
like frame on .wheels drawn by horses or bullocks. It can be regulated to 
cut to any depth tiown to 20 inches by 14 in. wide, and it is built sufficiently 
strong to stand the strain of any team, even where stones and stumps 
abound. It can also be fitted with a special drain cutting blade and mould¬ 
board which will cut out and complete a drain 12 in. deep by 14 in. wide. 

This machine was recently tried at the Hawkesbury Agricultural Col¬ 
lege, New South Wales. It went through fairly hard ground that had never 
been ploughed deeper than 6 or 8 inches ; whilst when the U-shaped blades 
were attached to a double furrow plough, ploughing and subsoiling were 
accomplished at one operation to a depth of 16 inches. It left the soil in ex¬ 
actly the same position it occtipied before without mixing the to]) with the 
subsoil, only thoroughly loosening them throughout the full de])th. 

The Cyclone'' ditcher for drainage or irrigation work is also drawn 
by horses or bullocks. It cuts the soil a few inches at a time by a U-sliaped 
knife and the loosened soil is lifted out of the ditch by mouldboards be¬ 
hind the knife and deposited on both sides of the ditch. The depth of cut 
each time is under the control of the operator. At one trial it cut a ditch 
xo in. wide by 28 in. deep at the rate of i ^hles ])er day at a cost of 4 d, 
to 6 d, per chain (66 feet). In other trials it opened trenches down to an 
average depth of 3 feet. It is stated that a number of these machines are 
, in use in the United States, Canada, New Zealand and Australia# 

The accompanying figure i shows the*'Rhino" subsoilihf 
entering the ground, and fig. 2 the same subsoiler ^ double 

.'furrow plough. 
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Fig. *. — “RMwi” SubSoiUiig Wimg!!. 
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lo;} Hew Motor Plough lor Light Work. - ‘ I MiCiin n A. in f^:*>r}hdi' lii 

(if'lkf Ihmiruh'ift Vt'.M XX\‘, Nn ]j i:;i\ HMo ti/.i, \tt|L’ttst ^ 


M/4namlro (niutnt pltnijjsli) iiivciiti'd by Messrs. L. rrAi,AKr»r» a 
oivil engiiiwrfd’.Viil'jn.siHl PATir/,xt) Vetei r*, lur j-'insJ! vv<l niediinn 

hnldiugs, esj)cri*dty for shidlow ploughiojsj;, itx for tleq) ^dongbitJjit iu 
soils, SiHins to iM^swer uell to the deiiuods lurde opor it. 



riu‘ p.p|);»retns c<»!>SKsls of i> frenw iu the shepe oi a ‘fjjuMlIdopipiu ox 
itfni IhtiM at. the bs.ck with twtUoag ucu^leo bars \Uiich the operator 
uses like the handles of u plotigh. The nuih^r is situatui in fj ojA iasick* the 


Mfttur iiiventHl liy tinluett amt 


fnaite, it is !>ot seen in the a<*eonipunyit»g illustiation Ineattse it is hidden 
by tlie driving whtnd. Any petioi or l»eevinie uioior n»ny be tised, By 
lueaos d belting, it diives, (on the right of llu liguie) the ventilat(n* of the 
rndintiU’ phonal on the ft^nne, end ((>n thelelt) n t^nintei slud’t ii'scedonthe 
ieit hainl hut die : this eoutdeishnft in its tnin, l>y meat s of n speed reduc¬ 
ing gt*ar Hiid eixIlesH clniin, moves the driving v^heel, 

This latter is a hht*et hon diuin iUlul with a eertain number of cleats 
wdtli uhieh it grips the soil. At thetwo lowei nnglesat the buck of the cage 
the ext u inilies td n C shaped frmue are hinged. To this frame the ploughs 
are hitched as to the nstml hue eatriuges cd ploughs. A veittol ficic wMch 
gears into a hmi/ontal entss pieci* plaeed between the fused by 








1380 


ACTRICar.TURAI. MACHIKERY AND IMPI.BMKNTS 


an articulated joint to the plough beam. The machine is throvvn into and 
out of gear by a spring lever worked by the operator's right hand like the 
brake of a bicycle. A similar spring lever worked by the operator's left 
hand shifts the belting from the fixed to the loose pulley of the comrter** 
shaft and thus stops the progress of the machine and the ploxighing without 
stopping the motor. The apparatus is completed by a small cylindrical 
tank for the petrol and by a light road wheel on the left of the cage. The 
whole machine is easy to manage. 

As ingenious details the following are to be noted: the radiator, which 
is very Simple, original and effective; the grips, which can be easily removed 
from the drum and changed according to the nature of the soil to be plough¬ 
ed ; the drum, which proceeds on the land just in front of the ploughs, thus 
avoiding the tendency to swerve which is so injurious to the performance 
of the machine and yet so frequent in those outfits in which the driving 
wheel runs on the bottom of the furrow. The result is that once the proper 
position of the plough beam has been found, the steering of the Motoaratro 
is so sure that the operator can let the handles go while the machine con¬ 
tinues by itself on a straight course. Another important point is the sur¬ 
prising ease with which the sharpest curves can be turned to the right ot 
left without hardly any effort on the handles. 

Completely equipped, the machine costs, in normal times, about £120. 
The one which the writer saw while being tried had a Belgian, one-cylinder, 
3 to 4 HP motor ; the drum was 16 inches wide and 28 inches in diameter 
and was provided with 12 grips projecting about 2 inches. The total 
weight of the machine with ploughs and petrol was 836 lbs. 

Two small ploughs of the Eberhardt type had been hitched to the 
motor, they were provided with coulters but had no jointers; the strip 
ploughed was about 20 inches wide and 6 to 7 inches deep, on meadow 
land with a shallow but very hard turf and loose subsoil. The work done 
in 10 hours was about 3 % acres and the total cost of the work including 
amortizement, upkeep etc. did not exceed in any case 4 s per acre. 

1075 - Agricultural Transport by Tractors. — Ringelmannmax, in 

Pratique, Year 79, Nos 51 and 52, pp. 475-476 and pp. 486-487. Paris, 15 and 

29 1915. 

The carriage of certain crops, especially beets, presents difficulties un¬ 
der normal conditions and it is anticipated that with the increasing shortage 
of hands and teams caused by the war these difficulties will increase ('onsi- 
derably. 

Many farms had often to employ carters and teams for the conveyance 
of beets to the sugar mill when they should have been engaged in carting 
manure and preparing the land for winter or spring sowing, and tluis 
delayed these operations till late in the season. 

In order to provide against this state of things some farmers in the north 
west of Tizy-sur-Oureq. representing some 5000 acres of land, of which 1125 
acres was under beets, founded in 1909 a coopeiative association which 
built, at a cost of £12668, of which £7696 for tbf line and the test for 
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rolling stock, a narrow gauge railway (23.6 inches gauge), 4.78 miles long, 
provided with two locomotives and 60 trucks, each capable of carrying 
5 tons. 

In 1913, during 80 days, this line conveyed 20200 tons of beets an 
average distance of 3.73 miles. The quantity of beets shows that the 
convenience of carriage had allowed a greater extent of land to be devoted 
to this crop. 

This initiative suggests that other means could also be employed tc 
cope with the lack of men and animals, and among them powerful tractors 
. with four driving wheels, such as are used by the military authorities. The 
following data refer to the Chatillon-Panhard tractor capable of carrying 
2 tons besides towing other vehicles weighing up to about 15 tons: 


Weight 




Empty, 

tons 

Full 

tons 

Tfactor: 


— 


lyoacl on front axle . . . 


, 2.706 

2.756 

» rear » . . . 


2.21.^ 

4.134 


Total . . 

/I.92O 

6.890 

Lorries: 




Two lorries. 


. 4.920 

14.764 


Total . 

y 840 

21 651 

lyoad caiiied. 



tl 814 


In these trials the 2t ton train, consisting of tractor and harries, 
travelled at an average speed of 1 J4 miles an hour over a bad road with 
some stQo-p gradients and at 5 to 5 Y^oii a bettei road. The tractor alone, 
running empty, made 10 % miles. 

As*^mning a speed of 3 miles an hour when loadt‘d, and () miles empty, 
and allowing time for loading etc. the tractor could perform in 10 hours, five 
trips cairyiiig it. 8 tons eyf beets each time a distance of 3.1 mil(‘s, that is, 
an average of 182,9 ton-miles a day. The consumption oi fuel is aliout i ^4 
gallons costing 3 o' 2 d lor the run out and home or 1.03 d per niik^-lon for 
fuel. For this must be added the wages of two men (driver and assistant), 
lubricants, repairs, ainortisemeut, etc. 

lyimiting the weight of beets carried to 4401 49 lonsper day, in 80 days, 
as with the cooperative railway, the above tractor would carry from 3520 
to 3920 tons of beets a distance of 3 miles, that is the cro]> of 206 to 328 acres. 

In comparison with the best motor lorries it was found, during the 1912 
trials, that the load carried by them was 45 jyer cent of the total weight, 
while with the tractor it is 54.54 per cent besides effecting an economy of 
2 per 1000 in fuel. 

It need hardly be mentioned that both before and aftet tho beet 
harvest the tractor can be used for conveying hay, cereal^i, roots, 

coals, etc. 
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1076 - Review of Patents. 


Tillage machine'! and imfilrnu'iili. 


Qmadn 

x6i 774. Sharpener for hanow disks. 


163 126. Digging machine. 


162295. Shovel and hoe. 

Cuba 

2 3Q0. Improvements in ploughs. 

Denmark 

20 340. Hoe. 


20 414. Hoe for root crops. 

Italy 

3^45 342. Machinery for sterilizing the soil by means oi heal. 


i<i 6 773. Endless track with projectiiit! teeth ff>t motors haulincf ploURhs 
or the like. 

116 800. Apparatus for ploughing, sowing, watering and the like. 

147 654 — 148 457. Motor ploughs. 

147 863. New balance plough. 

148 281. Improvements in cable-hauled plougliing outfits. 

148 474, notary plough. 

Sweden 38 658. Device for fis:ing bolts on harrows, 

38 735. notary tilling machine. 

38 760, Hand gardening implement 
TJnited Kingdom 7 575 * Motor driven disk plough. 

9 122. Motor ploughs, harrows, etc. 

United States 1145 136. Surface mulcher. 

114.5 147, notary plough. 

1145 212 — 1145 943 — 1147 420. Ploughs. 

1145 240. Twin rotary harrow, 

1145 643 — I 146 073. Harrows. 

1 145 790 — 1 145 9 ^ 4 * Cotton choppers. 

1147 241. Weed digging machine. 

I 147 281. Disk harrow. 

I 147 543, Plough attachment. 

I 147 588. Stalk cutter attachment. 

Manure' distributors* 

Switzerland 70 095* Manure spreader. 

70383. Manure spreader with manure box, distributing reel, etc. lor 
use on a cart. 

United Kingdom 9 153. Manure distributor. 

United States 1144 544 - Manure carrier. 

I 346 152. Manure spreader. 

Drills and sowing machines* 

Italy 147 837. Sowing machine and manure distributor combined. 

Sweden 38 435. Potato sowing machine. 

38 727- Seed drill. 

38 950. Adjustable shafts for sowing machine. 

United Kingdom 8087. Potato planter. 

United States 1144 625 — 1145 714. Corn planter. 

X 147 480, Planter. 
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kcal^eySi wowcn and other harvesHng machines, 

Cuiuicln 161885 — 162042. Slookiiiji madiiuc. 

Italy 148 500. Improvoincnts iu mowers. 

Spain 60 484. Harvester. 

Sweden 38 562. Improvcmeut in horse rakes. 

38 728. Rake witli metal Icelli. 

United Kingdom 9 597 - I^awn mowers. 

United Stales i 144 386. Straw stacker. 

I 1.1.^ 679, Adjustable platform for liar\^esting machines. 

I i/}4 848. Grain shocker for harvesters. 

I 145 010. Flax pulling mid harvesting machine. 

1 145 282. Peanut harvester. 

I 145 697. Mower. 

I 145 863. Corn cutting and shocking machine. 

I 145 878. Attachment to sheaf binders. 

I 145 800. Corn picker. 

I 145 <)i(). Heading machine. 

I 146 244. Tlay rake and staclar. 

I 146 785. Grain haiwc'ster. 

I 146966. Side flelivcry rake. 

Machines for Iilfimi crofts. 

Denmark 20 259. Machine for lifting and topping roots. 

United Stiles 1145 538 — i 141 785 — i 146 575 - Beet liarvesters. 

Thnshing and tc'lnnot&ing machines. 

Sweden 38 720. Winnower. 

United Kingdom 8 29.4. Apparatus for dciining or removing dust from diaff or the like. 
United States 1144 368, Fanning mill. 

1 146 ijoo. Band cutter and feeder for threshers. 

Machines and impleimmis for the preparation and storage of ciops. 

Canada 16 r 027. Grain food apparatus. 

162 043. Idax machine, 

Italy 147 835. Silo with moveable plate and meehanical eompression. 

148 066. Straw elevator on two wheeled truck which can be coupled to 
threi^hers. 

148 510. Silo with moveable i)late and compression by rack and pinion. 
148 511, Silo wiih moveable plate and compression by water power or 
by weights. 

148 512. Silo with moveable plate and compression by means of a winch, 
148 621. New fodder press. 

Sweden 38 639. Potato sorter. 

Switzerland 70 281. Process and phinl for tlie treatment of cctcMs to be stored. 

United Kingdom 7714. Machine for moulding cattle food, 

Unite<l States 114 s 111. Frame for stacking straw. 

13:45 202. Silos— T if 5 30 <). Silos. 
t X46 680. Baling pre«i.s. 

X X46 866, Klwator for cont husketa .and shreddetp, 

X X46 936, Hay fork. 
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Dairying machines and mplemmls. 

Canada 161 788. Cheese 1)0 k. 

163 III. Package for milk, etc. 

162 296. Milking imicliinc. 

Denmark 20 273. Milking machine. 

37880. Milk can. 

38 iig. Pulsator for pneumatic milking machines. 

Sweden 38 399 — 38 732. Miking machines. 

38 400 — 38 437. Chums. 

38 530. Improvement in milk *^eparators. 

38 730 Driving wheel for separators. 

38 884. Revolving chum. 

Switzerland 70435. Stirrer lor cheese dairies. 

United kingdom 8 452. Cow-milker. 

Other agncuUiual ^mchines and implements. 

Canada 161 864. Folding poultry case. 

161 984. Hgg carrier. 

162 075. Animal iceder. 

Cuba 2 293. Improvement in the rollers or crushers of sugar cane mills. 

Denmark 20 285. Pipe for smoking out bees. 

Italy 147 543 * Container for oil meals in hydraulic presses. 

147 793 * New system of pumps for deep wells. 

148 165. Improvements in sulphurers. 

148 173. Canvas drinking trough with foldable iron frame. 

148 263. Portable auto-inhaler for large animals. 

148 381. Farm motor car. 

148 382. Piston sulphurer. 

148 467. Multiple nozzle for sprayers. 

148 506. Improvements in shrub planters. 

148 545* Improvements in continuous-jet si)raycrs. 

Spain 60277. Yoke. 

60426, Wine press ivith removable 
60 430, Apparatus for raising water. 

Sweden 38 563. Apparatus for cleaning small fruit. 

38 660. Apparatus for warming green houses by the heal of the stm. 

38 726. Wheel for motor tractors. 

38 808. Device for floating tree tnuiks. 

38 885, Rat trap. 

Switzerland 70279. Apparatus for the prcparati<m of uufermented nlcohobfrte fndt 

and grape wine. 

70 385. Drinking trough. 

70 438. Cask for the storage, carriage and refeiiling of unfermente<i fmit 
juices. 

United Kingdom. 8204. Electrical egg-tesUng device. 

8 243. Automatic feeding and drinking appliance lor animals and birds* 

8 347, Coco-nut husker. 

9 363, Fruit picker, 

9 620. Receptacles for fruit etc. 

United Stales i 144 737. Windmill. 

1 144 9^5 Draught equalizer. 

1145*540. Neck yoke. 

1147131. Attachment for converting motor-propelled vehicles Into luict ore* 
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1077 -* Cement Drain Tile in Alkali Soils Tested for Durability* — En^ineerm^ Record^ 

Vol. 73, No. 8 , p. zzo. New York, August ai, 1915. 

Tlie United States Bureau of Standards has conducted a series of in¬ 
vestigations for the purpose of determining the effect of the strongly alkali 
soils and waters in the arid regions of the western part of the United States 
upon cement mortar and concrete. 

The results of the first year's investigations have now been reported 
by Messrs R. G. Wig and G. M. Williams in Technologic Paper 44. 

I^aboratory investigations were started in 1908 by the technological 
branch of the United States Geological Survey and they showed that prac¬ 
tically all cements are attacked by alkali waters upon exposure in the 
laboratory and complete disintegration can be obtained under certain con¬ 
ditions. But, as in laboratory tests conditions often differ from those of 
actual service, field investigations were undertaken. 

The Bureau of Standards made a field survey of some concrete struc¬ 
tures exposed to alkali waters in the Western States and found several 
portions of structures about eight years old more or less disintegrated. 
Owing, however, to the difficulty of analysing some of the failures observed 
it was deemed desirable to make field tests in which concrete of known 
composition and fabrication would be exposed to the influence of alkali 
soils. 

About 8800 hand and machine made cement drain tiles of various pro¬ 
portions of cement and sand varying from i: I % to 1:4 were prepared 
and installed in 8 projects in the most concentrated alkali soils in the West, 
and, for comparison, in some practically alkali-free projects. 

The first physical tests of the tiles were made in 1914, the results 
are generally uniform and the conclusions drawn from them are the 
following: 

Special care should be observed in emplo3dng only tbe best materials 
and workmanship in the manufacture of tiles for the more concentrated 
alkali .soils. 

Cement mixtures not leaner than i: 3 are apparently unaffected when 
exposed for one year in very concentrated alkali soils, and mixtures leaner 
than this should not be used in such soils. 

Drain tiles of 1:4 mixture are apparently not affected by exposure o£ 
one year in moderately concentrated alkali soils. 

These investigations will be continued. 


RURAD ECONOMICS 

1078 - The Cost of production in Missouri Farms.— Johnson, o. r. and foaru, w. b. 
ill Umomity of Missouri Colkiic of Agriculture^ AnricuUural E^spermerd Statim 
No, 125, pp. ^89^16 Columbia, Missouri, February 1915. 

The University of Missouri Agricultural College, with the cooperation 
of the Office of h'arm Management, U, S. Department of 
gan in 1910 their investigations into the cost of producing various 
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products under Missouri conditions, and the cost of labour and of team 
work. The data used as basis for the calculations have been supplied by 
46 farms in different parts of the vState, but for each special investigation 
only the most reliable data were used. 

The principal results of these investigations are as follows : 

The average expense of using equipment, which, in the Misvsouri 
farms averages $3.24 per acre, amounts to 2.28 cents per hour of w^ork. 
This figure has been found by determining the cost of upkeep of the equip¬ 
ment (repairs, taxes, interest, decrease of inventory or depreciation) and 
dividing it by the number of horse hours put in on the farm, because equip¬ 
ment is always used when horses are used and seldom used without horses. 
Vice versa, in order to determine the cost of upkeep of equipment, it is 
necessary, only, to multiply the number of horse hours by 2.28. 

The cost of keeping horses amounts on average to $88.33 per head 
per annum ; of this sum $ 68.31 or 77.4 per cent is for feed, $ 9.46 or 10.7 
per cent for labour and caring for the horse, and $ 10.56 or 11.9 per cent for 
miscellaneous expenses such as interest on investment, taxes, veterinary 
expenses, shoeing etc. ‘ 

The average length of work day per horse for the year is 3.57 hours 
and the cost of horse labour per hour is 7,9 cents, The average length of 
work-day per man varies in the different months from 8.69 hours per day 
in January to 10.57 hours in June, the average for the year being 9.61 
hours whilst the average cost of man labour is 12.8 cents per hour. 

The writers then calculated, the number of hours of man and horse 
labour per unit of area required by the different crops. The results are 
shown in Table I: 


Tabek I. — Labour requirement per acre of farm crops. 


Crops 


MeIzc. . 
Oats . . 
WEeat . 
Soybeans 
Cowpeas 


'“r r 


Man hours 


23.92 


10.83 

19.48 

11.78 

^'•37 

24-73 

36.3 X 

24,25 

40.06 


With the help of the above data the writers determine the cost per 

^ oLproducing the principal crops raised in Missouri, as is shown in' 
iable II. 
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Tabt.e 11 . — Cost per acre of producing the various crops. 


Crops 

Man 

labour 

Horse 

labour 

Seed 

Equip¬ 

ment 

Use 
of land 
tax<», 
interest 
etc. 

Manure 

Threshing 

Total 

Maize . . . 

S 3-074 

S 3 - 5<36 

S 0.275 

S 1.021 

$ 5.164 

$ 0.392 

$ - 

S13-522 

Wheat . . . 

2.050 

2.313 

1.138 

0.792 

5.029 

— 

0.978 

12.300 

Oats .... 

I.155 

1.333 

0.989 

0.452 

5.724 

0.075 

I.I45 

10.870 

Clover . . . 

1,588 

1.084 

0.581 

0.438 

4.133 

— 

0.2S0 

8.106 

Cowpeas . . 

2*355 

2.559 

1.987 

0.545 

5.616 

0.443 

0.098 

13.603 

Soybeans . . 

2.917 

3-859 

1.406 

0.584 

4.544 

0.224 

— 

13.534 


The cost of keep per year for milch cows where just enough are kept 
' to supply home needs is as follows: 

Feed Cost IvSbour Coat Miscellaneous [Cost Total 


Average. $ 26.81 $ 18.06 $ 3.08 $ 47.95 

Per cent cost. . . 55.92 37.66 6.43 —- 


If the milch cows are kept for the sale of dairy products the net in¬ 
come per cow per year was as follows 

Total Cost Total income tvoss 

$ 85.16 $ 80.92 $ 4.24 

In calculating the cost, 5 per cent was considered as interest on invest¬ 
ment, the feed was set down at market price, 14 cents per hour for man 
labour and 7.4 cents per hour for horse labour. Thus, these cows paid inter¬ 
est on the money and all other expenses but paid the keeper only 11.4 
cents per hour for his labour. 

The cost of keep per brood sow per year amounts to 125.91, of which 
$ 18.70 or 72.52 per cent for feed, $ 4.52 or 17.44 per cent for labour and 
$ 2,60 or 10.04 per cent for miscellaneous cost, lyastly, the average cost of 
keeping poultry averaged, under ordinary conditions, 65.7 cents per hen 
per year. 


AGRICULTURAI, INDUSTRIES. 

1079 - Contrilmtion to our Knowledge of the Physiology of Mycoderma Vint — 
PruoTTT, R. m Amtdi tU Botamca, Vol XIII, Part 3, pp i69-''i84 RomeFebnmry 1915, 
The first expeiiments on the nutrition of this fungus deal with the in-» 
llucnce of carbohydrates os follows* the influence of the relation between 
the sources of carbon and nitrogen; the influence of the acidity of the 
medhun, the influence of Ihe alcohol. The conclusions of these researches 
arc summarised as follows: 
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1) The most suitable carbohydrate for the growth of Mycodcwia rini 
is glucose, followed by galactose. 

2) The amount of glucose most favourable is 2 per cent. 

3) The most suitable nitrogen compounds appear to be asparagin and 
ammonium tartrate. 

4) Medium percentages of these two substances (i per cent) consider¬ 
ably retard the development of the fungus. 

5) A degree of acidity corresponding to 0.5 per cent of tartaric acid is 
harmful whilst 3 per cent is fatal to its development. 

6) The most favourable percentage of alcohol is from 4 to 5 per cent; 
from 9 to 10 per cent checks its development. 

1080 -Fig Honey as a By-product in the Dried Fig Industry. ■— scevo, Pietro, in Nmvi 

Annali di ApicoUura Siciliana, Series VI, Year 4, Part II, pp. 110-117. Palermo, 1915. 

The writer describes the dried fig industry in the commune of Carini 
(Palermo, Sicily) where it takes more the character of a home industry 
rather than a commercial enterprise. The black and white dottati'^ figs 
are used for the purpose, the white variety being preferred since its seeds 
are less numerous and less hard after drying than those of the black "variety. 
The usual method of sun-drying the ripe figs, whole or cut longitudinally 
is practised, hut there is also another method much in vogue which is not 
practised elsewhere and which has the advantage of giving an accessory pro¬ 
duct known as fig honey resembling cooked condensed must in its colotii, 
density and flavour. 

The figs are placed in baskets and plunged for five minutes in a large 
pan of boiling water, the quantity of water being proportional to the amount 
of fruit. When softened, the figs are placed in a special wicker basket 
resting above another vessel to receive the liquid rich in glucose u'hich 
drains from the figs. From time to time this liquid is added to that in the 
first -pm and gradually concentrated to the consistency of a syrup, The 
drained figs are then estposed on screens and dried in the sun. 

Drying requires very little more time than the usual method and the 
resulting product is as much sought after as that of unboiled figs. 

loSiUse of Papyrus in the Manufacture of Paper Pulp (i). — Journal of the Hnyal 

SoQUtyof ArtsfYol, LXIII, No. 3268, p, 773. London, July 9, 19x5. 

Papyrus grows in large quantities along the banks of the Upper Nile, 
where at, certain places it covers both banks for more than a kilometre* 
In rqqS, researches w-ere begun at the ** Wellcome Tropical Research la¬ 
boratories'' in Khartoum to determine the value of papyrus in making 
paper pulp. As far as experiments on a small scale can be relied upon the 
, results are full of promise. The experiments have been continued and the 
Research Chemist of the above laboratories, Dr. Bream, has recently pub¬ 
lished an account. 

Experiences on a large scale were undertaken by the Sudd Fuel Com¬ 
pany under the direction of Messrs Croos and Bevan. 

(i) See'B. Marcli, 19x3, No 310. (gi,) 
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The vakie of the papyrus as paper-inakiug material is said to bealmost 
equal to thatof e3])arto and, further, papyrus has the advantage of provid¬ 
ing a p j]p almost equal in colour to the standaid of ordinary bleached sup¬ 
ply and may be used as such without requiring to be mixed with wood or 
with other long fibres. The raw material in the form of air dried stems was 
valued at about & 3 per ton delivered in England. 

1082 ~ The Influence of Temperature and Food upon the Physical Condition of the Fat 
Globules of Milk. — Van Dam, W. in Molkem-Zeitung, Ymr 23, No. 25, pp. 193-194, 
No. 26, pp. 201-202 Berlin June 1915. 

The writer first gives a summary of the most important theories regard¬ 
ing the changes in the physical condition of tat globules under the influence 
of changes of temperature. He then refers to experiments of his own un¬ 
dertaken for the purpose of showing * i) the temperature at which the tat 
globules of milk begin to solidify ; 2) the effect of the duration of a given tem¬ 
perature upon their solidification ; 3) whether the change in volume oi the 
globules in response to the change of temperature, occurs very rajudly 
or not; 4) the influence of the above iaciors upon the (inality oi th(‘ butter; 
5) whether the nature or the composition of the foddci have an effect upon 
the physical condition of the fat globules. 

The experiments, made with the aid ol a dilatometcT filled wih fat glob¬ 
ules (cream, etc.) and submitted to various temperatures, gave the follow¬ 
ing results. 

1) Fat globules which have been solidified through cooling below 
oo C. undergo a change in volume as soon as they arc subjected to a higher 
tempcralirre. This change in volume attains it.s maximum between ii and 
20° C. and is much less in a temperature below 10^ C. 

2) The changes in volume due to the*cooling of the fat globules take 
place very rai>idly at first and afterwards more slowly. The equilibrium 
in volume eorres])onding to the redrreed temperature is only reached after 
some weeks or even months. After having been cooled for 21 hours at a 
temperature of 0^ C, followed l)y warming, the equililirium is only attained 
with an} ra]>idity at a tem])erature of about 

3) By keeping the cream for 21 horrrs at a temperatrrre of if)<^ C., it 
was lotind Ibat tlie globtrles remained liqrrid ; on kee])ing it at 13^^ C., ])art 
was half solidified and when the tem])erature was maintained at 1C., all 
tlie fat globules 0! the <Teatn were lialf solidified. Wlien the cows were 
kejrt in their sheds somewhat higher figures were obtained.il is possible 
in certain cases, {e, g. by feeding l)eets to the cows), to obtain vSolidifioalion 
even at a temperature of from j 8 to 20« C. As a nile, the critical temper- 
at lire for the change in the state of the fat globules is to be found between 
12 and 16*^ C. 

2|) In cream in which the volume of the fat globules was in normal 
relationship with the temperature at the beginning of churning, no soli¬ 
dification of the globules was ])roduced during ibe process of churning* 
This has been proved a number of times. After a preliminary cooling 
for 21 hours at a temperature of C. it is possible to find a slight conti- 
uuation of the soliclificalion of the globules during churniug. This, however, 
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was more noticeable than when the cream was cooled to C.; in the case 
of cooling to 160 C. the continuation of solidification was vStill less percept¬ 
ible. 

It may be concluded from this that fatty matter kept at a temperature 
favourable to acidification undergoes very little change in volume. The 
prevailing opinion that most of the globules become solidified during chur¬ 
ning, is therefore in no wise confirmed. 

5) Before churning, it is necessary to try and solidify the fat globules 
as much as possible, for cream containing solidified fat globules can bechurn- 
ed at a higher temperature. In this way it is possible to avoid all trouble 
caused by changes in the condition of the fat globules during churning. 

6) The degree to which the temperature is reduced has a more marked 
effect upon the change in condition of the globules than the duration of 
the cooling. Thus it has been found that after a preliminary cooling for 
4 hours, at a temperature of from 6 to 8® C., solidification was more ra|)id 
than after a 21 hours' treatment at C. 

7) Cooling to alow temperature (fPC,) is especially to be recommended 
in autumn, 

8) These results explain the success obtained with the density 
method of SwABfrz, 

If cream with a uniform content of fatty matter, but from different cows, 
is cooled for 21 hours at a temperature of C., a var3diig amount of dila¬ 
tation is observed in the fat globules when the cream is subsequently heated. 
The maximum dilatations were 188 units, the minimum 125 units, in 
10 000 units of volume. 

10) The nature of the cows' food has a considerable effect upon the 
dilatation of the fat globules, •as many experiments have proved. In the 
same way, any change in the animals' mode of life such as the descent from 
the alpine pastures to their winter quarters, or vice versa is also clearh' de¬ 
monstrated hy the dilatometer. 

The iodine value of the fat globules is in direct relationship with the soli¬ 
difying power, which shows that combinations of oleic acid have a pre¬ 
ponderant effect on solidification. There are, however, some exceptions in 
<iases where the iodine value is very small and where consequently there is 
very little dilatation. 

12) A cream containing globules which only dilated to a small extent 
gave in many experiments, a soft butter, whereas in cases where the 
dilatation was coUsSiderable the butter produced was hard. In every case 
where the iodine value corresponded imperfectly to the dilatation, this 
latter corresponded better to the consistency of the butter. 

10S3 - Methodfor the Rapid fSeparation of the Pure Fatty Matter from the Non-Fatty 
Constituents of Milk. — Korpaczy, St., in Zdudmit fw VnUmtcftnn^ 4cr Nehfitngs^ 
und GenussmiUel^ Vol, 30, No, i, p. 24^ MOnster in Westfalen. July, i, 1915, 

In order to determine whether milk fat has been adulterated with other 
substances the butter is generally melted and then filtered to separate tire 
fatty matter from the other constituents; by this means a completely pure 
■fatty substance is obtained. [This method has, however, the disadvantage, 
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of xecj[iiiriiig 5-10 hours. During this time, the fatty substance may easily 
be oxidised or absorb colouring matters from the combiivStion of the casein 
adhering to the walls of the globule. The writer tiiercfore tried to accelerate 
the separation of the pure fatty matter, by adding to the butter a substance 
which absorbs water and does not alter the fat. The substance used was 
])urnt gypsum. 

The maximum effect is obtained from the gypsum b^ usiiagitin excess 
and mixing it cold with the butter. In addition, the mixture must be left 
untouched for a certain time in order to allow the water to combine When 
this occurs the butter is melted and the whole mass filtered, the fatty sub¬ 
stance pas.sing through the filter ver\' rapidlj'. The residue remaining on 
the filter ma}” even be pressed with a glass rod without either the w'^ater or 
plaster passing through. The wTiler olxserved that the fatty .substance docs 
not absorb even traces of the plaster and that its constants remain entirely 
unaltered. 

As the plaster mechanically retains a large amount of the fatly sub¬ 
stance a double quantity of butter must be used. The best ])Topor1ion is 
4 parts b}’* weight of butler and i part by weight of plaster. 

The preparation of the pure fatty substance is effected avS follows: 
.^ogms. of butter and 10 gms. of pure, finely ground calcined plaster are well 
mixed with a spatula in a fiat porcelain dish. Thetemi)eratureintliecapsule 
should be low, or at least not high enough to melt the butter. The homo¬ 
geneous matter is left for about 10 minutes, after which it is melted and 
finally i)assed through a dry filter. I^y this means, at the end of i hour, 20 
to 22 i>ms. of ])ure fatty substance are obtained. 

To84-The Reaction and Calcium Content of Milk as Factors in the Coagulation Pro» 
cess. — Miluoy TnoM/vs Itunir (ncptirtuieiai of Plxysiology, Quecti’b tTnivorsiiy, HelfUbt) 
ill 7 hi Uiochemicixl Joiunal^ Vol. IX, No. 2, pp. Cainbri<lge, June 

T1k‘ work of MiciLViCTA.s and MKNDicr^SSOHN on the coagulation of milk 
by moans of acid and renniii has shown that the zone of rcnniti action is 
not simply an exlensioii of the acid precipitation zone. By treating the 
milk with an tuxdalc mixture to avoid the increu.se of acidity ]>roduced by 
the addition of calcium chloride, they found that the action of calcium 
in reuuiti coagulation is not simply an expression of the rise of acidity due 
to the dissociation of the chloride. 

The writers conducted the following ex]>eriuieuts to study the effect 
of variations in the acid (IT) and calcium content on the coagulation pro¬ 
cess/ To do this effectively it is necessary to control one factor while the 
other i.s subject to variations. The (IT) content of fresh milk was first de¬ 
termined in a number of samples and tlien the change in (H') content was 
followed during the coagulation process. It was found that there was no 
definite change in the (H') content of milk either in the early stage or in the 
actual separation of the clot, such as might have been ex]>ected to occur from 
llie fixation of calcium by soluble casein causing a rise in the (H') as in the 
ease of pct)siu digevStioii. Tlu^ addition of potassium oxalate which retards 
coagulation lowers, whilst that of calcium chloride raises the (K') content. 

The change in (IT) content on heating was then investigated. It was 
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found that fresh milk which has been subjected to a temperature slightly 
below boiling point for one hour shows a rise in (H') though its coagulability 
is diminished. Analysis showed a diminished calcium content in solution 
due to the separation of calcium phosphate in more basic form. I'lie addi¬ 
tion of calcium chloride and sodium acetate so as to raise the calcium con¬ 
tent without changing the (H') content restored the coagulability of the 
milk. It is therefore concluded that the lack of coagulability brouglii about 
by heating is due to a diminished calcium content, and that the coagulability 
may be raised by adding calciun chloride, which acts not simply by raising 
the (H') content but also by raising the soluble calcium content. 

Acid coagulation under conditions of diminished calcium content was 
then investigated. It was found that more acid is required when the cal¬ 
cium content is diminished. In the absence of reniiin coagulation takes 
place on the acid side of the rennin zone of action, but the latter gradually 
approaches the former as the calcium content is lowered. It is therefore 
probable that the rennin zone of action is an extension of the acid zone of 
coagulation towards the neutral point. 

Finally, the r 61 e of calcium salts was studied under conditions of reduced 
(H') content. Three similar samples of heated milk were treated as follows: 
an equal amount of rennin was added to each ; number i was treated with 
calcium chloride and all were kept at a temperature of 38^ C. Number / 
clotted in 4 minutes. Sample, number a was then boiled to destroy the 
rennin. Calcium chloride was then added to both samples, Nos. 2 and 3 
and both were kept at, 38^^ C. Number 3 clotted in i minute whilst 
number 2 remained uncoagulated. 

Thus, although number 2 had previously* been digested with rennin at 
38®, it was not clotted by calcium chloride after the renniti had been 
destroyed. 

It is therefore concluded that calcium chloride does uot complete a ])ro- 
cess begun by rennet, but acts throughout the whole jk rtod of fennetitat ion. 

1085 - Pasteurizing Milk in Bottles and Bottling Hot Milk Pasteurized in Bulk. - 

AyERSjJS. Henev {BaGi&rioh^ist) and Johnson, W. T. Jr, {ScUntijiGA^'idstuHt^ IHnry him 
9ion) in U, S. DepaHmmi of Apimliun^ Bulletin No. 240, 27 i>p., 10 fip?'?. Waslihi^doii, 

The object of these experiments was to compare the pus1curiz<i,tion 
of milk in bottles with the procevss of bottling hot pasteurized milk, and in 
particular to determine the bacterial reduction in each process, to study any 
special points which must be considered in the operation of each process 
and to present preliminary data on the cooling of milk in bottles by an air 
blast. Infusion agar was used in the work, the plates were incubated for 5 
days at 30^ C. {86^ F.) and counted. The pasteurizing of the milk in bottles 
was carried out as follows : the bottles containing the milk and caj^ped with 
patented metal caps were submerged in hot water at a temperature of from 
62^,8 C.,-63^.80. (145-1470F.). After the temperature in the bottom of the 
bottles had reached 62^,8 C. (145® F*) they were kept at that temperature 
for 30 minutes. The method of pasteurizing the milk before putting it in 
the bottles was the, commercial one. fact that the bacterial counts were 
taken dhectly after heating has no effect upon the results, since it has been 
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shouii llitil conliiig plays no part ia the debt ruction of bcicteiia in the pastetii- 
ischig piocess. 

Alter having desciibed the ap})aiatxKs used in their laboifitoiy expeii- 
ineiits, llu* wiiteis giv<' a debcrijitiou ol the machines used in huge conimet-- 
eici] plants. 

The piocebb oi co(diug milk by a blast ol air had not yet been ap])h‘ed to 
the pastenrizatioii oi milk. This process consists of kec])ing the milk in 
bottles and sterilLing it afteiwaids by means ol torci d~air draft. Oidinar^’ 
card“b('ard caps may be used in this system. 

The results obtained by the vuiters -were as fc)Jlo\\s ■ 

1) The i)roce&s f<i pasteurization in the bottle, using a ten!]>ciMUne 
of r)2<J,8 C. (i 45<^F.) foi 30 miimtes, catises satisfaeloiy bacleii<il lednctions. 
In tlie average of 22 ex])ciimentb this reduction w as <)C).5o i)ei cent w lieu the 
milk had been plticed in washed, steam-sterilized bottles, it w as 8b pj. ]jci 
cent when W'aslied bottles were used that had not been steiilized in steam. 

2) Bottles slionld be steanK^l at least two minutes beh^re being filled 
with milk in order to df^slroy heat-iesistanl ty])es of oigauisms th<<t miglil 
survive the ])asleuiizing tenipeivtuie and thereby inciease the bacteiial 
count. 

1) C«ire must be taken lo icgistei llu* tem])ei,itineinthebottoiu ol the 
botli«. dining the liealing pieces^ When the milk at an initial tempeiatnre 
oj io<^ C (50^ h) is healed in bollles without tigitidion in waiei of about 
C. (11(»<^ V ) the 1( tu])eratuie ol the milk in the lop ol the bottle will 
reach C (14^0 h ) about c) niiniiles before that in the bottom. The tem¬ 
perature the milk dtuing the proceSvS of p<usteurization in the bottle should 
be lecordetl by placing a Ihermotueter in a c<nitrol bottle with the bulb of 
the tbenin)meter iibont one-half inch from the bottom. The milk should be 
hiMted for ;>o inhiules a1 Gj^. 8 C, (145^ h\). 

4) When bottles are lieoted and cooled uudei w'ater cate slmuld be 
taken not to use any v\itb cbippccl or otherwise im]>erfec1 to]),s, since the 
seal caps nin> allow leaks dtiring the^noceSvS of ])asleiirization. 11 is advis¬ 
able loi the 11,sets of paUsiti^d seal ca]>s to assure themselves that tlK‘ ca])S 
ire watei-tighl, since leaking caps may cause dangeious tnfeciion.s, paiti- 
nilaily ii tlie cooling wutcr is polluted. 

5) The ]m>ccss (»f b<4tliiig pasteurized milk while hot in hot sU^ained 
bottles causes equally good bacterial reductions as does pasleurizatiou in 
bottles, hyvem wdth the same length of ex^xisure of 30 minutes and the .same 
temperature of Gz^.tS C. (145^ F.), the bacterial reductions aie olU*n iiuicli 
greatest than those ])r(Kluced by pasteurization in bottles. 

6 ) III the process of bottling hot, bottle* infection is eliminated, even 
wdien several cubic ccniimetics of old, sour milk are added to bottles before 
filling. The two-minute steaming iieriod to whicli the bottles are subjected 
l)t*foro filling with hot milk is siiiBBcient to destroy the conifimiuatiou, at 
least so far as bacteriological methods can detect. 

7) buhoratory esq)eriTnents indicate that milk may b(* pasteurized^ 
bottled hot, ca]jped with ordinary cardboard caps and cooled by a blast of 
cohl air. 
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8) It is probable that if milk is cooled from 62^.8 C. to io« C. (145^ F. 
to 500 F.), within 5 hours, no more bacterial increase will take place during 
the slow cooling than would take place if the milk were cooled immediately 
to lo^C. (500 F.), whether or not this will be true under commercial conditions 
can be determined only by future experiments. 

9) So far as laboratory experiments indicated, when milk is heated to 
62^ C. (145® F.), for 30 minutes, the bottling of the hot pasteurized milk 
followed by slow, gradual cooling has no more appreciable effect on the 
cream line or flavour of milk than the ordinary process of pasteurization. 
This is true of cooling periods of less than 5 hours' duration. 

10) Since milk contracts on cooling, a quart bottle filled with milk' 
at 62° C. (i45<^ F.), does not hold a full quart when the milk is cooled to 
10° C. (50<^F.). It is about 0.62 of an ounce short. Therefore slightly 
over-fized bottles should be used. 

11) The advantages of the process from the commercial standpoint 
are: (i) that bottle infection can be eliminated; (2) that milk losses are saved, 
owing to eva.poration over the cooler; (3) that ordinary cardboard caps can 
be used. The principal disadvantage is that the air-cooling process requires 
several hours. This, however, wDuld be a disadvantage only in the few^ i^lants 
where milk is delivered directly after pasteurization. 

\ 

1086 - Studies on the Bacillus of Yoghurt. — duchAcek, f., in Bwchemische Zeiu 
schtiftj Vol. yo. Nos. 3 and 4, pp. 2O9-293. Berlin, August 3, 1915- 
Experiments made at the Pasteur Institute in Paris have shown that 
Bacillus hulgancus, or the bacillus of Yoghurt, especially decomposes lac¬ 
tose aud other simple sugars (glucose, galactose, mannose, etc), while none 
of the fatty matter in milk and only a very small quantity of the albumen 
is affected by it. These results w^ere accepted until a few years ago, when 
Effront claimed to have proved experimentally that the Yoghurt bacillus 
is not a sugar decomposing ferment, but a bacillus that especially ferments 
casein. 

The writer has carried out comparative experiments with the Yogluut 
bacillus as described by the w^orkers at the Pasteur Institute and with the 
bacillus as described by Effront. The first type was received directly from 
Metschnikoff, while the second was sent to the writer by Effront, The 
writer called the first bacillus B, {Bacillus bulgaricus) and the secftgdr:" 
bacillus E. (Effrout’s bacillus). 

Experiment has shown that there is already a difference between 
these two t3rpes as regards the choice of the medium in which they 
develop. Bacillus E. develops exceedingly well in all the usual media, 
while bacillus B. is very exacting in this respect. The latter does not 
grow in media without sugar, even if their composition is normal. On 
the other hand, bacillus E. does not require sugar for its development. 
Bacillus B. is also very exacting as to the kind of sugar; it prefers glucose, 
galactose and lactose, but will not tolerate maltose and saccharose. 

In addition to a particular kind of sugar, bacillus B. also requires, espe¬ 
cially in artificial media, the addition of carbonate of lime for the neutra¬ 
lisation of the acid. The writer has, in fact, proved that lime is absolutely 
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indispensable to its normal development. On the other hand, bacillus E. 
grows very well withont lime. 

A 3rd characteristic distinguishing the two types of bacteria is their 
behaviour as regards air. While bacillus B., can grow in an anaereobic 
medium, bacillus E. is distinctly aerobic. 

There is also a difference in their fermentation products. Both types 
transform milk sugar into lactic acid but this acid behaves very differently 
in the polarimeter. Bacillus E. gives an inactive acid composed of levo- 
gyrous and dextrogyrous lactic acid, (in equal parts) while the second only 
produces dextrogyrous acid. Milk sugar is more quickly fermented by 
bacillus B. than by bacillus E. 

The two bacteria are finally distinguished by difference in the length 
of life; while bacillus B. dies after 3 months, bacillus E. can live for 3 years. 

The writer finally endeavoured to determine whether bacillus B. could 
become converted into a type with the special property of decomposing pro¬ 
tein as claimed by Effront. Another experiment was carried out to see 
whether the two types could change into one another. The resultvS 
throughout were negative. 

10S7 - The Proportion of Live to Deadweight of Cattle. — Tomhavi-:, w. u , in The 

Country (kntlcman, Vol. No. ^2, pp. 1260 and 1274, ^ tigs. Philadelphia, August 7 

1915. 

The carcass yield of animals varies according to their age, size, condi¬ 
tion, form and degree of finish etc., from 40 to 68 per cent of live weight in 
the case of cattle ; 40 to 65 per cent for sheep; 70 to 88 per cent for pigs and 
40 to 70 per cent for calves. The common sttpply of cattle will average about 
55 per cent, sheep a.bout per cent and swine from 75 to 80 per cent. 

Cattle — The fatter the animal, the higher will be the carcass yield, 
but the amoixut of fat present should not m.eci.n an excessive amount 
of waste when the carcass is sold in the retail market. The dressing per¬ 
centage is an important factor in determining the price I'eceived for the 
animal on foot. Frequently the animal that is purchased at the lowx‘St 
figure is the most expensive when slaughtered and cut up. The shuightering 
data that were kept on two loads of cattle purchased by a Pittsburgh packing 
company illustrate this fact. 

One load of very common steers averaged iiox lbs. in weight ; they were 
purchased at f 6.97 per cwt. These ca.ttle were in an nnfiuishcd condition, 
and not of the desirable beef type. The load of good cattle averaged 949 lbs. 
and fetched $ 7.70 per cwt. It was made up of well-bred beef steers that 
had been properly fed. The load of common cattle dressed 50.80 per cent 
while the better cattle dressed 58.15 per cent. The net cost of the dressed 
carcasses of the better cattle was $ 11.30 per cwt, while those of the poorer 
cattle cost $ 11.89 cwt. Thus, in this instance, it was more profitable 
to pay a higher price for the superior animals than to purchase an apparently 
cheap load of cattle. , , 

The packing company purchased two show steers from the. Penn¬ 
sylvania State College, they weighed i860 lbs. and 1740 lbs; rfespectively 
and sold for $ 9 per cwt. on foot. The yields were 67*520 per cent and 
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68.39 per cent, making their net cost of carcass, after allowing for the by¬ 
products obtained, $ 11.95 and $ 13.10 per cwt. The higher dressing yield 
and better condition made the net cost of the seemingly much higher 
priced cattle very little higher than that of the poor load purchased at 
S 2.03 per cwt. less on foot. 

Table I illustrates what becomes of the loss in dressing a steer weigh¬ 
ing 1200 lbs. and in good condition of flesh. 


Tabee I. — Dressing Losses in Steer weighing 1300 Ihs, 


Part 

Weight, lbs. 

Per cent. 
oi live weight 

Head. 

32 

2.16 


19 

1.58 


26 

2.17 

Eiver . 

13 

1.08 

Tongue. 

3 

0.25 

Tail. 

1 1.4 

0.12 

Intestines and contents. 

36 

3.00 

Blood and paunch contents. 

225 

18.75 

Paunch , . 

32 

2.66 

Paunch and intestina* fat. 

28 

2.33 

Hide. 

75 

^>•25 


A choice or prime carcass can be left hanging in the cooler for a longer 
time than the carcass of an inferior animal. A thin carcass will lose 
more in weight than a well finished one, owing to the greater evaporation. 
The loss in weight from warm to cold weight will average from i .5 to 2 per 
cent. 

The value of a beef carcass depends upon its condition, form and per- 
cetitage of high-priced cuts. The relative percentages of weight and value 
on the market of the wholesale cuts of beef are illustrated by the following 
table: 


TabeeII. —Percentage of Value and Weight of Wholesale Beef Cuts to Carcttss, 


Cuts 


Eom .... 
Ribs .... 
Round. . . . 
Cbuck. . . . 
Plate . . . , 
Hajak .... 
Front Sbank. 
Suet.. 


Average per cent, 
weight 

Avejuge pci* ccni. 
vahu; 

17 

! 33.66 

9 

■ ^5.47 

23 

xgSy 

26 

18.30 

13 

9.13 

4 

0,89 

4 . 

' '■ , t.49 
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Pi^i> — While 10 yeoib ago heav^ pigs were 111 demand tht intiease 
111 the price ot poik, the decrcese in the demand foi laid the call lot small 
loins hams and slionldeis have placed the medium weight pig 175 to 250 
lbs , at the top ot the list The tollow mg table show s the peiceiitagcs ot 
dressed eaicass that ma\ be obtained honi pigs ot vaiious weights now 
po]nilai on the niaiktts 
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18 


117 5 
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lbs 
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1 Vci\ fit 

ib; 

J 1 H 

•ji) 

Shropsliirt 

1 It 

iS} 

102 

■■/Ml/ 

SUtopslmt. 

ILiU lit 

170 

7 C) 

57 

Maino 

lU , 

1 151 

71 

|f) 00 


Lambs 



Dorset 

Half fat 

1 

1 4't 5 

4759 

Muuio 

aiim 

' 91 

1 37 

40.65 


When the diessing percentage is very low the quality of tlies nteat is also 


ieduc«.d lu propoitioiu 



wool, INDUSTRY 


1398 


45 to 50 per cent is nsually considered a fail Ndeld for sheep and lamb 
carcasses, it is higher in meat producing animals than in woo]-producing 
sheep. Lambs seldom dress much higher than 50 jjer cent. Heavy wethers 
frequently dress as high as 60 per cent, but a large proportion of the fat is 
waste and goes into the talfow basket. 

1088 ~ The Structure of the Wool of Pure-Bred Wool-Producing Sheep and that of 
Crosses with the Kemp-producing Race. — Guldenpfenning, H., in KUhn-Archiv, 

, Vol. 6, Part. I, pp. P4-92. Berlin, 1915. 

The crossing of a w^ool producing breed with one producing kemp 
should, in all probahilit3^’ give rise to individuals with jleeces consisting 
partly of kemp and partly of wool. This is what seems to happen in 
practice according to superficial observation. But exact figures are 
necessary if it is wished to determine how the characters are transmitted 
and the respective proportions of kemp and w^ool. In order to determine 
this with accuracy it is essential to have an accurate estimate of the 
numbers of each kind of fibres in a sample. The writer first freed a small 
sample from fat by treating it with ether and after allowing it to dry 
weighed it and picked and counted the fibres of kemp. The two masses 
of fibres were afterwards weighed and the number of wool fibres also 
determined. If accurate results are to be obtained it is absolutely necessary 
to proceed in this laborious manner. 

The following table gives the results obtained. Its examination may 
cause some surprise that the Somali sheep, which belong to a kem]> 
producing breed should possess such a relatively large quantity of wool 
fibres viz. 2 % times the number of the kemp fibres. When the animal 
is examined the wool is almost entirety concealed on account of the 
thinness of the fibres and their small mass — a fact which is confirmed 
by their weight. 

On comparing the figures relating to the hybrids, it is seen that they 
show intermediate values in regard to all the points under consideration. 
The weight, as well as the numbers and diameter of the threads of the 
kemp and wool represent values intermediate between those of the Somali 
sheejj and the wool-producing breed, The cross with the Electoral, how¬ 
ever, forms an exception, as regards the weight of the kemp fibu^s. It is 
not yet known whether the Electoral breed becomes weakened in its 
progeny or whether the heterogeneous nature of the cross lias had some 
effect upon the formation of the fibres of kemp. It is, however, sur¬ 
prising that this breed which has long been selected for fineness of wool, 
should when crossed with the coarsest wooled breed, the Somali, have a 
higher proportion of kemp by weight than the other races. If the 
number of kemp fibres is cpnsidered it is seen that the Somali sheep 
come first, and are followed by the hybrids in the following order; Rhon, 
Electoral, Eranconia, iDishley, Merinos, mutton-producing Merinos. Si¬ 
milarly with regard to the diameter of the kemp fibres. 

Crossing with the Electoral breed is a case apart even as regards the 
degree of fineness of the kemp., The maximum fineness, both in kenip, 
Jand wool, is obtained by crossing with mutton-producing merinos, thcsothftr. 
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Weight 

Peicentages of I 

Proportion 


aad inimbcr 



of kemp 


of fibres 

kemp fibies 

wool fibres 

to wool 

Somali ram. 

Weight . 

80.2 

19.S 

4 : X 


Number . . 

28.1 

71.9 

I : 2,6 

Somali X Electoral. 

Weight . . 

4 * 1-35 

35 -f >5 

I : 1,3 


Number . . 

17.41 

82.59 

I : 4,7 

Somali X Mutton-producing Merinos. 

Weight . . 

3346 

66.54 

I ; 2 


Ntimber . . 

13.50 

86.50 

I : 6,4 

Somali x Merinos-Dishley. 

Weight 

29.75 

70.25 

I : 2,3 


Number . . 

16.51 

83.49 

I : 5 >i 

Somali X Franconia ... ... 

Weight . . 

41 

59 

I : 1,4 


Number . . 

17 

83 

I : 4,9 

Somali X Rlion. 

Weight . . 

3^^.7 

<\ 3.3 

1 : 1,7 


Number . . 

1S.8 

8 j.2 

I : 4.3 


breeds follow in this order: Electoral, Dishley, Merinos, Franconia, Rlion. 
There is thus a connection between the coaxse-ness of the kemp and that of 
the wool, jitst the reverse of what happens in the case of breeds with mixed 
wool, where as a rule, the coarser the kemp the finer is the wooL This is 
explained by the fact that in sheep with straight (not crimped) wool the 
fibres are much coarser than in the case of meriiros, this character being 
transmitted hereditarily. 

The results of the researches are summarised thus: 

1) As regards fineness of wool, mutton-producing meritios are equal 
to the animals of the Electoral breed but their fleeces are twice as lotig. 
The Merino-Rainbouillet and Metino-Bishley breeds have a fleece of the 
same length but their wool is coarser. 

2) Among the straight wooled sheep, the East Frisian milk- 

producing breed, similarly to the Eincoln in the case of English vSheep, 
conslitxites a special type. The formei is distinguished in its particular 
group by the small amomxt of crimi) smooth ax^pearance of its 

wool, while the wool oftheEincoln sheex) is long and fine with a greasy 
lustre, 

3) From the quality of their coat, the mixed wool and kemp 
produemg breeds can form a group apart for which the rule may be 
formulated that the coarser the kemp the finer the wool. 

The very fine wool of the Somali breed has lost its fineness 
through crossing with other breeds. 

4) The determination of the proportion between the weight and the 
respective numbers of the kemp fibres and of wool fibres^ is of great hn- 
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portance. When determined, it was seen in the offspring of crosses to have 
an intermediate value. 

5) The consistency of the kemp fibres of wool varies considerably 
in different breeds and between one animal and another. The wool of 
merino sheep has an average extensibility and a more rtniform, and perlmps 
greater resistance to strain than that of any other breed. The products 
of crossing give, even in this case, intermediate values. 

6) The elasticity coefficients of the wool of merinos and their hy¬ 
brids are approximately equal. The highest average coefficient is that of 
the smooth and the mixed wool breeds. 



PIvANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

- Effects of Illuminating Gas on the Root-System.*™ Harvey, u. tvi., and Rose, 
R. Catltn, ill The Botanical Gazette, Vol. lyX, No. i, pp. 27-^.!, figs. 1-9. Chicogo, lit, 
July 1915. 

Tlie writers give a brief summary ot the results obtained by Kny) 
SpAth and Mk YER, Bohm, Mohisch, Shonnard, Richards and Me Dottgai,, 
and Stone on this subject. Their own researches carried out in the Hull 
Botanical Laboratory were designed with the object: i) of determining some 
of the effects of illuminating gas on the root-system with a view to obtaining 
fiuther diagnostic characters indicating gas poisoning; 2) of determining if 
the principle causes of the damage are the constituents of the gas which arc* 
ronxlily absorbed by the water film of the soil particles, or those which remain 
mainly in the soil interstices. 

The gas used was the so-called “water gas“ prepared by the methodoC 
the “ Chicago Gas Light and Coke Company ; it contained 2 to 6 per cent 
of ethylene. As it has been show’u that ethylene is the most toxic consti¬ 
tuent of illuminating gas, comparative exi^erimeuts were carried out with 
a mixture of air and 4 per cent by volume of ethylene. 

The toxicity of the constituents of illuminating gas absorbed by the soil .— 
Soil of optimum humidity was jfiaced in 10-20 liter cans and the gas passed 
through for different periods ranging from 53 to 68 days and at differ-r 
ent temperatures. After exposure to the air the soils were removed from 
the cans, placed in shallow boxes in a greenhotisc, and sown with the seeds 
of 41 species of plants belonging to 18 families. From 25 to 60 days were 
allowed for growth. 

Effect of illuminating gas on roots with no soil present. — In the neck pf 
a large wide-mouthed bottle, serving as a moist-air chamber, 6 to 8 glass 
tubes were inserted, eacli carrying a seedling of Vida faba so that the roots 
hung inside the chamber. Definite amounts of illuminating gas or ethyl- 
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ene were admitted through a small glass tube reaching to the bottom of 
the bottle. In this way only the roots of the plants were exposed to the 
gas. A similar series of bell jars was arranged for seedlings of toniato, 
radish and mustard. 

E'ffect of illuminating gas on wots growing in soil medium. — i) Quanti¬ 
tative experiments. — Plants of Catalpa speciosa, Ailanthus glandulosa and 
Gleditschia triacanthos, from 2 to 3 months old, were transplanted to large 
battery jars filled with coarse quartz sand. The gas was passed through two 
glass tubes buried in the sand and sealed with a vaseline paraffin mixture 
by the method of Briggs and Shantz. By a previous determination of the 
total volume of the interstices in the sand it was possible to control the con¬ 
centration of the gas. The experiments were continued for 5 to 21 days, the 
gas being renewed every three days, pure air* being drawn through by means 
of an aspirator and new gas added. In several cases parallel experiments 
were carried out with ethylene. 

2) Qualitative experiments. — An attempt was made to imitate the 
natural conditions of an escape of gas near the roots. Eleven species oi w^oody 
plants w^ere used and a comparative microscopic examination was made. 

The results obtained are summarised as follows : 

When illuminating gas is passed through soil the odor-giving constituents 
of the gas are readily absorbed by the soil particles and strongly held, but 
little or no toxic effect on the roots of plants is observed. The gas constitu¬ 
ents remaining in the gaseous state in the soil are the principal causes of 
injury to the root-system. Of these constituents ethylene is perhaps the 
most injurious, except in high concentrations of the gas, when other toxic sub¬ 
stances and factors come into play. 

A low concentration of gas causes an abnormal develop>inent of the tis¬ 
sues in from. 8 to 21 da3^s with seedling trees, using ilhiminatitig gtis mixed 
with 4 parts of air (of the soil) or even with 40 parts of air. vSimilat effects 
are produced by ethylene at similar concentrations to those of the gas 
mixture. 

A high concentration of gas causes a rapid killing of the roots shown by 
the death of the whole plant. 

If the gas is passed through the soil very slowly, in the case of woody 
plants an abnormal development of the root tissues often occtirs, At low 
concentrations illuminating gas stimulates the hydrolysis of starch aiul 
other allied chemical changes. 

It was observed that etiolated sweet pea seedlings are very sensitive 
to the effects of gas and indicate its presence in the soil when it is not 
perceptible by ordinary methods. 

T090 - Scorching of Tobaeco heaves by Paris Green. — be btjssy, i,. p., and dietz, p. a., 

in Medededingm mn het Deli Proefstation te Medan^ Year IX, I»art i, pp. 15-35, Mcdaii, 
Smnatra, June 1915. 

The use of Paris green (aceto-arsenite of copper) as an insecticide is 
often the cause of scorching of the leaves of tobacco. This can be avoided 
by substituting arsenate of lead, which never injures tobacco. The writers' 
exjjeriments show that if Paris green is preferred it should be used in such 
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a strength as not to contain more than 0.4 per cent of water-soluble arsen¬ 
ate. It should be applied mixed with a neutral substance such as tapioca 
or very fine soil. A flour that has become acid or substances containing 
large particles should not be used. The mixture should be perfectly homo¬ 
geneous and the application made when the leaves are quite dry. 


DISEASES DUE TO BACTERIA, pUNGI 
AND OTHER DOWER PEANTS. 


109T - Causescf Damage to Apple Crops in the United States. — Countryfientimmx, 

Vol. IvXXX, No. 31, p. 1237. Philadelphia, July 31,1915 

The accompanying tables contain the results of an investigation car¬ 
ried out by the Federal Bureau of Crop Estimates on the factors influen¬ 
cing apple yields. The figures emphasize the necessity for supplementary 
irrigation, lor protection against frost by smudging and for the production 
of apples that are hardy and bloom late eiiougli to escape the frosts. 


TabuiJ L — Percentage losses in apple orchards in the United States 
from mrious causes. 


Cause 

1914 

1913 

191S 

Deficient moislure. 

22 

18 

xo 

Frost or freeze . 

21 

47 

29 

Other cteitic disturbances. 

8 

8 

14 

Total climatic causes . . , 

51 

73 

53 

Plant diseases. 

6 

3 

15 

Insects... 

20 

9 

10 

Other or imhuowB. 

23 

15 

22 

Total . . . 

100 

100 

roo 

Production, per cent of normal crop . . . 

74-5 

44.6 

69.9 


GENERAUXlEft 
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Table II. — Pefcentage losses in Apple States. 



New 

York 

Penn- 

svlvania 

Viiginki 


iVIissoni 1 

\Vn«ili” 

itiqltin 

Deficient moisture. 

14 

16 

35 

7 

5 J 

iS 

Frost or freeze. 

iS 

25 

18 

12 

13 

40 

Other cHmatic disturbances. . . 

7 

9 

8 

10 

5 

10 

Total climatic causes. . , . 

39 

50 

61 

1 

29 

69 

68 

Plant diseases. 

1 

I 1 

1 

7 

1 

3 

23 

2 

S 

Insects. 

3 S ! 

14 

9 

1 

20 i 

15 

16 

Other or unknown. 

22 1 

1 

29 

1 27 

1 . i 

28 

M 

8 

Total . . . 

100 • 

100 

100 

100 

100 

100 

Production, per cent of normal 
crop. 

CO 

88 


82 

54 

89 


1092 - Researches on Conioihyrium pirinum^ PhyliosticisL pirina and 
C. iirolense, — Mtjtto, Bhsa, and Pollacq, Oino, in Rendiconti delU seduie della 
Reale Accademia dei Lincei^ Classe di Scienze fisichc, matematichc e naturali, 1915, 2nd 
Half-Year, Vol. XXIV, Part i, pp. 40-42. Pome, August 6,1915. 

Ill 1878 P. A. Saccapbo described Phyllosticta pirina as a new species 
on the leaves of Pyrus communis and P. malus. In 1904, Btjbak discovered 
on the leaves of P. communis a species of Coniothyrium which he mimed 
C, tirolense, J. Iv. Shelpox, in 1907, after examining numerous specimens 
of P. pifina on the leaves of apple and quince, stated that the stylo- 
spores of the ripest pycnidia are decidedly brown in colom*, the inten¬ 
sity being in direct relation to the degree of maturity. Without comparing 
specimens of the two fungi he considered that C. Hroknse might be a 
form of P. pirina in a ripe condition and consequently changed P. 
pifina to Coniothyrium pirinum (Sacc.) Sheldon (i). 

In 1908 C. P. Hastlky, examining preparations of C. tirolcnsc, emu 
sidered this species to be identical with C. pirinum. The writers have now 
compared cultures of P. pirina and C. pirinum with material of C. tirolcnse, 
and have found that the influence of the various cultures used (decoc* 
tion of apple leaves, potato, glitcose agar, beet and carrot) is confined to 
the dimensions and does not affect the colour of the stylospores of C. pi^ 
rinum and P. pirina. In the first stages of their development the stylo- 
spores of C. pirinum are hyaline like those of P. pirina, so there is a danger 
of error in the distinction of these two species. The stylospores of P. 
rina remain constantly hyaline in the various cultural media employed, 

(i) Written by Mm C. 
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even up to complete developement, whilst in the same media C. pirinum 
produces coloured stylospores. Phyllosticta pirina is therefore not synony¬ 
mous with Coniothyvium pmnuni, but a quite distinct species. 

The species C, pirinum of Sheldon has characters absolutely agreeing 
with those of C. tirolense and cannot be accepted as distinct but should 
be considered according to priority as a synonym of C. tirolense. 

1093 “ Observations on Herpotrichia. nigra and the Mytilidion associated with 

it (i), — Seaver, Fred J. (New York Botanical Garden), in Mycoloqut, Yol, VII, No. 4, 
pp. 21 o-211. E^incaster, Pa., July 1915. 

Several years ago while attempting to work out the identity of Herpo¬ 
trichia nigra Hartig and Neopeckia conlteri (Peck) Sacc., the writer w-as sur¬ 
prised to find the ascospores of a third species on Picea, which w^as at first 
thought to be an undescribed species of Herpotrichia. The spores of this 
species were fusiform, long and narrower than those of H. nigra, and, while 
usually 5-septate, they were often 6-septate and occasionally even 7-septa.te, 
while those of H. nigra were broad, blunt and never more than 3-sei)tate so 
far as observed. This strange species was first detected while stirdying 
EI/EIS and EvErhar'D’s Fungi Columhiani 1737, a specimen oiHerpotrichia 
nigra which was erroneously distributed under the name of Lasiosphacria 
co%Uei>i. The spores of this species were again observed while examining a 
specimen of H. nigra on Picea cngeimanni sent from Colorado by Bethee, 
July 7, 1914. 

After a careful stud}^ it was found that these fusiform spores were not 
the spores of a Herpotrichia, but these of a Mytilidion (Hysteriales) often 
found on conifers associated with H. nigra. The perithecia are so intimately 
associated with those of the Herpotrichia that their real characters may be 
easily overlooked and the spores of the Mytilidion may be mistaken for the 
mature spores of the Herpotrichia, 

This species of Mytilidion is closely related to, if not identical with, M. 
jusispormn (Cooke) Sacc., reported on branches and bark of spruces and firs. 
The spores ofM. are 50 long, wliile those of this Mytilidion 

exceed 40 p and are often not more than 30 (i,. Without having seen an 
authentic specimen of M. fusisporim, the writer can only doubthilly refer 
his siiecimens to that species. 

The recent descri])tion of a new’ species of Herpolruhia (IL (juiiufur- 
septata) by Weik (2) attracted the attention of the wril<u% since tlu* spores 
of his species are practically identical in size and foini w ith those of the My^ 
tilidion so frequently found with H. nigra. The writer believes that 
supposed new species is based on the combined charncters of two different 
fungi, the mycelial and perithecial characters being those of the well-known 
Herpotrichia nigra, wMe the ascus and spore characters are those of theMy- 
tilidion. This suspicion has been strengthened by recent studies of the 
collections of H, nigra in the New York Botanical (iarden, from which it 
appeared that practically every specimen of H. nigra examined wm acesom* 

(1) See also B. Sept 1915, No, 986, {Ed,), 

(2) kc, cit 
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pailied by tbe Mytilidion. The latter was found not only on spruce needles 
associated with HerpotncUa, but also on pine needles associated in the 
same way with Neopeckia couUeri. 

Weir’s drawings illustrate very well the spore characters of N. coul- 
ten, H, and the unnamed species of Mytilidion, except that the spores 
of the last are not always 5-septate, but often 6 and occasionally even 
7-septate. The spore measurements are usually within the limits given by 
Weir, but spores are occasionally found as long as 38-40 (jl. They are of a 
pale brown colour as described by the same writer. 

resistant 1094 - Influence of Radio active Substances on the Resistance of Plants to Fungus 

EIANTS Diseases. See above, No 1015. 

i,iEANs 1095 “ Preventive Measures against Bunt in Wheat. — daenell-smitu, c;. in The 
OF pREVEamoN Aiiriadinul Ga'dctte of Na& South Wales, Vol. XXVI, Part 6, pp. 4 <)^-‘i 95 - Sydney, 19x5. 

^ During 1914 the Department of Agriculture of New South Wales car- 

CONTROL ^ further series of experiments to detennine the most suitable 

furgicide to apply to wheat seed to prevent infection with bunt {Tilktia), 

Unfortunately, at both the Cowra and Wagga stations, the season was 
so unfavQUiable that the results of the field triais have to lie taken with a 
certain amount of reserve; the germination was bad, and many plants 
perished before reaching maturity. 

Some experiments on germination in nursery boxes made at Cowra 
showed remarkable consistency, as seen in Table I. 


Table I. -—Results of various treatments on Federation seed-wheat. 


Box 




Number 




Treatment 

of 

No. 




seeds sown 

I 

% per C€XLt copper sulphate and Umewaler . , . 

50 

a 

» ») 

» 

» without » » . . . 

SO 

3 

I » 

» 

» and n » . . , 

50 

4 

» j> 


» without « «... 

50 

5 


» 

» and n «... 

50 

6 ^ 


1 } 

» without » «... 

50 

7 

2 >1 

» 

» and » » . . . 

50 

8 

» » 

}> 

» without » » . . , 

50 


Number 
of seeds 
germinated 

‘15 

13 

50 

47 

45 
41 

46 

36 


In each case the seed was kept in the solution for three minutes. Treat¬ 
ment with sulphate of copper alone gives a satisfactory germination under 
favourable conditions, but not so if conditions are unsatisfactory. Under 
the most favourable conditions the use of copper sulphate followed by lime- 
water was advantageous in all cases. 
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Dipping wheat seed for three minutes in a i ^percent solution of copper 
sulphate, followed by dipping for three minutes in limewater, has up to the 
present been found the most elective pickle for preseiTing the germinating 
capacity and preventing bunt infection. 

The 1914 season at Wagga was the worst ever recorded in the district. 
The total rainfall from sowing to harvest was only 3.45 inches, and probably 
on this account the results of the field trials (see Table II) were somewhat 
inconsistent. The number of growing plants was determined on August 
10; and the observation as to bunt infection was made on October 10 and 15. 
In nearly every low odd plants were missing. 


Tabce II. — Residls of trenimciit for hunt. 



Variety Bunyip 

Variety Comeback 

Treatment 

IT 

Ij 

Tfl 

U 

a 

s 

.2 

1 % 
w "efl 

a 

plants 

in 

i 


a 


3 

® § 

i? 

d 


0 

W 

V 

i) 


p 

U 

Copper sulphate %) fuid limewater 


1 

88 

80 

5 

75 

» » » without 1) 

90 

I 

77 

■ S3 

10 

71 

Copper sulphate (i %) aucl limewater 

75 

0 

75 

84 

0 

81 

» » » without » 

57 ! 

_i 

0 

■57 

81 

0 

80 

Copper sulpliate (1^^%) and limewater 

72 1 

0 

70 

65 

3 

61 

» » ■ » without i> 

66 

0 

65 

69 

I 

67 

Copper sulphate (2%) aud limewater 

70 

0 

' 68 

76 

i I 

72 

» » » without rt 

73 

0 

t >7 

68 

I 

65 


The number of seeds planted was too in each case and the time of im¬ 
mersion in copper sulphate and limewater was three minutes. 


ioi)b^Scterospor&macro$pora on Wheat In France. — arnavu, compk^ 

rendus rfti SMnm dii VAeadmie d'AgnculUm d& France) Vol, No, 14., pp, 429-435» figs. 

1-2. Baris, July 7, 1915. 

On June 16,1915, the Plant Disease Station of Paris received from Chas- 
senard, Allier, some specimens of bearded wheat attacked by Sokrosfom 
macrospom Sacc. (Peronosporaceae). This is the first record of the fungus 
in Prance. 

In Italy, where it was at first confused with S. gmminmk (Sacc.) 


mmM 

0» VAtKj# 


10 
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Schroter, it has been known since 1900 (i), and has occurred in various 
parts of the peninsula and in Sardinia. In Italy it attacks wheat in parti¬ 
cular, but also oats, maize, canary-seed {Phalaris canariemis) and various 
wild grasses {Phmgmites communis, etc.) (2). According to TravKRSo, 
the same species has been described on Phalaris anmdinacea in Saxony 
under the name of S. kriegeriana Magnus (3). 

The specimens repotted showed the last stage of the disease, confined 
to the leaves; but the awns of the ears showed some contortion. An ac¬ 
count is given of the observations of Pbguion and Traverso on this disease (4). 

1097 - Yellow Rust of Cereals (Puccinia, glumarum) discovered in North 
America. — Carleton, M. a., in Science, Ne\% Series, Vol. XEU, No. 1071, pp. 5 '^- 59 * 
lyaiicaster, Pa., July 9, 1915. 

On May 21,1915, Pucciniaglumarum Eriks, et Henn, was discovered on 
several varieties of wheat in a field situated near Indian School, Sacaton, 
Arizona, About the same time it was also found on Hordeum m^mnum in 
Southern California. So far this rust has not been recorded on wheat 
in any part of California, but during June it was found in abundance in 
various parts of Oregon and Washington, fairly widely spread in Idaho and 
represented by a few examples at Bozeman, Montana, and Eogan, Utah. 

Up to July r, P, glumarum had not been found in any place east of the 
Rocky Mountains. In Oregon and Washington State it was observed also 
on barley, and at Pullman, Washington, the writer has found it on a wild 
grass not yet determined. 

It is remarkable that this fungus, so common in Europe, had not been 
previously recorded in North America, in spite of the constant trade rela¬ 
tions between the two continents. 


(r) TUe disease was observed as early as 1S73; cf. Traverso, C. li., iti ll Raccoglih)n% 
New Series, Vol. IV, pp. 182-188 (Padua, 1906). (/u/.). 

(2) Also barley; see F. Jan. rgii, No. 296 (Severini). {Kd.). 

(3) Peolion {Le malaitie crittogamuhe delle pimitc wlHvate, 3rcl. ed., p. X2r, Casalo, T912) 

refers to it as very injurious to rice-fields in Japan.— Stevens, F. J.,and Hall, J, Cr . {IHmi'ivs 
of Economic Plmis, p. 342, New York, 1910), anentioaitas occurring on nuiixe in tlie United 
States, but doing little damage. (/id.). 

(4) The chief Italian literature is as follows: Peglion, V., in BolMHno di notice agrarie 
No. 20 ,7 PP« (Rome, 1900); Annuario dellaR. SiamnediPatohgiavegeiaU, 1 ,p. 81 (Rome, mm); 
te Stm, sper, agr. itah, Vol. XXXIV, 31 pp. (Hodena, 1901); Rend, Accad. Lined, cl. Sc,, 
Series V. Vol. XI, pp. 389-392 (Rome, 1902); Mia agricola, Vol XXXIX (Fiacenssa, 1902); 
Atii Accad. Sc. med. e nat. di Peffara, I^XXXII, pp. 137-13^ (Ferrara, 1908); Rend. AcemL, 
Uncei, XXVII, Part 9, pp. 509-511 (Rome, 1908); Centralbl Baktef., Aht It, XXVIH, 
pp. 580-589 (Jena, 1910), — • Traverso, O, B., inMal^igUa, Vol. XVI, 11 pp, (Genova, i<}oz); 
Le Stm: eper. agr. ital., Vol. XXXV, pp.^ 46-49 (Modena, 1902); Ibid., Vol XXXVI, 
PP* 975^976 (Modena, 1904); II CoUimtore, 3, pp. 523-524 (Casale Monferrato, 19x4). •— 

S., in Archiv. Lab, Bot. CnU. di Pavia, Vol I, pp. 132-133 (Milano, 1874). — 
CtXBom, G., in Rend. Acc. Lined, cL $c.. Series V, Vol XIXX, pp, 543-547 (Rome, 1904). 

' ' ' (Ed.), 
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1098 - Monilia sp. causing Brown-Rot of Apricots in the Lower Rhone Valley. — 

Chifflot, J., and Massojswat, in Year 87 (1914-1915), 1^0.27, pp. 540- 

541* Paris, August 16, 1915. 

At the beginning of May 1915 the attention of the writers was called 
to a serious disease of apricots planted on the slopes overlooking the Rhone 
Valley on the east, upstream from Vienne, Isere. 

The disease affects standard trees just after flowering. The flowers 
wither quickly without falling; then the withering extends to the neighbour¬ 
ing leaves and twigs. An abundant guminosis later invades the parts affect¬ 
ed and sometimes extends to the lateral twigs and buds, from the summit 
towards the base. As a result of this gummosis the tissues of the twigs 
become swollen ; the woody part separates completely from the bark and 
cortex; the wood becomes brown and later black. The flow of sap is 
stopped, thus causing death of the twigs. 

This disease is indigenous in many districts. According to Taps it 
caused couvsiderable damage during 1903,* 1913 and 1914 in large orchards 
in the Canton of Valais (Switzerland), particularly at Saxon, after rainy 
spells in the spring. The writers know of no previous appearance of this 
disease in the J'rench part of the Rhone valley. 

By some authorities it is attributed to Monilia cinerea Bon. and by others 
to M. laxa (Walk.) Sacc. et Vogl. These two species also attack the fruits 
of peach, cherry, apple, pear, plum, apricot, etc,, which become mummified. 

Unfortunately these infected fruits are too often left on the trees, thus 
forming centres of infection. They should be collected and burnt —not 
buried — before the conidia are dispersed. The numerous spores discharged 
from the fungus fall on the twigs and young shoots or are carried away by 
the wind, germinating leadily in the following spring. 

The flowers form the first point of attack, and are apparently infected 
through the stigmas ; thence the disease rapidly spreads in the juicy tissues 
of the young twigs. The less vigorous trees producing few flowen^^ are less 
severely attacked, while heavily manuied nursery trees producing vigorous 
shoots are most severely attacked. 

Tor the control of the disease the following treatments are recom¬ 
mended: 

a) Winter, — Removal and burning of dead branches; spraying abun¬ 
dantly the trunk, branches and twigs, either hy means of the usual copper 
sprays (Bordeaux or Burgundy) or by neutral copper acetate at X2 lbs. per 
100 gallons, with the addition of 10 gallons of gelatine solution or else of 
soft soap solution (20 lbs, of soap to 100 gallons of copper mixture). The 
modified copper sprays are the whetting sprays of VH'RMORiiJn and Dantokt. 
Co|)per sprays at a temperature of 70^ C. (158*^ F.) may also be used, provided 
that the acetate solution does not exceed x per cent. These winter treat¬ 
ments are ** preventive 

h) Spring, No copper treatment is possible owing to the dttger 
to the foliage. The damaged parts are removed and burnt ; cutting b^l|: 
must be effected very low, below the diseased parts, soto suppresses 
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far as possible all trace of gummosis and mycelium in the interior of the 
tissuf^s of the twigs. 

c) General, — Excessive nitrogenous manuring must be avoided and 
chemical manures rich in phosphates and potash applied. 

1099 - XignoelisL ^arciniae injuring Mangosteens [Garcinia mangostana) 

in the Federated Malay States. — belgrave, w. n. c., in The A^nculturai Buiktm 

of the Federated Malay States^ Vol. Ill, No. 6-7, p. 229. Singapore, 

In the Federated Malay States, the mangosteer is subject to the attack 
of Zignoella garciniae P. Henn., which determines the formation of cankers 
in the woody parts of trees, spreading from the younger to the older bran¬ 
ches. ViThen the cankers encircle the branches the leaves turn brown, 
shrivel up and die and soon the whole tree perishes. 

Examination of the transverse section shows that the cankers extend to 
the interior towards the wood, which, however, is itself rarely attacked. 
In the infected bark two or three layers of cork are found, showing the efforts 
of the plant to resist the fungus; below the deepest of these layers is a zone 
of soft tissue without latex constituting the cork cambium. 

Mycelium is abundant in the bark, where also the fruit bodies (perithe- 
cia) occur. In the cankers are often found the pycindia of a species of 
Hendersonia, which is probably a phase of development of the Zignoella. 

Without careful inspection of the trees it is not easy to recognise the 
existence of the disease before the leaves turn yellow, when the death of the 
-tree is a ccrtaint3^ On the appearance of the disease, the only means of 
treatment is felling and burning of all diseased trees, followed by careful 
examination for cankers and their removal. 

1100 - Observations on the Pathology of the Jack Pine (Pinus divaricata), — 

Weir, James R. (Forest Pathologist, Office of Investigations in Forest Pathology), in 

Bulletin of the U. S. Defyartment of Agriculture, No. 212, 10 pp., 4 iigs., i plate. Washington, 

1915. 

Pathologically the jack-pine [Pinus dimricala (Ait.) Di^ Mont, de Cours,] 
may be divided, in most regions of its range, into two forest types, which 
are determined largely by the amount of moisture in the soil. ’The fungi 
in the moist or swamp type may attack the trees in the drier and more arid 
type, but may show considerable variation in the abundance of any one spe¬ 
cies, In mixture with other species it is usually attacked by a greater num¬ 
ber of diseases than in pure stands. 

Parasitic fungi. —According to observations in Mldiigan and Min¬ 
nesota, the , greatest immediate injuiyis caused by Peridermium cerebrum 
Peck . {Cronartkm qmreus [Brondeau] Schrot.), which causes gall-like 
excrescences on the trunk and branches. In dry, sandy areas P. cerebrum 
is more frequent on the branches and is rare on the trunk, but also 
iiequent in the axils of the branches; the damage is generally more serious 
in the latter case than in the two former. The branch and trunk are 
girdled by abnormal wood tissues and are thus weakened. Whatever the 
means of infection, direct or through wounds, the number of galls and 
imperfect branches is usually much less on trees of the sandy barrens 
than in more moist regions. 
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In swampy areas (where the jack pine grows in close standsj the trunks 
of the 6 to 12 year old trees are often covered with swellings which very 
rapidly stunt the growth of the trees ; such trees never reach maturity, but 
continue in a stunted condition until blown over by the wind or broken down 
by snow. Often seedlings of i to 4 years are attacked. In these cases, as 
well as in older trees infected through mechanical injury at the ground, the 
gall is formed directly at the base of the main stem. When a seedling is 
infected at this point or higher up on the stem, it remains short and de¬ 
formed. The cones of mfected trees are small and give a higher proportion of 
aborted spoiophyllc than usual. Seeds from infected trees and vigorous iion- 
iiifected trees of the same age and type showed a difference in germination 
of 19 per cent in favour of ‘he latter. 

The prolific de\elopment of Peridermium cerebrum in many parts of the 
jack-pine forests of the Great Takes region is a factor to he carefully con¬ 
sidered in reforestation. The fact that the fungus has its telial stage on the 
leaves of several species of Quercus is also of significance in control work. 
Q. velutina and Q, coccinea frequently form a conspicuous iiart of the jack- 
pine type, particularly in Michigan. The eradication of these worthless 
species could be undertakem in small wood lots. 

In this region, a few young jack-pines were found to be attacked ])y Pe- 
ridermium comptoniae (Arthur) Orton et Adams {Cronartium comptoniae Ar¬ 
thur), but this fungus was not found on more mature growth. Its alternate 
stage Is on sweet fei'ii [Comptonia peregrina and Myrica gale). It can not 
reproduce itself on jack-pine. 

These hosts, .as well as oaks, must therefore be destroyed in the neigh¬ 
bourhood of nurseries. Much attention should also be given to the selection 
of nursery sites, with regard to the topography and prevailhig winds. , 

With the exception of P, cerebrum and P. oomptoniae, few fungi of eco¬ 
nomic importance attack the living jack-pine in the drier parts of its range* 
In mixture with other species in the more moivSt regions, particularly in parts 
of northeni Minnesota and of Canada, Trametes pini (Brot.) Pr* causes 
considerable heart-rot in trees of 60 years and older, but in general occurs in 
negligible quantities* 

Polyporm schweinitzn Fr., causing butt rot, is in greater quantity, but 
seldom attacks more than 2 to 4 per cent of the stand. Root fungi {Femes 
annosum Fr* and Armillana mellea (Vahl.) Qudl.) are rare. 

Lophodermium pinastn Schrad* is found occasionally on the needles* 

On dry soils in open stands,the jack-pine frequently shows a tciKlency 
to form witches'-brooms. 

In its eastern range P* divaricata is not stibjecl to mistletoe injury; 
but Razoumofskya americam (Nutt.) Kuntze, the lodgepole-pine mistletoe, 
has been recorded on it in Canada. The writer finds this mistletoe to 
the cause of serious damage to the jack-pine at its most western extension 
or where it approaches the zone of the lodgepole pine fP. mrdorta) iti th^ 
north. 

Saprophytic fungL — lih^ usual strictly saprophytic fungi of cot^iferous 
woods are found on cut or fire-killed jack-pine. CeraUsimmlU piUfera Fr, 
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appears rapidly after tlie death of the tree. In moist places there is also an 
abundance of species of Auricularia and Dacryomyces of little importance. 
The most important of these saprophytes is Polystidm ahietmus Dicks.; 
second comes Lenzites sepiaria Fr. Of little importance and rare are Fames 
pinicold Fr., Polyporus pakistris Berk, et Curt., F. cameus Nees, Lentinus 
lepideus Fr., PolypOTUS siilplni/yeus Fr, and Trametes septum. On fallen 
specimens in Minnesota is occasionally found Poria subucida Peck, which is 
probably also parasitic on the living trees. Amongs^ the Thelephoraceae 
the following are important: Corticium hyssinum (ICarst.l Burt., C. sulphu- 
reum Pers., C. galactinum (Fr.) Burt., Coniophora oUvacea (Fr.) Bres., and 
Peniophoni globifera E. et E. 

Injuries due to other causes. — Jack-pine is very sensitive to fire. It 
only occasionally suffers from winter injury, and is very windfirm. 

Since this tree is comparatively free from a number of diseases which 
are common on other conifers and is resistant to drought, winter injury and 
frost, it is admirably suited for reforesting many of the dry sandy regions of 
the North-Central States. 


WEEDS AND PARASITIC FLOWERING PLANTS. 


iioi - The Cutting olWeeds in Rice Fields. ■—haecauelu, B./mil GiomaUM 
tur^f Tear V, No. 15, pp. 2.^8-349. VeredH, August 15, 1915. 

The most injurious rice-field weeds are those which not only spring up 
with the lice, but also grow on the levees of the fields, along the canals, nnd 
in meadows on moist ground ,* among these are certain grasser, in particular 
Panicum crus-galli and P. phylloryzoide (i), which are capable of tillering in 
an e^ctraoxdinary manner and consequently produce seeds in large mimbets. 
Repeated and careful weeding is not sufficient do destroy these weeds. A 
good preparation of the land, the use of well decomposed manure and of 
.seed free from foreign seeds are very good mcasurevS, but it is only by haiul- 
weeding or the use of sx:)ecial instruments for removing the weeds growing 
among the rice after the ordinary weeding, and esi)ecially by mowing them 
on aU the parts of the field not tinder water, that the first and most important 
cause of the spread of weeds is removed; such work must he carried out 
before flowering and several times during the entire period of cultivation, 
as the perpetuation of almost all the injurious species depends not only on the 
enormous number of seeds and vegetative means of reproduction, but also 
on the successive ripening of the different seeds on the same plant. Some¬ 
times even digging O'get of the levees, is recommended, hut this oxieration is 
-too costly and injures their solidity. 

vlf cutting has riot been effected at a suitable time and most of the 
weeds have ripening seeds, they should be cut and burnt without delay* 
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INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

no2 - Chdosporium sp. in the Control of the Citrus Scale, Chrysomphalus 
dictyospermi var. pwrialifera, in Calabria (i). — mottareale, r.., m Am del 
R, Islihito ihimctgjfiameido di Napoli^ 191^, Series VI, Vol. LXVl, pp. 27-31. Naples, 
1915. 

Chrysomphalus dictyospermi var. pimulifera after spreading from the 
citrus plantations of Sicily to those of the province of Reggio Calabria, has 
soon covered large areas, damaging not only the crop of fruit (especially 
bergamots) but also the green twigs and leaves. 

The local growers deal effectively with this scale by washing with lime- 
sulphar. The agricultural adviser for the promnce of Reggio has carried 
out successful experiments with hydrocyanic acid fumigation at Pellaro. 

In 1913, when the weather conditions allowed this scale to go on breed- 
ing even in November, the writer was mformed that in the Lazzaro territory 
the activity of the insect appeared to be diminished, as even where the Icnown 
means of control had not been applied the plants had regained their vigour. 

Observations on t he spot showed that this phenomenon was not confined 
to Lazzaro. Most of the insects, still remaining in numbers on the leaves, 
had the scutum flattened and of a greyish colour. On raising the scutum, 
the insect sometimes appeared to hove lost its normal turgesscence ; the 
pygidium was elongated and of a deep yellow colour tending towards 
chestnut. But more often the insect below the scale was reduced to a 
thin membrane, bardly adhering to the scale and easily detached. 

Microscopic examination showed the presence of a Claiospormm, 
sometimes with hyaline hyphae confined to the interior of the insect, some¬ 
times with luxuriant fructifications outside. No other fungi and no bacteria 
were observed, and the presence of all animal pests, either predatory or 
endophagous, is excluded. 

Wherever plants show the presence of fumago independently of the 
insect, the latter is checked in its development and ravages. 

The writer hopes to make experiments on artificial infection, but recom¬ 
mends meanwhile the continuation of chemical means of control, without 
neglecting to try the effect of insect enemies of the scale. 

1 103 - The Action of Potassium Cyanide when introduced into the Tissues of a Plant — 
Moore, W., and Ruggi^es, A. 0 . (Minnesota Experiment Station),in Vol. XlylX, 
No. 1070, pp. 33*36, Lancaster, Pa., July 2, 1913. 

The injection of potassium cyanide into plant tissues has recently been 
recommended for the destruction of various sucking insects (2). These expe¬ 
riments were devised with a view to determining the mode of action of the 
cyanide in the plant tissues. . .ii 

The first attempts were made with geraniums. A small piece of cyanldS^ , 
about the size of a pea was placed in the stem and the hole sealed It; 

' (j) Bee also April 1915, No. 451. 

(a) See also JS. Feb, 1915, No. 335 
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piece of rubber and paraf&n wax. On examining the plant'24 hours later 
the presence of cyanide could only be detected by smell. Sections of the 
stem were subjected to the prussian blue test and cyanide was found to oc¬ 
cur only in the outer cortical layer and in the inner pith cells. The range of 
positive tests was about one foot above the wound and about i inches 
below. 

Other plants were treated for several days and it was found that when¬ 
ever the cyanide reached the axil of a leaf, the petiole withered and died 
within a half inch of the base. Similar results were obtained whenever the 
cyanide reached a succulent offshoot. No tests for cyanide were obtained 
beyond the injured portion. Passing out from an older lateral branch, the 
cyanide seemed to show a preference for the upper side of the limb. 

To account for the greater tendency of the cyanide to diffuse upwards it 
was suggested that the substance is decomposed by organic acids with the 
liberation of free hydroc3/anic acid gas. 

, An experiment was therefore tried with the injection of a solution of 
hydrocyanic acid by means of a siphon tube. Examination of the tissues 
24 hours later showed that the hydrocyanic acid was strongest in the vas¬ 
cular elements and also that diffusion took place downwards in the cellulose 
tissue, and at no particular point was the diffusion arrested as in the case 
of potassiun cyanide. 

Potassium cyanide was then tried on an apple tree in March. After 
two days cyanide was only found in the lumen of the larger tracheae and 
the distance travelled was not more than two inches, which was indicated 
by a discoloration. 

Further tests made later in April when the sap had increased showed 
that the cyanide diffused only through the woody tissue. No Prussian blue 
test could be obtained in the bark or cambium layer. 

A test was then made on a larger scale. A hole ^4 inch in diameter was 
bored near the base of a large apple tree, filled with cyanide, corked and 
sealed with collodion. tioles were bored above this at varying dis¬ 
tances, about 34 ^Jich in diameter and i Yz iiiches deep. These holes were 
fitted with glass tubes sealed at the outer end and containing distilled water. 
Thus a negative test for cyanide in these tubes would remove any hope of 
wood borers being destroyed by such means. 

It was found that hydrocyanic acid had diffused upwards througfi an 
area from % inch to i inch in diameter to a height of about seven feet, but 
had missed the test holes, none of which gave the least trace of cyanide 
either by silver nitrate or prussian blue test. It follows therefore that the 
method would be useless unless applied locally to the borers. 

It is possible that in certain plants the diffusion might be more exten¬ 
sive. In semi-woody plants, like the geranium, where the cyanide diffuses 
through the cortex, the method might be useful against sucking insects* 
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iio^ - The Rlee Leaf-Hopper {Nephotettix bipunciatus Fabr.) in Mia. — 

Misra, C* S., S pp., 6 figs. Shalom Press, Kagpur. 

The rice leaf-lioppei, known to cultivators as “Maho", caused serious 
damage in 1914 to the paddy crop in the Raipur and Bilaspur Districts, It 
was first recorded hi 1913, but as it appeared late the crop was not much da¬ 
maged. The following year it appeared early and when the crop was nearly 
two months old it came in swarms and caused serious damage. The insect 
generally appears h} the beginning of July in small numbers and deposits 
in the leaves its whitish eggs, flattened at one end and pointed at the other. 
By the beginning of September the plants swarm with it, and from 100 to 
150 young may be counted on a single leaf. 

In the larval stage the insects fix themselves to the midribs of Ihe leaves 
and suck the sap. They exude a whitish sticky liquid which, falling on the 
leaves below, makes them sticky. The discolouiation of the water in in¬ 
fested rice fields is probably due to this substance. 

The plant attacked becomes a pale yellow colour and wdthers without 
producing any grain. The leaves covered with the sticky liquid are f)ver- 
grown with a fungus which probably makes the straw uneatable later on. 
The adult hides itself under the leaves during +hc heal of the day and comes 
out to feed at dusk. It passc'S all its stages on the plant. The adult is most 
active from August to October and then }>econics tor])id from November 
to February. The number of adults which hibernate is, however, very 
•small. 

The best means of control are: 

1. Where the pest has existed for two years in succession, early 
and hardy varieties such as Harhuna are recommended. 

2. To bag the seed-beds with hand-nets before the seedlings are 
transplanted and to bag the broadccisted fields in July and August. 

3. To set up light-traps on the field embankments. 

4. If niether bags nor lamp-tramp.s are procurable, some good may 
be done by lighting fires on raised ground within the infested areas, 

5. After harvest the fields should be graj^ed, es])ecially along the 
paths where grasses grow. 

To be effective these measures must be carried out by all thc^ cultivators 
of a district. 

1105 - HoplmdroihripB &ffinis n. sp. on Sugarcane in British Guiana. — bodd, 
Douglas J., in The Canadian Entomoloaist, Vol, Xl.VIi, No. 8, pp. iig. ::f). 

don, Ont., August 26, 1915. 

A systematic description of a new thrips observed on sugarcane at Rose 
Hall, Berbice (British Guiana), March 2,1915, by G. E. Bodkin. 

It is the only species of the genus Hopkndroihrips yet recorded in South 
America. 


INSECTS 
INJURIOUS 
TO VARIOUS 
CROPS 



1416 


insj^cts injurious to various crops 


1106 - The Sugarcane Stalk-Borer {Diatraea saccharalis) in Porto Kico(i).— 

Jones, T. H., in Government of Porto RicOf Board of Commmionere of AgricidUiref 

Bulletin No. 12, 30 pp., 8 San Juan, V. R., 1915. 

The sugarcane stalk-borer moth {Diatraea saccharalis Fabr.), belonging 
to the PyraUdae, occurs in many tropical and subtropical regions, where it 
attacks not only sugarcane but also a large number of other Gramineae, 
amongst which maize is often seriously damaged. It occurs throtighout 
the isknd of Porto Rico and causes serious damage in the cane plantations, 
and also to a less extent to maize, Panicum harbinode (“ malojilloor Para 
grass and Hymenachne amplexicauUs, Its eggs have also been found on 
Oryza sativa, while it may also live on other grasses. 

The principal damage to surgarcane consists in the loss of saccharose 
due to the boring of the larvae in the stem. It also prevents the growth of 
the canes and detroys the buds ; in the case of young plants 'rhey bore the 
central buds, which become known as " dead hearts 

The eggs are deposited in groups on 'che leaves of the cane and hatch in 
about five days. 

The insect passes its larval stage, which lasts 20 to 30 days, in the cane 
stalks, where it pupates, the adult emerging after 7 to 10 days. 

In Porto Rico there are three natural enemies of this insect: a fungus 
{Cordyceps barberi Giard), attacking the larva and pupa; a Hymenopterous 
parasite of the eggs {Tfichogramma minutum Riley, synonymoits with T. 
prefdosa Riley), and a Tachinid (probably a new species of Hypostma) whose 
, larva feeds on the borer larva, preventing it reaching the pupal stage. It 
is not improbable that there are also predatory enemies of the larvae and 
adults in the island. 

As a preventive means immune varieties of cane are recomiuendcd. New 
plantations should be made and the harvest effected over large areas at 
once. The existence of old canes near fields of young canes facilitates in¬ 
festation . The female is a poor flier and if the harvest is effected over large 
areas at the same time the probability of damage is reduced. Attention 
should also be paid to keeping the land free from other plants (Gramineae) 
acting as hosts. 

Curative treatments consist in the collection of the egg-clusters and the 
cutting out of " dead hearts to destroy the contained larvae. 

Burning the vegetable matter on the fields after harvest is not recom¬ 
mended, since it does not ensure the complete destiuctioii of the pest and, 
entails the destruction of numbers of its natural enemies, especially those 
parasitic on the eggs. 

The use of lamp-traps is also not advised, as more of the natxiral 
enemies, are caught than of the pest itself. No cut stems should be left on 
the field after harvest* 


(i) See also B. Aug. Sept.^Oct. igix. No. 25^7 1 B. Feb. tgj$, No. T28 ? Mrxy im* 
No* 5x4; B, April X914, No. 4SS. ‘ 
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1107 - Observations on Some Coleoptera in Sugarcane Plantations. — vandkii goot, 

P., in Arclmf voot tie Sxiikmndustrie in Nedalandsch-Indiet Year XXITI, Part 20, 
plD. 789-830, figs. Boerabaia, May 1915* 

An enquiry was made on the distribution of beetles in cane plantations 
with the object of studyijig the parasites of these insects. The life-history 
of AdorePm compressus is described and the following parasites : i) crypto- 
gamic — Metarrhuium anisopliae and Bacillus gigas ; 2) dipterous — 
Prosena siherita and Campylocera robusta. 

The most widely spread beetle is Holotrichia helleri^ whilst Apogonia 
destmetor, which ravaged the canes between 1890 and 1895, has almost dis¬ 
appeared except on certain plantations. On higher land Lepidiota stigma, 
Leucopholis vorida and Anomala {EucUora) viridis may cause considerable 
damage. 

A minute description is also given of the different species, with a table 
for identification. 

iioS - Sipha f/ava and Aphis setariae on Sugarcane in Porto Rico. — Jones, 
T, H., in Government of Porio Rico, Board of Commissioners of Ai*ficulture. Bulletin No. ri, 
19 pp., 2 figs. San Juan, P. R., 1915. 

Two species of aphis are known to be injurious to sugarcane in Porto 
Rico: Sipha fiava Forbes (yellow sugarcane aphis), the more important, and 
Aphis setariae Thos. (brown sugarcane aphis), not common, 

S. flava is known in the United States as a parasite on several grasses. 
At Porto Rico it also attacks sorghum and a species of Andropogon known as 
lemon-grass. A , setariae on the contrary is only known on sugarcane. 

The yellow aphis lives on the lower surface of the leaves, especially 
on those beginning to bend over, whilst the brown aphis occurs at the junc¬ 
tion of the sheath and leaf blade, on the under side and on both sides of the 
midrib. 

In the field both species generally form colonies containing wingless 
individuals of various dixnensions and some winged ones. Both insects are 
very small, the larger measuring about a mm. in length. 

They are both accompanied by several ants for their honeydew. 
In the case of S* fiava the presenoe of ants is more or less accidental, but 
there is a very strict relation between A, setariae and the ant Solempsis ge-- 
minaia (fire ant or hormiga bravaj, which constructs earth shelters round 
the aphis colonies. 

S. fiava is attacked by the fungus Acrosialagmus alhus Preuss,, mid by 
several predatory insects {Cycloneda sanguinea I/., Megilla innotata Vauls., 
Scymnus roseicollis Muls., S. loewii, Hyperaspis sp., Ocyptamus n. sp. and 
Chrysopa collaris Schm,). 

A: setariae is attacked by an internal parasite {xtxoh^hly Lysiphhhi^ 
testaceipes Cress.), by Scymnus roseicollis and by the larva of a Syrphid. 

No artificial means of control are recommended for these aphids on ac¬ 
count of the ej 9 &ciency of their natural enemies and also on account of the 
difficulty and cost of application of satisfactory remedies. 
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1109 ” Ravagesof Caterpillars on Intercrops in Java.*—i^iKTz, v.A,,mMcckikciini\envan 
hd Deli Pro&fstation ie Medan^ Year IX, Part i, pp. 8*11-. Medan, Smnatra, Jime 1915. 
Insects attacking tobacco and other crops at Ddi (Siinuilrr) include 
the follo'wing: Hcliothis, Plmia and Pfodenia on Phaseolus mnngo {*' kat jang 
idjoe and Ipomoea batatas ('* obi tjiiia # 

The latter plant is also badly attacked by the larvae of the conv<dvii- 
lits hawkinoth {Protopayee convolvM) (i), which also attacks wild Convol- 
vnlaceae ; the damage caused by these cateri)illars depends upon the xxiiod 
of attack, the plant being more resistant after the formation of tubers. 
Mungo beans are also seriously damaged, hut up to the present tobacco has 
remained free from attack; indeed in this case the hawkmoth larvae (horn- 
worms) appear^to ofer protection by propagating the paravsite Trithogrmmna 
, (Hymenoptera), which also parasitises Heliothis (ctitworms), which injure 
the tobacco plant. 

rtio-Further Occurrences of Cottonworm Moths {Alabama argillacm) on 
Strawberries in Minnesota (2), —moorb, william, in Science, New Setks voi. xiyi, 
No. 1067, p. 864. lAncastcr, Pa., June ii, 191*5. 

Alabama argittacea appeared during 1914 m several places in Minne¬ 
sota. It was first recorded at Garden City (Blue Earth Comity) on 
^September zx and reported injurious to the fruits of perpetual strawberries. 
From October 10 to 15 other damage was reported on strawberries at^ 
Rochester, St. Paul and Excelsior on Rake Minnetonka, west of Minnea¬ 
polis. The insect apparently remained a vety short time in each of these 
localities. Damage was recorded again between Oct. 15 and 19 .at ,Gat*, 
den City, where great numbers of the moths reapjieared after their almost 
complete disappearance in September. 


(x) See also B. Oct. 1914, No. 973, 
{2) See B. July, 191 No, ^74- 
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ORIGINAL ARTICLES 


The Cultivation of Cinchona in Java 

by 

Dr. J. VAN Breda de Haan, 

Inspector of Native Agriculfure, Buitensorg, Java, 

During the period from 1829 to 1837, attention was frequently drawn 
to the probability of a future shortage of cinchona bark from South America, 
where the tree occurs wild. Several botanists who were acquainted with 
the climatic conditions of Java suggested that the Dutch Government 
should take steps to introduce the cinchona into the island* In 1851 the 
first serious attempt at transporting the tree was made ; WJSDPEn had suc¬ 
ceeded in collecting some seeds of Cinchona calisaya in Bolivia; some of them 
had reached Paris and plants had been raised from them in the hothouses 
of the Jardin des Plantes. The Botanical Gardens of I/eyden obtained 
possession of one of these cinchonas in exchange for some other tropical 
specimens, and this was sent to Java in 1851; it arrived there in a deplor¬ 
able condition, but fortunately two cuttings made by Teysmann took 
root and one of them was the origin of a tree which grew satisfactorily 
for 16 years. 

But these first attempts were not considered sufficient, ana in 1852 
the Government sent Dr. Hasskake to South America to collect seeds and 
live plants of the best species of the genus and bring them to Java. He 
got some thousands of seeds and about sixty plants ; owing to some mis-^ 
chance, the latter were lost, but the seeds reached Holland in good condition. 
After despatching other consignments of seeds, HasskaeI/ succeededjih 
embarking in August 1854, with 21 cases of live plants and a large quantity 
of seeds, on a Dutch man-of-war which was sent to Callao to.meet him, In 
the middle of December, he arrived in Java with jpirecioua cargo; 75 
plants out of the 500 had survived the difficulties of transport; these were 
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planted at an altitude of 5 000 ft. at Tjibodas, where the two cuttings o( 
Cinchona calisaya from Paris were already established. All the cinchona 
trees now cultivated in Java under the name Cinchona calisaya javanica 
are descended from these cuttings. Through the Dutch consul at 1/a 
in Bolivia were obtained the seeds from which have been raised the speci¬ 
mens of Cinchona calisaya Schuhkraft grown in Java. 

What, however, contributed more than all these introductions to the 
development of cinchona cultivation in Java was the purchase of a nuinber 
of seeds sent from Dondon in 1865 by George Dbdger. The latter had 
obtained the seeds from his brother, Charles, who was travelling in Pcrti 
and Bolivia in order to buy cinchona bark. I'roin these seeds collected 
by Charees Dedger were raised about 20 000 plants, which subsequently 
produced bark superior in quality to that of all the others. 

Further introductions, in the succeeding years, gave rise to a quantity 
of other cinchonas of different varieties and species ; of these some twenty 
are cultivated in Java, but often the external differences belwecti them arc 
so small that it is necessary to determine them by chemical analysis of the 
bark. 

The most common species and varieties in Java at the present lime are 
Cinchona ledgeriana, a variety of Cinchona calisaya, and a hybrid C. led- 
gmana x C. succimhra ; these produce nearly all the bark used for making 
salts of quinine. 

For the production of bark used for pharmaceutical preparations and 
cinchona wines, C. succirubm and C. rohusta (which is a hybrid between C. 
officinalis and C. succirubra) are grown. C. rohtsta is less rich in quinine, 
but contains in its bark a larger amount of tannin than the other vari¬ 
eties or hybrids, and at the same time produces other alkaloids, such as 
cinchonidine, quinidine and cinchonine. 

The efforts of the Dxitch Government have not been limited to merely 
introducing cinchona seeds into Java, but have also extended to the 11m 
provement and spread of cinchona-growing by demonstrations and trials 
carried out in the Government plantations established for the |nir])ose. 
By means of botanical and chemical studies pursued for the most part in 
the laboratories devoted to this work and situated in the centre of the 
Government plantations, precise information has been obtained on thedisi.ri* 
bution of the various alkaloids in the different species of Cinchona suitable 
for cultivation in Java. It is found that for quinine production C, ledger^ 
%ma should be preferred, while the barks of C, succirubra and C. rohusta 
contain larger amounts of cinchonidine. Some alkaloids of less import¬ 
ance, such as quinidine, are especially found in the bark of C. calisaya ja- 
vanica; C. micrantha contains chiefly cinchonidine. 

The alkaloids occur in the bark of the trunk, branches and roots. In 
the leaves and flowers a very small amount of cinchonine is found. The 
exterior part of, the cortex is always the richest, , 

At two years of age, a cinchona tree attains its maximum quinine con¬ 
tent; afterwards the amount of alkaloid decreases a little, until the tree 
years old. After this age, there is, scarcely any change. As the bark 
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of a five-year-old tree is of small dimensions, the maximum production per 
tree is only attained after the age of 12. , 

The quinine content of the Bolivian cinchona introduced HasskarI/ 
is estimated at about 2 per cent. The first trees obtained from these seeds 
only produced 4 per cent after six years’ growth. By continued care and 
with increasing knowledge of the improvements possible, a bark with ii 
per cent of quinine has been obtained, and the average quinine content for 
the last few years for all Java was about 6 per cent (in 1913, 6.12 per cent). 

This improvement is'the result of continued selection and the care 
taken in improving the plantations by using for seed, cuttings or grafting, 
trees whose alkaloid content had been ascertained by analyses. This me¬ 
thod was carried out very conscientiously, especially in the State jilanta- 
tions, while the improvement of private plantations was assisted by the 
propagation of the best varieties and the sale of these improved cinchonas. 

The land most vsuited to cinchona-growing in Java is between 1250 and 
2000 m. (4000 and 6500 ft.) above sea-level. C. rolmsta grows well at the 
latter height, but a greater altitude would expose the plantations to damage 
from night frosts. Volcanic soils of recent origin give the best results, 
provided they are damp enough. Periodic drought hindervS vigorous de¬ 
velopment. The soils in the southwest of Preanger, near Bancloiig, are the 
only ones presenting the necessary conditions for satisfactory cinchona 
cultivation. Frequently plantations have been tried elsewhere, but the 
results have almost always been mediocre and unremunerative. In the 
other parts of Java and Sumatra there are only small and unimportant 
plantations. 

As soils really suitable to cinchona growing are only to be found in the 
mountainous parts of Java, the exploitation of a plantation offers peculiar 
difficulties. 

In establishing a plantation, choice should by preference be made of 
well wooded land on a slight slo])e, giving on clearing a soil rich in organic 
matter of good quality and permitting of adequate drainage. After the 
trees are felled, the ground is divided intq terraces, these being well levelled 
to prevent washing awaj^ of the rich humus soil. 

The cinchona seeds are sown iii special nurseries well sheltered from 
the sun, which the germinating seedlings cannot bear. The seeds are ex¬ 
tremely small: one pound of C. succimbra seed contains about 4 million, and 
a pound of the seed of C, led^eriana about i million. The greatest pre¬ 
caution is necessary to maintain sufficient humidity when the seeds have 
just germinated. After about a month the seedlings are up and must be 
gradually accustomed to the light. Six months after germination, the 
plants are pricked out and are gradually exposed more and more to the 
light. At the end of a year^ transplanting is often effected, either in order 
to thin out the nursery beds, or to promote the growth of young plants 
intended for grafting. After i % or 2 years the cinchonas are sufficiently 
developed and accustomed to the sun to allow of their being finally planted 
out. 

In using seed, even of known origin, there is no absolute certainty 
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of jElnding the characters of the parent plant reproduced in its descendants. 
Propagation by seed can therefore not be resorted to if it is necessary to 
be sure of the characters of the resulting plants. In such cases, recourse 
is had to propagation by slips or grafting, and by these means plantations 
consisting entirely of very rich cinchonas can be obtained. 

As C. succiruhra produces the most vigorous trees in Java, it is often 
used as a stock for C. ledgeriana, which is richer in quinine. Since, however, 
it has been found that the stock exerts some influence on the alkaloid con¬ 
tent of the grafted C. kdgeriana, attempts are being made to substitute 
for C. succirubra another variety offering still more guarantee for the main¬ 
tenance of the high alkaloid content. Most of the plantations of C. ledge- 
riana are grafted in this manner. Raising from cuttings requires more 
care and does not give such satisfactory results. 

The trees are planted out at distances of 3 to 5 ft. in holes x 2 inches dc‘ep. 
The necessary cultivation work consists in hoeing to prevent the growth 
of weeds. Sometimes a leguminous cover-crop is taken or castor-(nl coke is 
applied as a manure-. On sloping ground, trenches arc dug to collect the 
soil washed down by heavy rains. 

After three years, the trees usually become loo thick and it is necessary 
to begin cutting out the lowest branches. Some years later, a certain 
number of the trees must be removed so as to allow the others to develoj) 
normally. In the place of diseased trees, or in gaps due to other causes, 
new nursery trees are planted, A ten-year-old plantation thus consists 
of trees of very different ages and the plantation can be progrcvSsively re¬ 
constituted and maintained for 25 to 30 years by fresh planting and the 
felling of unsatisfactory trees. 

Various methods of obtaining the bark have 1 >ceii tried in Java ; the 
best and most commonly practised consists in cutting down the trees to 20 
inches from the ground; the stumps and roots are tlien got up by making 
a circular trench round them; in this way the bark of the roots is not lost. 
In the case of C. ledgeriam and all the cinchonas used in nunttifaelnre 
of alkaloids, the bark is taken off in strips with a knife; someliint's the bark 
is so adherent that a wooden mallet must be used to hammer it. The bark 
of C. succirubra is collected with more care in order to obtain tidied pk^'cs 
about a yard long, called pipes*' or ''tubes**, the value of which tlepcnds 
upon their length and evenness. The bark intended for ])harma<'euticnl 
purposes is exposed to the sun to dry slowly, so that the strips roll up well. 
The bark to be employed for the manufacture of salts of quinine, etc., is 
dried in '' siroccos *', in which the temperature is kept at about xoo^^C. A 
higher temperature would reduce the alkaloid content. In drying, the bark 
loses an average of 50 to 75 per cent of its weight. 

The yield of a nine-year tree of C. succirubra may be estimated at about 
21 lbs. of dry bark, containing 6 per cent of alkaloids. In the Govern¬ 
ment plantations, which are admirably managed, the crop of dry bark is 
reckoned at 125 lbs. per acre after the fifth year. This production rises 
in the succeeding years till it reaches 300 lbs. about the eighth year, and 
then remains at 370 lbs. per acre until the fifteenth or twentieth year. 
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Then the whole plantation is usually cut down and renewed, or else the land 
is left fallow for some years before being replanted. 

For exportation to Europe, the bark of C. ledgeviana or other species 
intended for the manufacture of quinine salts is pounded and packed in 
bales of 220 lbs. The bark to be devoted to pharmaceutical purposes re¬ 
quires more careful treatment; it is well packed in cases, sorted according 
to its origin into trunk, branch and root bark respectively. The price of 
this bark is determined chiefly by its external appearance, while that of 
the other kinds of bark is estimated from their alkaloid content, and from 
the analysis of a sample taken on their arrival in Europe. 

Amongst the insects that attack cinchona plantations the most for¬ 
midable is Helopeltis antonii Sign.; it attacks the leaves, which roll up, 
turn black and fall. It appears that dense plantations have least to fear 
from its ravages. Coriicium javanimm Zimm., a fungus attacking the bark, 
is especially found when it is very damp. Other fungi attack chiefly the 
branches and trunks, Oipidhtm being the commone.st of them. In the 
nurserie.s, if the watering is not carefully done, the young plants fall victims 
to a fungus described as a species of Fortunately, so far, the in¬ 

jury caused by insects and fungi has not been of great importance; neverthe¬ 
less the Dutch Government has appointed to its plantations a botanist 
to study the diseases of cinchona. 

We will conclude this account by giving some figures showing 
the great development attained by cinchona-growing in Java in a very 
short period of time. In 1879 exports did not amount to more than 
60 bales of bark, In 1889 they had already reached 6 ^ million lbs.; the 
maximum, 20 270 000 lbs., was reached in 19x0. The fear of over-pro¬ 
duction and consequent fall in price decreased the quantity exported 
which was: 

In mu .... 100 000 lbs. In 1913 .... 00900000 lbs. 

In 1913 , , . , 10 210 000 lbs. 111191^1 .... 15 315000 lbs. 

In 1913, a contract was made between the planters and the manufac- 
tiirers with a view to limiting production and maintaining a maximum 
price; the effects of this arrangement were already to be seen in the 
decreased exports of 1914. 

The price of the unit of bark, i 02;., which was 3.81 cents (i) in 1912, 
rose to 4.43 cents in 19x3 and 6.20 cents in 1914, the latter being a very 
remunerative price assuring good returns to the present planters. 

In 1914, there were in the Dutch Indies 114 plantations belonging to 
private individuals, 84 of these near Bandong in the West of Java; their 
total area was 34 030 acres. The Government plantations oceppy about 
2 570 acres. 

While the greater part of the bark is s^t to Europe and sold on the, 
Amsterdam and Eondon markets, a certain quantity is ^old to a sulphate 

Butch cent -- ^4 of a peuny or ^4 Amcricau cieut. (Bd.) 



1424 


CASTELIvI 


of quinine factory at Bandong, which is especially trying to monopolise 
the markets of the Far East. Some of its products are sold for local consumx)” 
tion in the Indies, but most of them are exported. The output was ; 


1910 . 3 S51 cases 1912 .... 3 225 cases 

1911 . 5 597 cases 1913 .... 3 258 oises 

1911.. I 978 cases 


This account of the cultivation of cinchona in Java, although neces¬ 
sarily rather brief, will at least give some idea of the importance to 
which this industry has attained in the Dutch East Indies, and show that 
not only suitable climatic conditions and good soil are necessary, but also 
the careful attention of a provident Government. 
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Recent Inventions in Machines for Tilling the Soil 

by 

Mario Castelli, 

Professor at the Agricultural College of Perugia^ Italy. 

The operation of tilling the soil has to be performed under an enormous 
number of different conditions, due to the different kinds of soil, to the 
different needs of the various crops and to the different conditions of 
surroundings, such as climate, inclination of the surface, roads, neigh¬ 
bourhood of workshoj)S, facilities of carriage, labour, teams and fuel. 
Hence it is not surprising that instead of the tendency being towards 
unification of the types of machines used for tilling the soil, it should be 
towards increased number of types and specialisation for the different 
physical and mechanical properties of the soils, for the different crops 
and for the various economic conditions. 

Among the innum.exable inventions or improvements relating to 
machines for tilling the soil, we propose reviewing the most interesting of 
the last two or three years. 

Plotjghs. 

I 

We shall begin with the old plough, which;, notwithstandmg the many 
attacks which have been made upon it, dees not seem likely to abandon the 
honourable position which it has acquired in the course of centuries. 
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Further improvements of the plough seem to be difficult, especially as 
regards the working parts, and most of the innovations are directed towards 
rendering its use easier. A radical modification in the working parts, how¬ 
ever, is noticeable in Rubarth's plough (bitilt by Fe5ther) , which has been 
designed with the object of attaining a good breaking up of the soil together 
with a fair turning over by means of narrow and relatively very deep fur¬ 
rows ; this implement tends by a single op>eration to prepare the land for 
sowing without requiring any complementary tilling. 

The body of the plough is fitted with a share with vertical and horizon¬ 
tal cutting edges, whilst the front of the mouldboard is an inclined plane 
and the rear is a curved surface as usual. Owing to the narrowness of its 
w^ork (5,6or 7 inches), at least two and even three or four such ploughs are 
mounted on the same frame; the shares are made narrower for heavier 
soils and where a less complete turning over of the slice is required, c. g. a 
second ploughing immediately before sowing. 

This novelty is of a ceitain importance, independently of the object 
aimed at by the inventor, inasmuch as it shows the possibility of adapting 
the shape of the working parts to obtain a narrow deep furrows-slice far 
removed from the classical ratio (about 0.41) betw^een depth and breadth 
of the same. 

This possibility is of great importance for deep ploughing of heavy 
soils on small farms, as it allow^s o£ a good depth being reached even with 
small teams. 

The problem had already been partly solved some time ago by the use 
of the skim-coulter, by means of which a good turning over of the soil can 
be obtained together with a tptal depth of furrow equal and even slightly 
superior to its breadth; bixt the use of the sldm-coulter in heavy soils is 
not always possible or at least it increases enormously the resistance, because 
in deep summer and autumu ploughing, whilst the vShare encounters a re¬ 
latively moist layer which does not oUer a great resistance the skim must 
break up the dry and hard surface. 

Everyone knows how injurious the treading of the teams on the bottom 
of the furrow is in clay soils; the mischief is especially felt in deep ploughing, 
because at a certain depth the soil keeps moist and consequently plastic 
and also because such work requires as many as five or six or more pairs 
of oxen and the trampling is then very severe. On the other hand, the 
pressure exerted on the soil is transmitted only to a slight depth, so that 
it is possible to avoid the injury caused by the trampling of the teams by 
loosening the compressed layer to a depth of about four inches. This is 
more or less completely oblained by a lateral subsoiler, a pointed implement 
or share fixed to the plough frame or beam or to an independent beam, but 
always on the side and in front of the body of the plough, so that ifc breaks 
up the bottom of the furrow which is immediately covered by the earth 
thrown up by the plough closely following it. vSuch for instance is the 
subsoiler consisting of a flexible blade attached to the beam in Vbntzki's 
plough (which differs from the usual Sack type in its sefni-rigidly epn- 
neeted fore-carriage without the height adjuster)* In spite of its being 
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very narrow and therefore of limited effect, this subsoiler is spreading 
in Italy, owing to its simplicity and to the small increase of power it 
entails. Certani’s plough (Bologna) does this work completely; it consists 
essentially of a special plough, with a long suitably shaped mouldboard, 
connected to the fore-carriage of a common plough in such a manner as 
to lift 4 to 6 inches of soil from the bottom of the preceding furrow before 
the latter is covered by the common plough. 

To the advantage of moving the soil trodden by the feet of the oxen 
is to be added that of breaking up the soil to a very considerable total depth, 
about 20 inches, without having to increase proportionately the width of 
the furrow. The subsoiler acts something like a skim-coulter in breaking 
up the slice, but as it works in a moist layer it does not meet with the same 
resistance. 

The increasing spread of ploughs of the Flemish type, which are being 
used even in small fields and on land under fruit trees or vines trained on 
trees, has brought the need of a fore-carriage capable of turning: daring 
the last few years many good firms have adopted different devices w^hich 
allow the fore-carriage to be rigidly connected with the beam, while the 
plough is working and capable of pivoting for turning or for travelling from 
field to field ; a very successful arrangement is that designed by the firm 
Mietani of Fabriano, Italy, in their Nazionale'' plough, w”hich is mounted 
like a Flemish plough. The rotation of the beam to lift the share out of 
the ground releases the fore-carriage, which can thus turn freely; as soon 
as the plough resumes its woiking position with the land-side vertical, the 
fore-carriage locks again automatically. 

There are a number of devices for changing the depth and width of 
the slice w'hile the plough is w'orking. The well-known firm 
has an arrangement by means of which the breadth, depth and inclination 
of the furrow can be adjusted simultaneously by one m.ovement of a 
lever which maintains a suitable ratio (capable of alteration) betw^een 
breadth and depth. 

Other recent improvem,ents have been ni.ade with a view'’ to facilitat¬ 
ing and rendering automatic the turning of the plough at the end of the 
furrow?; besides those already known, in which the turning round of the 
team is utilised to cause the body of the plough to swing round on ahorizontal 
axis or the disk round a vertical one, there is now? Faekei^berc/s sys¬ 
tem, in which the two plough bodies swing simultaneously round a hori¬ 
zontal axis, the rotation being caused by the reaction of the soil on the 
working part of the plough as soon as it is released from a catch. 

Bajac’s device for facilitating the work of lifting double Flemish gang- 
ploughs from the ground and turning them round is decidedly original. It 
consists in balancing the w’-eight of the plough by a counterweight (176 to 
440 lbs.) which slides on a guide projecting in front of the fore-caxrage. 
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Dikect Traction. 

It is especially to the mechanical haulage oi ploughs that makers have 
devoted their attention. This system is spreading enormously in the United 
vStates and in Canada, in the African colonies and in Russia, to a cer¬ 
tain extent also in Italy and in England. It finds the most favourable 
conditions in resistant, compact and arid soils and where farming is exten¬ 
sive, and it follows different tendencies in the various countries. 

In England the steam tractor still prevails, with a growing tendency, 
though not very marked, towards the use of super-heated steam (McLa¬ 
ren, Garrett, Marshaee, Aveeing and Porter, Foweer, Darey, Paxman 
and Co. — pre-heater of the water, valve distribution, spring suspension, 
BxjRREEE, Garrett, etc. — double gearing on the driving wheels, etc). 

For small farms the universal petrol or benzine tractor is preferred, 
as it is suitable for ploughing, reaping, haulage and threshing. The Englhh 
makers who turn out these small tractors with high-vspecd motors are not 
many (Messrs Saunderson and MrcES Ltd , Ivee agricxteturae Motors 
Ltd, Ideal Agric Motors Ltd), while another firm (Daimler) builds 
benzine tractors of somewhat greater power ffiom 40 to 100 IIP). 

Almost all the gieat stcam-ploughiug traction-engine firms have 
begun to turn out petrol or heavy-oil engines, generally with one two- or 
foul-stroke cycle horizontal cylinder. 

In the United States the direct tractor is spreading with surpris¬ 
ing rapidity; in 1912 the number of tractors was estimated at 30 000 
(see The Coimtyy GentUman, P^eb. 3, 1912) : it is now' probably twice as 
great, as in 1913 alone the great American firmvS are credited with having 
placed on the market 20 to 25 thousand such machines [Scientific Americ an ). 

In the American tractors the benzine or petrol motor is built with 
one, two or four cylinders, exceptionally even six [Big Tom, 85 IIP); 
in general, preference is given to two opposite horizontal cylinders, four- 
vStioke cycle, long stroke, 300 to 450 revolutions, and ])clTol oarbureller 
with benzine starter; one firm is beginning to adoj)! conii)resscd-air start¬ 
ers (I. H. C). Among starters, that ol the German tractor, vScitrodkr’s, 
deserves to be mentioned ; in this, gas is driven by a pedal pump into two 
of the four cylinders (after putting the crank into a suitable ]70vsition) and 
ignition is caused by a hand magneto sparking plug 

The pow'er of the motors varies considerably, from 60 (cxceiitionally 
more) to X2 brake HP, or from 30 to 6 at the coupling hook. Tfie gang 
ploughs carry from two to eight shares; three, how'cver, is the p^fevailing 
number. The prices ate very moderate (Catalogue prices froml$30 to 
$40 per brake HP). 

A very marked preference is shown for the universal tractor^ which 
can be used for ploughing, harrowing, sowing, mowing, reaping, tlfreshing 
and carrying, and which are birilt of different powders acesording to the size 
of the farm. 

The most evident innovations are those intended to increase Ipie grip 
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on the soil, to eliminate the complication and the draw hocks of the differ¬ 
ential gear, and to simplify the transmission and the motor so as to place 
the whoJe ploughing outfit under the control of one man. Most of the 
American tractors are four-wdieeled, but the smaller ones are frequently 
on three wheels, the rear wheel being the driver and the others steering 
wheels. The use of differential gear is thus avoided. 

A recent and very practical arrangement for small three-w^heeled trac¬ 
tors is that of the B^iU, of the Bui,E Tractor Co. of Minneapolis, U. S. A., 
which is repeated in I. M. Hartsoqgh's patent, also of Minneapolis : the 
small front steering wheel and the large driving wheel are in the same plane 
and run on the bottom of the furrow, while the third side-w’heel runs on 
the land, and, like the steering w^heel, can be raised or lowered ; the 
Tractor Co. builds two types with two opposite horizontal cylinders: 
the Bi^ Bull weighing two tons and the Little Bull one and a half. 

With the above arrangement the transmission of power is simplified, 
the driving wheel is in almost constant conditions of adherence to the soil, 
being independent of surface conditions, and the line of traction approaches 
closely to that of resistance ; there is, however, the drawback of the 
compression of the bottom of the furrow ; but the compressed soil can be 
loosened by the grips on the driving wheel. 

For the sake of simplicity and consequently of cheapness, some firms 
have bidlt tractors with four wheels, of w^hich only one, larger than the 
others, is a driver ; such for instance is the two horizontal cylinder Incego 
tractor for benzine and petrol, built by the Internationa!, Gas Engine Co, 
of Cudahy, Wis., U. S. A, 

The devices for increasing the grip of the tractors on the soil are always 
becomi^ig more numerous : teeth, cleats, fixed or moveable spuds or blades 
of the ’ixost varied shapes on the driving wheels, utilisation of the whole 
weight of the machine, endless tracks, chains with grips, etc. 

The blades and similar grips fixed to the tyi’es of the wdieels offer 
some disadvantages : they increase the resistance to the progress of the 
machh'e, damage the roads, cause frequent w^aste of time in mounting and 
dismo nting them, and favour the sinking of the tractor in cases of skid¬ 
ding The various improvements tend therefore to render easier and 
quickeV the work of fitting on and removing the blades, to graduate their 
projedion beyond the rim of the wheel to the strictly necessary miniiunm 
for ea* h case, and to ensure their effectiveness by preventing the space 
betw^eeh them getting clogged with earth. 

T ijE oscillating blades driven by an excentric in the ploughing machine 
of and Toeotti of Milan are well known. The same system has 

been adopted in the four-wheeled tractors built by the same firm and, with 
var5dnl5 details, in Eanbrin's machine with four wheels provided with 
blades and in GiebBRT’s with one driving wheel. The system of IvEEEBVRE 
of Rouen is also well known, with its two endless track chains or aprons 
with grips that can be raised at will; among novelties the following may be 
mention*id : the Petro-Haul tractor of the Paschaee Co. of Ea Porte, In- 
#anad lj. S. A, (34 HP. four cylinders, on three wheels, the two front 
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ones for steering, the rear one the driver, with a 20 -inch broad tyre bearing 
twelve blades which can be made to project, more or less, up to 3.2 inch 
fiom the tyre, by means of an excentric ; at every revolution the blades are 
automatically cleaned from mud) ; the Tom Thumb built by the Tom 
Thumb Tractor Co., of Minneapolis, which might be classified as a hybrid 
between the Caterpillar and TefHbvrB's ; it has two steering wheels in front 
.and an endless driving and bearing track chain behind; the front drum 
of the chain can be lifted to make turning easier; it weighs about i 34 '> 
the 18 HP motor is provided with two opposite cylinders and makes 625 
revolutions. 

The Ihenburg and the Schroder of the firm Schroder and Wurr of 
Berlin have loose blades, but with catches; they are slipped on the side of 
the tyre of the wheel on pivots placed as3 mmetrically so that either the 
longer or shorter portion of the blade may be turned towards the ground; 
they may also be laid flat, in which case they form an extension of the tyre. 

Other firms have adopted L-shaped cleats on the tyres of the driv¬ 
ing wheels, which project laterally, thus avoiding the accumulation of mud. 

The latejst type of Ivel is fitted with open-work tyres with, cleats 
having a forked section, always with a view^ to preventing the sticking 
of mud. 

The practice of making all the wheels driving wheels (Bbnedbtti, 
VvB. DE Mesmay and Tandrin) has had but few followers [Two-way Plough 
]f;'^?c^or),,SAUNDERSON, who had tried it about ten years ago, has now aban¬ 
doned it. ' 

As a curiosity, G. Wheater’s (Yorkshire) patent tractor m.ay be men¬ 
tioned. In this machine the four wheels are simply bearing wheels and the 
forward drive is given by three hanging arms alternately moving forwards 
and backwards and connected with a horizontal endless chain carried by 
two drums, one of which is the driving one. Each arm on its return butts 
against the ground and propels the machine forward. 

Analogous systems are those of Siemens and Haeske and of Mistkae 
and Broche. 

In order to increase the grip on the ground, to diminish the pressure 
per unit of surface, and to render ploughing possible on loose soils, the Hoi/r 
CatEi?:?ieear Co. of Peoria, Ill., U. S. A., with its well-kuowai Caterpillar 
with endless track, has paved the w^ay for numerous imitators in America 
and Europe (in Italy: Perretti and Goggi of Tortona with their motor 
lorry hauler carrying a SoEEER 30 HP. motor with one horizontal cylinder 
and tw^o opposite pistons, on the fore-carriage, leaving all the back free as in 
a motor lorry ; in England Wm. Eorster and Co., Lincoln, with their 
60 HP, Centipede). 

In these tractors the pressure on the ground can easily be reduced to 
less than 7 lbs. per square inch. In Ferretti and Goggi's tractor, ex-; 
hibited at the Vercelli competition, the pressure was about xo lbs. per sq. 
in. running empty and probably over 14 lbs. per sq, in. .with the ballast 
required to prevent skidding, but it could have been considerably redtioed 
by making the blocks wider; it is less in Hoets* Caterpillar with fivt 
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bearing rollers on each side and 4 ft. 4 in. of total length of bearing 
surface (about 9.3 lbs. per sq. in.), and still less in the recent Creeping 
Grip also of American build (Westorn Iivipe. MoroR Co.), in which the 
weight of the rear of the machine is distributed over a length of about 
. 5 feet. In this tractor, as in FERREm and Goggi's, the fore-carriage has 
two wheels, while the 50 HP motor has four vertical cylinders with three 
speeds and reversible motion. 

Still more radical is the arrangement adopted in the patent of E. F. 
M. Oreeius, Peoria, Ill., U. S. A., ii^which the fore-carriage is completely 
abolished and the whole weight is borne by the two endless tracks. (The 
same arrangement is adopted also by Hoe^, since 1914, in the 30 HP 
Baby Caterpillar). The weight of the machine is distributed by means of 
springs on two series of rollers, one of three and one of two, connected 
by articulations so as to spread the pressure better on uneven ground. 

Very nearly on the same principle, but with quite original details of 
construction, are Bates' Steel Mules of the JoniBi' OiE Tractor Co., Joliet 
Ill., U. S. A., in which the tractor is supported in front on a two¬ 
wheeled fore-carriage and behind on a propelling endless chain. Here the 
usual small bearing rollers (which are the weak point of the Caterpillar 
group) are absent, and the pressure is transmitted by the two end wheels of 
the chain (one the driving and the other the tension pulley) and by an in¬ 
termediate bearing wheel. In this tractor another feature is to be noticed; 
it is not completely new but it shows the strong tendency in^merica 
towards one-man machines. 

Usually in ploughing the tendency is towards reducing human la¬ 
bour to a minimum, by building the ploughs in such a way that they can 
either be managed from the motor or by rendering the passage easy from the 
platform of the motor to that of the ploughs, and freeing the driver from the 
necessity of having to stay always at the steering post [e. g. by the use of 
a steering wheel or truck as in Emerson's Big Four, in the Avery and in the 
Twin City). Bates' Steel Mules on the other hand can be completely man¬ 
aged from a distance, namely from the machine that is being tow’-ed 
(plough, reaper, drill, etc.) by means of an articulated hollow shaft with 
steering hand wheel, levers for throwing out of gear, etc. 

Already in 1910 the Ivel motor hauled a reaper from w^hich the operator 
drove the motor by means of a flexible shaft and a rope for throwing in 
and out of gear. 

A further step in this direction is marked by the Detroit Rein'^steerage 
Gasoline Tractor built by the Detroit, Tractor Co. of Detroit; it is fitted 
with a four-cylinder benzine motor and may be driven from a distance 
by means of three reins; on hilly ground a fourth rein is used for the 
brake. On puffing the right or left rein the motor is thrown into gear, by 
friction, with the fore-carriage and caused to turn to the right or left; 
by pulling both reins at the same time the machine is stopped; the third 
rein is used for reversing. The drawbacks of differential gear when the 
surface of the ground does not present uniform adherence are well known. 
For instance when one wheel is running on the bottom of a furrow and the 
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Other on the land, which perhaps is covered with manure, the resistance 
is not symmetrical to the wheels. In tractors of a low power these draw¬ 
backs are avoided, very radically, by adopting only one driving wheel; in 
some recent ploughing machines, as will be seen below, the differential 
gear has been eliminated, each of the gripping w^heels being driven separately. 
In the tractor built by Morris, Racine, U. S. A., the differential gear may 
be blocked and released instantly by means of a pedal. 

Motor Ploughs. 

The class of motor ploughs, that is, of those machines in which the 
bodies of the ploughs are rigidly connected to the frame of the motor, is 
enriched every day by new types, with but few exceptions built on the 
lines of the well-known Stock. Motor ploughs have the advantage over 
tractors of utilizing the weight of the plough to increase their grip and of 
being one-man machines par excellence ; they are also very quick in turn¬ 
ing, backing, etc.; on the other hand they are not so suitable for other 
kinds of work, partly beacuse they are very bulky and partly because 
they require a good deal of w^ork to dismount them, etc. 

Between motor ploughs and the direct tractor there is a certain class 
of intermediate machines intended to possess the advantages of both types ; 
they are real tractors to which the ploughing apparatus is hitched behind 
and managed by means of levers or from the motor itself. Such are the 
machines of Baronceeei of Ravenna; the Pctro-Hanl which has already 
been m.entioned; Ideae Aoric. Motor Co., Ltd. Hednesford; Benedetti; 
Tanorin 1912; A. Amiot, Reims, who has recently replaced the simple 
gang plough by a double-furrow one with the ploughs mounted as in a doirble 
Flemish plough; Pohe of Gosenitz; of the Suddeutsche Ikdtjs- 
triegbseeeschapt of Karlsruhe, Baden. 

It is not necessary to describe the parent types of motor ploughs, 
such as Pavesi-Toeotti and Stock, which are already so well known. 
The latter has recently introduced the lifting of the frame by means of 
the motor, which arrangement, however, had already been adopted in the 
similar motor ploughs: such are the jSachcr Komnik of the Eebingeis 
Masch.-Fabxuk of Komnick near Elbing, Prussia, which is noteworthy for 
its powerful motor (80-100 HP), and the Akra, while in the W, D. machine 
the lifting is done by hand, the action being facilitated by the adjustable 
tension of an enormous spiral spring. (These ploughs are fixed to a special 
frame connected by an articulated parallelogram to the fram.e of the car, 
so that the different positions are parallel to each other; the projection of 
the blades is adjustable). In the Akra (80 HP) of the KiffhauserhuttE 
Artern of Artern, Saxony, the projection of the blades through the tyres 
is adjustable, and the ploughs are fixed to an independent frame which 
can be raised to parallel positions by means of racks and pinions; the shares, 
up to seven in number, take up such a width as to allow both driving wh^Is 
to run on the unploughed land. 

There are also motor ploughs of the Stock type for small farms; among 
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these may be mentioned: the Scheffeldt of Coburg, with three slui.res for light 
soils (weight 5500 lbs„ two-cylinder, 25 HP motor), the CuAmm Agrimotor 
(25 to 30 HP), and the Fowi^ER-WynKS (8 to 10 HP); these latter lui.ve no 
differential gear but independent drive for each wheel; the frames hciiriug 
the shares is independent of the car and the driver is either sciited at the 
back of the machine or follow^s it on foot; in the second tunclhne the steer¬ 
ing wheel is suppressed and it is replaced by a small bearing wheel luid by 
two steering plough handles; a cultivator can take the ])lace of the frame 
bearing the shares; as its height is only 36 inches and its breadth 28 it cun 
be used in vineyards, hop gardens, etc. 

Among the small motor ploughs, the Moto-araiyo of GAnAK 3 >i and 
Patuzzo of Milan deserves especial mention. It appeared only a. few months 
ago and has given remarkable results in rice fields and in light soils ; it ex¬ 
emplifies the importance for the amount of useful work doire by a niachine, 
of reducing resistances to a minimum by the simplicity of the transmission, 
the lightness of the apparatus and the distribution of the w-eiglit over a 
large area. The machine is of the wheelbarrow type with the nmtor project¬ 
ing in front, and one driving wheel with very broad tyre fitted with radial 
blades. The plough is a two-furrow one connected by an articulated 
joint to the axle of the wheel and by a rod, the length of which may be 
varied instantly, to the frame, which ends in two steering plough-handlevS. 
Owing to the lightness of the apparatus (1100 lbs.) and the concentration 
of the weight upon the driving wheel or roller, the operator has easy com¬ 
mand of the machine and assists it by slightly raising the handles in diffi¬ 
cult places; he can also turn the ploughs instantly, and throw the motor in 
or out of gear . The motor can always work at its full power, as tlie great¬ 
est resistances are only occasional and can be overcome by the operator. 
This explains how with a one-cylinder benzine motor of only 4 IIP (in¬ 
terior diameter 4 inches, stroke 4^74 hi-, 800 revolutionvS), this otitfii cun 
plough rice-fi.elds and leys to a depth of 7 or 8 iuclies and a breadth of 20 
inches at a speed of 20 to 24 in. per second (i % to i *4 mile ]»er hour). 

There are also many patents for small one or two-furrow auoiiu pk)ughs 
with a driving wheel behind the plough. Among the most oiigimil and 
those which appear to be practical, the one-funow motor plough pntented 
by A. H. Sax^tmarsh and F, V. Kibd in the United States deserves to be 
mentioned. It has two steering wheels in front and an endless chain pro>^ 
peller behind. 

Darby MasxBi,'s motor plough differs completely from the types hither¬ 
to reviewed. It raised the greatest interest at the British Royal Agncub 
tural Society’s Show at Bristol in 1913. A truck on three whedw, the hind¬ 
most being the driving wheel, bears a V-shaped frame with the jK)iut turned 
backwards; an endless chain carrying six ploughs runs along each leg of the 
V (each plough is divided vertically into two parts so as to render the 
turning round the end pulleys easier); the lower part of the chain and conse¬ 
quently the ploughs or other implements at work proceed from the base 
tovw^s the point of the V, that is in an almost opposite direction to that in 
is travelling, so that the reaction of the soil assists the pro- 
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gress of the machine. Unfortunately, this ingenious invention is coupled 
with excessive complication. 

Before quitting the subject of motor ploughs the two following also 
de.serve notice: one is Uinam-Hubert’s (Troyes-Aube) modified m.achine, 
in which the longitudinal fore-and-aft motion of the shares caused by an ex- 
centric is vibratory owing to the running of each plough beam end with 
rollers over a guide with projections; the other is that of Tombini and 
Patuzzo, Bergamo, with vertically working disks w'hich replace the usual 
coulter and facilitate the action of the plough, assisting its forward motion. 

CABEE-HAtTEEB MACHINES. 

A great number of cable-hauled machines are used, but the recent im¬ 
portant novelties are not many. It will be sufficient to nam.e the selfhaul- 
ing outfits: Byey (GasmotorEneabrik, Deutz), Arion-Fietz, and Patuzzo. 

In the class of windlass tractors used as direct tractors for light work, 
as windlasses for ploughing, as lorries for transport and as motors for 
threshing, etc,, there are, besides Bajac’s well-known machine, Doizy's 
Tyacteur-iyeuil which has a special system of anchoring allowing of cross- 
hauling and thus of two-engine ploughing; Landrin's with gripping blades 
worked by an excentric which the driver, from his seat, can cause to 
project more or less while the machine is working; the Podens of P. H. 
PoDENS of Wismar, Mecklenburg. 

The classical .systems of ploughing by cable-drawn ploughs, namely 
the roundabout with one engine and an anchor truck on the other side of 
the field, and the two-engine system, are still of the greatest importance in 
Germany, Austria and Italy. 

The roundabout system, after having had a certain vogae, especially 
in England and France, was later almost abandoned for ordinary ploughing 
(wdth the exception of the breaking up of grassland), everywhere 
except in Italy, where, on the contrary, it has of late years developed 
increasingly, especially for recently reclaimed marshy soil. The recent 
improvements in the system, snch as automatic anchor trucks, etc., concern 
chiefly the use of more economic motors, especially those burning heavy 
oils or driven by electricity. 

The roundabout system, with a portable engine and an anchor truck, 
finds favourable conditions in Italy. In the ])rovince of Ravenna, MiSSi- 
RDij's outfit has been successful, and more recently (1914) "N akni-Meeak- 
BRx’s, in which a portable steam engine with two horizontal windlass drtim.s 
under the boiler driven by chain-and-bevel gearing is used ; the anchor 
truck advances automatically or by hand (in crossing rows of trees). This 
system has lost most of its importance in other countries except for use 
with electric motors. 

The two-engine system is the most widely spread in' England, Ger¬ 
many and Austria, and is the most suitable one for large estates under in¬ 
tensive cultivation and for ploughing contractors. Of late years a rivalry 
has arisen between English and German builders in regard to "Khe size 
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aad power of the engines (weights up to 20 tons and H P up to 300, and 
even 300 and 400 for the short periods during which the windlass is 
working) and to the devices for economising water and fuel (high pressures, 
pre-warnied water, superheated steam). In Russia the muubor oi stc'aiu 
ploughing outfits rose from 394 in 1904 to 746 in 19^4 (atid of these 
710 were on the two-engine system) and the average horse-power rose 
from 43 to 77. 

With the introduction of the internal combustion motor, the oue- 
engine and anchor-truck system of ploughing has reconquered its former 
position ; indeed it seemed at first as if it were the only suitable one. With 
the explosion motor some of the advantages of the two-engine system are 
wanting. With steam engines, notwithstanding their alternate working, 
the plant is on the whole continuously utilised, that is for the production 
of steam, whilst with internal combustion engines the engine which is not 
actually working does not store anything but consumes fuel and lubricants. 

With the object of utilising the motor better in the two-engine sys¬ 
tem, the Schi,ice-Nichoi,sok Masch.-Waggon-Schipf.sbau A. O. of 
Budapest has constructed an outfit in which each motor (burning crude 
petrol) has two drums and a transmission pulley ; it acts thus as two one- 
engine outfits working together. Four cables run along the furrow, two 
in one direction and two in the other. 

In spite of the above difficulties the use of the two-engine .system, 
even with internal combustion motors, is now becoming more general in 
France as well as in Germany. At the Paris Agricultural Show of 1914 
there were two cable two-engine oufits ; hEFifeBURB and De Dion-Bouton ; 
at the 27th Show of the D. h. G. at Hanover three two-engine cable out¬ 
fits, KuERS, Bbhrend and Gierke, were exhibited ; the latter of these 
had three speeds for the drum, and two for the engine. The startmg was 
by compressed air. 

Besides the special and well known advantages and disavuntages of 
the two-engine system as compared with the one-engine one, it must be 
observed that the single drum windlass-car with petrol, henzt)! or benzine 
motor, lends itself exceedingly well to direct haulage (light work, carting, 
threshing, etc.) so that on many farms it can be utilised in the cntinse of 
the year somewhat better than the two-dium car. 

Among the one-engine outfits may be mentioned; i) Tlie rmnrt 
Hunger (Phoenix-Masch.-Fabrik, Sorau, Prussia) which is built in tlucc 
sizes (60-70,90-100 and 130-140 HP, with 2, 3 and 4 cylinders respectively 
and 500 revolutions); the anchor truck, which advances automatically, 
carries also the fuel reservoir and the tools. 2) Sgarbi and Boneiai’s 
outfit (Milan), with two-drum windlass car, benzine motor (Scat), 
25 to 35 HP, 700 revolutions, with four vertical <ylindeis, simple trans¬ 
mission pulley and four speeds for the drums; this outfit has worked very 
satisfactorily during a whole season in the province of Modena. 

Besides the above-mentioned two-engine outfits, there are: Hart¬ 
mann’s (with Kubrs 12 HP motor, 300 revolutions and four speeds for 
tl^e.drum); ArgomoUl-Hflugmdm of Kaueek (Berlin) '; DEWdEwiN’e, etc. 
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The most popular outfit in Germany, probably also on account of its 
low price, is Kiters (Masch-Fabr. F. Kuers, Berlin-Tegel), with benzol 
40 HP motor, 300 revolutions, which the makers claim can stand an over¬ 
load of 50 per cent; it has four speeds for the drum. 

The most interesting inventions appear to be the Semi-Diesel Crude- 
Oil Agriculural Tractor and the Victoria Oil Ploughing Engine, built by 
Waesh and Ceark Ltd., Victoria works, Guisely, Feeds. The former 
has a vertical windlass, placed behind the engine and easily detached from 
it, so that it is available as a direct tractor; the latter, built expressly for 
cable ploughing, has a horizontal windlass mounted as in the steam out¬ 
fits, The motor is characteristic and interesting. It has two horizontal 
cylinders, two-stroke cycle for heavy oils, compressor and reservoir for 
the compressed air which is used for starting, for cleaning the cylinder and 
for the introduction and spraying of the oil. The motor can be stopped in 
any position and started again under load in either direction. 

The applications of the electric motor are also extending. In Italy, 
where lines of electric energy exist, the electric motor takes the place 
of the steam engine in the roundabout systems. In other countries, 
especially in France, Austria and Germany, it is used in both the one and the 
two-engine systems, the advantages and disadvantages of which generally 
nearly balance each other, while in special cases one or the other is prefer¬ 
able. There is also a tendency to consider the application of electricity 
advantageous for other agricultural work and for the preparation of the 
produce when the whole farm is arranged so as to utilise electric energy 
by means of the regular division of the fields, such as parallel roads set 
out at 1300 to 1700 ft. apart and provided with permanent lines at a high 
potential. 

In this field also there is an important novelty : the outfit designed 
by AeeSSANdro D'Ascani, of Rome. In this system there are two engines, 
each with tw^o drums on horizontal axes set at right angles to each other, 
with the two engines used as in Foweer^s system; the second drum is used 
by the motor for hauling itself along the headlands; the engines can also 
work singly, and may be advantageously used for roundabout ploughing, 
thanks to the greater mobility of the outfit and to the fact that the two 
portions of cable leave the engine at right angles to each other. 


Rotary and other Tieeing Machines. 

Innumerable patents have been taken out for these machines, but 
very few have given promising results. 

The following are well known: Boghos Nxjbar Pacha^s milling ma¬ 
chine, Fandrin's ploughing machine with rotary disks, VERMONd and 
Qheeeenec's hoeing machine, Konig St. George, Meyenbtjrg^s and 
KoESZEGi Fanz's machines, all of them suitable for superficial i^oxk or 
for that immediately preceding sowing in light and dry soils. 
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Among the novelties (1913) may be mentioned : TonRAND-DEKGtTKs- 
SE’s hoeing machine with a reel bearing elastic cnllivator tines; I. Tanc- 
zer's (Budapest) milling machine with small rigid blades fixed elastically ; 
Stevens' hoeing machine with hoes attached to an endless chain set trans¬ 
versely ; the different types of MaieeETS cullivalcws, in which the w(n'king 
part consists of a horizontal screw with several threads, set trsuisversely 
and driven by the motor by means of a chaim In this nui,chine the screw 
penetrates into the soil and loosens it, carrying it to one side; tor ordinary 
work the machine is supported on four wheels and the screw is single; 
for hoeing vineyards Maieeet h^s devised a small mnchitic on two wheels 
with the motor projecting forw^ards and steering plough-handles at the 
back, and another type on three wheels with the screw' in two i>arts, one 
turning to the right, the other to the left, in order to obtain, according to 
the direction, either ridging or furrowing between the tows of vines. 

There are many patents in which screw^s are ap])He(l either to pene¬ 
trate into the soil instead of plough shares or to drive the machine for¬ 
wards ; other patents adopt rotating concave disks, such as Campioni's 
Automltivator. 

In closing this review^ a certain tendency to a relitrn to the ancient 
spade has to be noted. This tendency is important because in heavy 
soils and where deep tillage is required, whi^e machines wotking rapidly 
with a striking action have not yet given favourable results, it is reason¬ 
able to believe, according to the results of comparative ext)eriinents 011 the 
amounts of energy required by the plough and the spade, tluit diggitig 
machines will yield a result superior, from every point of view, to that 
of ploughs and also at a lower cost. 

The paper MotocuUme^ No. 16-17 (^9^4), mentions tw*o recent patents 
of digging machines, one Swedish {Sven of Atro. Akkhork, Stockholm) 
the other French (Fies Peugeot Fr^res and J. OoniET of Valetdigney, 
Boubs) to which a third German one (H. Ki,einkrt) mny be added. In 
the first-mentioned the spades have a motion similar to that of the frrks 
of a hay tedder, except that every fork has two and even more tows of 
tines, as in the Italian digger of Mohtini (Parma show of xcp;!); the first 
row, the shortest, works the surface soil, the secotid deals with thc^ next 
layer which has been uncovered by the first row ami throws it over the 
soil previously removedthus ensuring the digging in of the upper layer 
without requiring complicated movements. 

In the French diggers and in the above-mentioned Gorman one the 
spades have a more complicated motion, which more closely resembles 
that of hand spading, in that after rising they turn on their own axis and 
discharge the sod on one side. As to the efficiency of these machines, 
however, no positive data are as yet available. 
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GENERAL INFORMATION. 

im - Fiuit Standardisation Laws in California. — The Monthly Bulletin of State Commk- 
Sion of HofUculturef Vol. IV, No. 8, pp. 377-381. Sacramento, Cal., August 1915. 

Standarpisatinn of Fruit Packing. 

An act to establish a standard for the packing in the State of California 
of the kinds of fresh fruits specified in this act, for sale or for transportation 
for sale, and to prevent deception in the packing; also to establish a system 
of inspection for the same. (Approved June 10,1915; in effect August 9, 

1915)- 

Section i. —- There is hereby created and established a standard 
for the packing of fresh fruits for interstate and foreign shipment of the 
kinds specified in this act. 

Sec. 2. — The packing of fresh fruits shall be in accordance with the 
specifications herein made. 

Sec. 3. All deciduous fruits specified in this act, when packed, shall 
be free from insects and fungous diseases. 

Sec. 4. — All fresh fruit sold in bulk or loose without packing shall 
be exempt from the provisions of this act. 

Sec. 5-9. — All fruit packed shall be of practically uniform quality 
and maturity. 

Peaches, a/pricots, peah, plums and prunes, when packed in crates 
or containers made up of two or more sub-containers having sloping 
sides for ventilation, shall not vary in size more than ten per 
cent, and no layer below the top layer shall contain a greater numerical 
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count than the top layer. When packed in containers having perpendicu¬ 
lar sides and ends, each box shall contain the same numerical count in 
each layer ; 'provided, in the case of peaches the approximate number 
of peaches shall be marked upon the outside of each box, and the number 
shall be within four peaches of the true count. 

Grapes packed for table use shall show a sugar content of not less 
than 17 per cent Balling's scale, except Emperor, which shall show not less 
than 16 per cent. Each crate or package of fruit shall be stamped in plain 
letters with the minimum weight of contents and the name of the variety. 

shall be packed in uniform packages of a dry quart containing an 
interior capacity of 67.2 cubic inches or dry pint with an interior capacity 
of 33.6 cubic inches. 

Cantaloupe shall be placed in standard crates 12 X 12 X 23^ 
inches containing 45 cantaloupes of uniform size and maturity. Pony 
crates ii x ii X 23% inches containing 45 fruits and Jumbo crates 
4/4 X 13% X 23 containing 12 or 15 fruits of uniform size and 
maturity. 

Sec, 10. — All packages of deciduous fruits ready for sale shall bear 
upon them in plain sight and plain letters on the outside the name of the 
orchard, if any, and the name and postal address of the authority packing 
the same and also the name of the locality where the fruit is grown. 

Sec. 11-12. — The provisions of the act shall be enforced by a County 
horticultural commissioner or his deputies, or in the absence of a commis¬ 
sioner by inspectors appointed by the County board of supervisors. 

Sec. 13. — All offences against the provisions of this act shall be treat¬ 
ed as acts of misdemeanor. 


Apple Standardisation. 

All act to establish a standard for the packing and marketing of 
aptiles, fixing penalties for the violation of its provisions and providing for 
its enforcement and making an appropriation to carry into effect the 
provisions thereof. (Approved June 10, 1915 ; in effect Aug. 9, 1915)- 

Section i. — The act shall be known and referred to as The standard 
apple act of 19x5 ", 

Sec. 2. — The provisions of this act shall be applicable to all apples 
packed, sbipjped, delivered for shipment, offered for sale or sold in the State 
of California in any container upon which the word standard " is used as 
the band or label or any part thereof, or as qualifying the pack, container 
or contents of the container. 

Sec. 3. —No apples shall be packed, shipped, delivered for shipment, 
offered for sale or sold in the State of California, in any container upon which 
or the label of which the word standard " is used as the brand or label 
of any part thereof, unless such apples and such container shall compl> 
with all the requirements of this act. 

vSec. 4. — The following standards for apple boxes and for the pack- 
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ing, labelling and branding of apple boxes to which this act is made applic¬ 
able, are hereb>' established : 

а) The standard container shall be a bo^ of the following dimensions, 
measured inside: depth, lo V2 i width, ii J,4 inchCvS; length, ib inches; 
cubical contents 2173 % cubic inches, A stiialler box may be used if 
plainly marked with the words “ short box' \ 

б) No statement, design, or device appearing on the box shall be 
false or misleading in any particular. 

0) Each box shall be labelled with a statement giving : the number 
of apples in the box; the style of pack used; 1ke variety of apples contained, 
unless it is unknown to the packer, in which case it shall be stated as un¬ 
known ; the name and business address o£ the person, firm,company, or¬ 
ganization, or corporation who first packed thfc same, and, if rei:)acked, the 
name and address of the authority concerned iti the repacking ; the name of 
the locality where grown ; the date when first packed ; if repacked the date 
of repacking; and the stamp hereinaftei 3)rovided for, cancelled as re¬ 
quired b}^ the State Commissioner of Horticulture of California. 

d) The apples contained in each box shall be well grown specimens 
reasonably uniform in size, mature, free from dirt and disease and other 
defects, except such as are necessarily caused in the operation of packing; 
provided, however, that a variation from the standard as to defects shall be 
allowed not to exceed a total of to per cent, tior 3 per cent for any one such 
defect. 

Sec. 5. — The State Commissioner o£ Horticulture shall be charged 
with the enforcement of the provisions of this act and for that purpose 
shall have power : a) to inspect all places concerned with the preparation 
and movement of apples ; h) to issue vsuitable atamps for use on apple boxes 
and to prescribe for the method of cancetling the same ; c) to appoint, 
superintend, control, and discharge inspectors for the special purpose 
of enforcing the provisions of this act; rf) to cause to be seized and retained 
any apples or apple boxes packed or put on the market in violation of any 
of the provisions of this act; e) to cause to instituted and to provsecule 
in the superior court of any county or city in the State of California in which 
the violation of the act occurs an action ot actions for the condemnation 
of apples as provided in section ri of this act„ 

Sec. 6 and 7. — Every box of apples to which this act is applical)le 
shall bear a stamp designed by the State Commissioner of Horticulture, 
which shall be cancelled as retiuired by the said commissioner . 

Sec. 8. The inspectors appointed for this work shall be citizens 
of the United States, not less than 21 years of eigeand skilled in the inspec¬ 
tion of apples and have a thorough knowledge of insect pests and diseases 
attacking such fruits. 

Sec. 10. —Violations of any of the provisions of this act shall be 
punishable by a fine of not less than 50 dollars nor more than 500 dollars 
or by imprisonment for a period of not more than six months, or by both 
such fine and imprisonment. 

ti -15. —^Relatingto the condemiisition, seizure and destruction 
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of apples packed in violation of this act; the nature of the guarantee 
as to the validity of llie packing; prosecution by the district attorney; 
reaction of this act to previous acts concerning fraud and public health; 
grants fraiu the vState trcastiry for the working of the act. , 

1112 Algerian Agriculture in 1914 . — ICxposc cU* la silualion geucralc iCgericnne aiix De- 
IcKatioiih lojitiuoieUK ™ Maroc, Year 21, No. 6, 

PP June iiiif), 

The agricultiirai year 1913-1914 was characterised by the following 
climatic conditions: autumn very dry ; winter wet; spring dry and warm 
during the first period and wet during the second (except in the eastern part 
of the department of Oran, where the rainfall was insufficient); summer 
normal. 

Taken generally, the results obtained in the case of the different crops 
(cereals, vines, olives, cotton, tobacco and early vegetables) were satisfac¬ 
tory (i). The importance of the caily vegetable trade is shown by the large 
quantities exported during the first lo months of 1914 (in metric tons): 
potatoes, 15 791; (jrunges and lemons, 3586 ; mandarin oranges, 4793; 
table grapes, 9J33; dates, 1459; artichokes. (S817; fi’csh broad beans, 
132 ; ITeiich beans, 5121; green ])eas, i 768; tomatoes, 4 623; otherveget- 
575 ‘ 

As in preceding years, the (ioverunient encouraged Communes and 
Agricultural Associations in jdanting trees, and making and enlarging 
nurseries. Premiums were distributed to growers for planting and grafting 
olives and carobs, and grants were made for experiment and demonstra¬ 
tion iiclds. £ 385 were distributed among the Agricultural Associations 
as the contribution of the Colony towards their working expenses. 

Ill 1914, the Botanical Service was able to complete its organisation 
and t*xtead its field of work. The Service of Researches dealing with the 
reconstitution of vineyards, as well us the Mondovi Ampelograpliical Sta¬ 
tion, have been attached to the Botanical Service. The study of perennial 
varieties of sorghum has been continued, especially of the small sorghum 
called Tunis gms.s in tlic United States, of the Sudanese sorghum and finally 
of thc‘ ]>erennial sweet .sorghum; the last-named has been the subject of 
cro.sHings which will be tried on a large scale. MaTi> exiH'rimcnts and much 
ol>servat.ion liave been devoted to the improvement of cereals, cotton-grow¬ 
ing, the cultivation of the orange, and the acclimatisation of the pecan 
(CV/yri, tdmm/ormis swi C. pecan) . A .series of hybrids between pear and quince, 
called pyronia, have for the first time produced fruit, which appears to be 
interesting. The medlar has been the subject of studies, leading to its 
cultivation over a certain area on the coast. As regards vine-growing, 

(9 Th€i periodical hdathtical data of the yi^dd of these various crops are furnished by the 
Bulkiin of A^imidtural md Commemah Staihtics, published monthly by the lustitirte. 

Th Inlmmlimtil Yembtmk of A^finatuval SlaPisiiis for 10^3 and whiclihas just ap¬ 

peared {t voi,, 7B6 pp.|, contains all the inloraiatlon respecting; the agricultural production 
of the fulhering countries; live stock censuses; track, consumptiou atid pdas of agricultural 
products and chemiad manures. 
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the Government has approved the creation of experimental collections of 
stocks and vines, and experts have instituted enquiries as to the reconsti¬ 
tuted vineyards. It appears from their observations that vines on Ber- 
landieri hybrids are the most drought-resistant and give a higher yield. 

The Organisation Committee of the Service of Agricultural Studies, 
Research, Experiments and Popularisation in Algeria decided in January 
1914 to create a Phytopathological Service, while the Service of Agricul¬ 
tural Intelligence has from that date been directed by the Head of the 
Forestry Research Station of North Africa. 

The Phylloxera Service, intrusted with carrying out the regulations 
against phylloxera, has also undertaken inspection and census of all the 
bush crops of the colony with a view to controlling dangerous scale-insects. 

Finally, the Veterinary Sanitary Service, which included 66 circum¬ 
scriptions in 1914, has provided for vaccination, serum inoculation and the 
application of the orders issued during the year for the regulation of the con¬ 
ditions of importing animals into Algeria and the importation into France 
of fresh or frozen meat. It has, in addition, made inspections and reports 
on contagious cattle diseases. 

The Government has also given prizes and grants tor sheep breeding 
and horse breeding. 

Seed and forage control, cotton selection, experiments in growing ce¬ 
reals in rows with a space between them, on different soils and in different 
regions, were confided by the Service of Agricultural Intelligence to the 
Algerian School oi Agriculture and the Agricultural Laboratory. The 
tests carried out on the Berteaux property to determine the advantages of 
sowing cereals in wide rows over broadcasting, brought out the inferiority 
of the latter practice as regards this region with its relatively severe cli¬ 
mate. A comparison between the different drillings showed the advantage 
of a i6-inch distance over greater distances. Nevertheless, broadcasting 
should not be entirely neglected ; it has the advantage, in a changeable 
climate, of putting the seed at different dei)ths, of which one will be the 
optimum at the time of sowing. Where the seed is drilled, the grain is 
always placed at the same depth, which is not always the depth most suited 
to the season. 

The following problems have been the subject of much study ; the re¬ 
sults obtained are recorded, but many more trials are still necessary: 
x) Up to what date should spring-ploughed land be cultivated ? 2) How, 
and at what time, should this cultivation be carried out ? 

1113 - Agricultural Products of Zanzibar, (i) — hays, c. — Sappiment to Commerce 

Report Sf No. 78at, Zanzibar, pp. 7, Washington, D. C., Jnly 16, 1915. 

Agriculture is the only industry in the Zanzibar islands, and cloves 
and copra constitute practically the sole locally produced contribution to 
international trade. Of the estimated area of 645 000 acres of land in the 
insular dominions of the Sultan, 240 oolb are cultivated. Of the latter fig¬ 
ure 80 000 acres are in the island of Zanzibar and 160 000 acres in that of 


(i) See also B, Jan, 1915, No. i. 
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Pemba. In the former island 20 000 acres are devoted to clove culture, 
30 000 acres to coconuts, and 30 000 acres to native crops; in Pemba 40 000 
acres are devoted to cloves, 15 000 acres to coconuts, and 105 000 acres to 
native crops. In the two islands there are approximately 5 ^ million clove 
trees and 2 % million coconut trees. Of clove trees Zanzibar has about 
2 million and Pemba 3^ million trees: of coconut trees Zanzibar cultivates 
approximately X 700 000 and Pemba 800 000. The acreage of native crops 
varies greatly from year to year, as a given area may be tilled one season 
and then permitted to lie fallow for one year or more. The produce of 
native effort is consumed locally, the principal crop being the manioc root. 
The reclamation of lands as yetiintilled and the intensive cultivation of 
those already under crop would vastly increase the value of the export 
trade in cloves and copra. 

The quantities of the agricultural exports for 1913 and 1914 are given 
below; 


Articles 

1913 

1914 

— 

lbs. 

lbs. 

Goves. 

• • • 17812739 

15 152 300 

Gove stems. 

... I 940 290 

I 820 700 

Copra. 

... 21170 829 

19 956 300 

Cum copal. 

. . . 164159 

86 800 

Hides and skins. 

. . . 368415 

157 100 

Ivorv . 

... 68 729 

t8 300 

Rubber. 

• . . 48015 

17 800 


If greater attention were given to dove cultivation, the quantity pro¬ 
duced could easily be doubled. 

As the archipelago produces fully 90 per cent of the worlffs supply of 
doves, and as the meat of the coconut is of a superior quality, it is to the in¬ 
terest of commerce and industry that scientific methods and means be 
adopted for the care and culture of these crops. 

Practically all of the other exports were imports destined to the re- 
export trade. Their values will decrease from year to year because direct ship¬ 
ments to continental ports are becoming more and more the practice. The 
following are the principal countries of destination of the exports: Cloves, 
India, United States, United Kingdom, and Germany; copra, Prance; 
grain, British East Africa, German East Africa and French Africa; gum co- 
pal, United Kingdom; hides and skins, United Kingdom and Germany; 
ivory, India, United Kingdom, and United States; rubber, United Kingdom 
and Germany. 

1114 ' Methods of Bacterial Analysis of Air. —ruehle, g. a. (Assistant Bacteriolog5.st, 
New York Agricultural Expeituent Station), in Journals of A^ncultmal Science, Yol IV, 
No. 4, pp. 343-368, 3 figs. Washington, D. C., July 1915. 

In connection with the problem of determining the relation of the bac¬ 
terial content of stable air to the amount of bacterial contamination of the 
milk before it leaves the stable, the author has made .a critical investigation 
of certain methods of bacterial analysis of air. 
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One of the most recent and promising methods of bacterial analysis 
is that of Rettger. 

His apparatus consists of a glass tube with a small round bulb at one ciifL The bulb 
has 8 or lo small perforations, which serve the purpose of allowing the nir to pass through at 
a rapid rate and yet divide the gas to such an extent lhat every parlide of it is brought into 
close contact with the filtering fluid. This glass tube or aeroscope is fitted into a small, thick- 
walled test tube by means of a rubber stopper, which also beats, besides the aeroscope, a short 
glass tube bent at right angles. The upper end of the aeroscope is bent at an angle of about 
45®, in order to prevent the entry of bacteria and particles of dust and still permit of the tube 
being drawn through the stopper without difficulty. Fiye cc. of physiological .salt solution 
are used as the filtering agent. This is plated in aliquot portions, after drawing a measured 
quantity of air through the aeroscope. 

For comparison with the above a sand filtration method was taken, 
closely resembling that adopted as the standard by the American Public 
Health Association. This is constructed as follows : 

A lo-mih. layer of fine sand is supported within a cylindrical glass tube upon a layer of 
bolting doth folded over the end of a rubber stopper. Through a perforation in the stopper 
there passes a tube which is attached to the aspirator bottle. The upper end of the cylindriciil 
tube is dosed by a perforated rubber stopper through which is passed another glass tube bent 
at an angle of 45® in the same way as in the Rettger apparatus. In using the aeroscope a mea¬ 
sured volume of air is filtered through the tube, the sand shaken out into lu cc. of sterile water, 
and aliquot portions of this suspension plated on nutrient agar. 

One of the difiiculties of comparative tests with two different types 
of aeroscope results from the bacterial quality of the air not being uniform. 
It is therefore not possible to obtain strictly comparable results merely by 
setting up two aeroscopes side by side. In order to overcome this difficult}^ 
the author in his tests has set up two aeroscopes end to end, the second 
filter thus serving to show what proportion of bacteria the first allows to 
escape. 

The results from tests of the standard sand filtration the author judged 
to be unsatisfactory owing to the presence of several possible sources 
of error, chief among which was the liability of the sand to cake during 
sterilisation of the filters m the autoclave. He consequently introduced a 
modification. This consists in the elimination of the lower rubber stopper 
and bolting cloth support and the fusing of the small tube into the larger 
one. The layer of sand is then supported otx a layer of cotton resting on the 
shoulder at the junction of the large and small tubes. The upiDcr rubber 
stopper is replaced by a cork, which allows the aeroscope to be sterilised 
by dry heat instead of steam. 

Comparison of the efficiency of the modified pattern with that of the 
standard aeroscope showed that the latter undoubtedly allowed bacteria 
to pass through the sand, its average efficiency being 90-91.6 per cent, 
whereas the former was found to retain nearly 100 per cent of the bacteria 
with little chance of error. 

Tests with the Rettger aeroscopes set up end to end showed them to be 
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fairly efficient (93 per cent). The chief disadvantages of this type are the 
tendency to leak about the rubber stoppers after sterilisation, the foaming 
of the liquid during operation and the tenacity with which the bacteria 
cling to the inner surface of the moist inlet tube. 

The method of determining bacterial precipitation from air b}’' means 
of exposed Petri plates has been found to be entirely unreliable, as it gives 
a measure of the number of bacteria-laden dust particles and not of the 
number of bacteria present. The number of bacteria precipitating upon a 
given area has been determined by analysing measured quantities of sterile 
water after exposure for a given length of time in sterile pails. 

1115 - Observations on the Habits of Dermatobia hominis^ infesting Human 
Beings in Tropical America. — Townsend, Charles H. T. (United States National 
Museum), in Snence, Vol. Xlyll, No. 1077. Lancaster, Pa., 1915. 

Recently discovered facts relating to the method of reproduction in 
Cuterebra, a genus closely allied to Dematobia, are useful in throwing light 
upon the somewhat mysterious habits of this latter fly, the maggots of which 
are very common in cattle, dogs and man in South and Central Am.eTica. 
It is now practically certain that Cuterebra, which parasitises only the 
smaller mammals such as the rabbit, rat, etc, never comes in actual contact 
with its hosts but deposits its eggs in their burrows or runways. Derma- 
tobia on the other hand is precluded from using such a m.ethod in view of the 
different habits of its hosts. Its lesser fecundity would also indicate some 
more efficient method. Direct oviposition is impracticable for both flies 
owing to their noisy flight. 

Of recent years observers in Central and South America have recorded 
a number of cases of mosquitoes, all of the genus Janthinosoma, bearing 
a cluster of Dermatobia eggs attached by their ends to the under surface 
of the body. Similar records exist of several other distinct species of blood¬ 
sucking Diptera acting as carriers in this way. 

Transference of the ova to the carrier is not effected by chance contact. 
The Dermatobia is said to capture the elected carrier and to hold it while 
glueing the eggs firmly to the underside of the body, leaving the cephalic 
end of the egg free and in such position that it will come in immediate 
contact with the skin of any animal bitten by the carrier. The warmth 
of the victim's body will then cause the maggot to spring the lid of the 
chorion investing the egg and to work its way very rapidly into the skin, 
probably by way of a hair follicle. 

1116 - Production and Auto-destruetion of the House-Ply by means of Horse Bur^. 
— Rotjbaud, in Comptes-Rcndus Hebdomadaires des Seances de VAcademie des Sciences, 
Vol. 161, No. II, pp. 325-327- Paris, September 13, 19^5. 

Horse dtang is to be regarded as the medium ^ar excellence for the deve¬ 
lopment of the house-fly. All the other substances (various manures, excre¬ 
ment, liquid manure and filth), which are invariably regarded as taking 
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part ia the development of this pest may be said to have practically no im¬ 
portance whatever (i). 

The researches carried out by the writer during the summer of 1915 at 
the Laboratoire central des Armies, upon dung from military stables, have 
enabled him to estimate accurately the importance of this medium and the 
conditions under which it is infested by flies. 

Dung which has only remained twenty-four hours in the stable pro¬ 
duces, during the hot months, an average of from 10 000 to 12 000 flies per 
cubic-metre, and the number may reach 30 000 to 35 000. 

One horse may be reckened to produce enough dung to give rise in the 
summer to 40000 or 50000 flies every month, or 160000 to 200 000 during 
the most favourable season, viz., from June to September. 

It is only fresh manure that serves as a breeding-ground for flies. The 
eggs are laid in the stable itself upon the dung when impregnated with urine, 
this being an indispensable condition. Egg-laying may take place out-of- 
doors on the day that the dung is removed, but usually not later. 

After the lapse of barely twenty-four hoiiis, fermentation entirely pro¬ 
tects the dung against egg-deposition. 

Antiseptic substances and larvicides (borax, cresylic acid solutions, 
ferrous and ferric sulphates), by retarding fermentation, can prolong the 
normal duration of the egg-laying for from one to Iwo days. When used 
for the destruction of larvae, therefore, these compounds have often the re¬ 
verse of the desired effect, since they increase the chances of the manure 
being infested. 

After the sixth day, the dung, when placed in a heap, practically con¬ 
tains no larvae, as they have made their way to the bottom to pupate. From 
this time onwards the manure tcChes no further part in the production of flies. 
Any treatment for the exteimination of the pests must be therefore be 
carried out, if it is to be effective, in the five days foUowiag the removal of 
the manure from the stable. 

In dung twenty-four hours old at the time of its removal no larvae are 
visible. Wlien the manure is heaped, the eggs, disseminated throughout 
the mass hatch otit; the larvae find their way to the surface, avoiding the 
central portions, in proportion to the amount of fermentation in progress 
and the increasing temperature. As early as the following day, the ther¬ 
mometer may register from 70° to 90® C. (i58<>-i94® F.) in the centre of the 
heap. The heat resulting from the fermentation of a manure heap can be 
used for the destruction of the contained larvae. The larvae of the house¬ 
fly when placed in dung at 50^ C. (122^ F.) and protected from fermentation 
gases, die in three minutes. If in direct contact with the gases, they perish 
in one nunuteat 51® C. (1240 F.), in five to seven seconds at 59<^C. (xs8^ F.) and 
in four to five seconds at 600 C. (i4o<» F.). When a manure heap is turned 

(i) Goat and slieep dung may also aid in the deairelopment of the house-fly, but they are 
of purely local importance and cannot be compared with that of the horse. The writer hiis 
never observed the development of the house-fly either in cattle or pig droppings, or in hunian 
excrement or fllth. {AuilmfB mk). 
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over, the larvae coming into contact with the hot portions of the interior of 
the heap are killed instantaneonsly. A thorough stirring of the heap on the 
day following the deposition of the manure, and the repetition of this ope¬ 
ration on the two subsequent days, destroys 90 per cent of the larvae. 

The destruction of the maggots is rendered much more thorough and 
is greatly facilitated if, instead of waiting till the manure heap reaches the 
required temperature of itself, the manure is subjected immediately on leaving 
the stable to the fermentatioti heat generated by a previously existing dung- 
heap (one made the day before or in the course of the same week). Instead, 
therefore, of simply piling the new supply on the top of the old, as is usually 
done, it should be introduced among the latter, so that it may come in con¬ 
tact with the hot portions and the whole surface should then be completely 
covered over with 8 inches of hot dung. The subjacent heat soon communi¬ 
cates itself to the fresh mass and sterilises the eggs, which are present in 
enormous numbers, before they can hatch out. On the other hand the fresh 
supply, being covered with fermented manure, is protected deposi¬ 

tion of othei eggs. After four or five hours, the newly deposited dung can 
be regarded as entirely free from eggs and larvae, which would otherwise 
have been present in thousands. 

This biological method of destroying larvae by heat is, in short, equiva¬ 
lent to an accelerated heating of the fresh manure up to 50-60® C. (122-140® F.) 
without any need of apparatus or fuel. In practice, the fermenting mass 
that is to furnish the required temperature should be about eight times as 
great as that of the manure to be treated. The following day, the latter 
can itself be used as a source of heat. 

The hiothermic method of dealing with fresh dung is capable, by itself, of 
destroying the eggs and larvae of a manure heap in complete and economic 
fashion. The various expedients of covering the heap with inert sub¬ 
stances, even if they hinder the deposition of eggs on its surface by the flies 
out-of-doors, cannot prevent the hatching of the eggs that were previously 
laid on the manure while it was in the stable. 

It is these latter which furnish the highest proportion of larvae and 
from which, according to the experiments of the writer, are produced on an 
average from 8 000 to 10 000 flies per cubic metre. 

1117 - Further Experiments in the United States of America on the Destruction of 

Fly Larvae in Horse Manure (i). — Cook, F. C. ; Hutchison, r. h, ; and Scales, F, M. 

— United States Department of Agriculture^ Bulletin No. 245, 22 pp., i diagram and 1 

plate. Washington, D. C., July 20, 1015. 

These experiments are a continuation of the investigation dealt with 
in Bulletin No. 118. U. S. Dept, of Agriculture and instituted for the pur¬ 
pose of finding a substance that would destroy the larvae of the house fly 
in their principal breeding place, namely horse manure, without injuring 
the bacteria, or reducing in any way the fertilising value of the manure. 

In Bulletin No. 118 it was suggested that manure be treated with borax 
immediately on removal from the stable, borax being applied at the rate 

(i) Sec B. Jan, 1915, No. 164, {Ed.). 
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of 0.62 lb. per 10 cubic feet (8 bushels) of manure. As large quantities o£ 
the latter are used by market-gardeners and large applications of borax- 
treated manure may possibly have an injurious effect upon plants, it seemed 
desirable to find some volatile or other organic substance which would be 
efiective as a larvicide, but without possible toxic actk>n on vegetation. 
Largely with this object in view, the investigation was continued during 1914. 
The larvicidal value of the different substances was tested on mantixe 
placed in cages, pits and open piles. 

The following inorganic substances were used : 

1. Arsenical dip similar to that used to kill ticks on cattle and sheep. 

2. Chloride of lime lb, i lb and 3 lbs to 8 bushels "with the afldition of 10 gall, of water. 

3. Kpsom salts: 1, 2 and 4. lbs respectively to 10 gall, of water. 

4. I,ime-sulphur in dilutions of i: 10 ; i :20 and i : 30. 

5. Sulphuric acid in i, 2 and 3 per cent solutions. 

Of these substances, arsenical dip was the only one which, used in 
amounts considered practical, destroyed the larvae of the house fly. Because 
of its poisonous nature, however, it is not recommended as a larvicide. 

The following organic substances were tested: 

1. Aniline dissolved in water in the proportions of i : 5«>j ^ : xoo, 1 * 200. 

2. Beta uaplithol in solutions of 0 1 lb, 0.33 lb and i lb respectively to 10 gall, of water. 

3. Presylic acid in dilutions of i : 20, 1 * 40 and 1 : 80. 

4., Para-dichlorbenzene, using lb and i lb to 8 bushels of manure. 

5. Commercial 40 per cent formaldehyde, using 1:6, 1:8 and i : 10 dilutions in water, 

6. Nitrobenzene emulsions of this substance and lish oil soap in the following propor¬ 
tions: a) 3 V4 nitrobenzene emulsion and^3 fish oil soap to 10 gall, of water; — b) the 
same emulsion diluted in 3 volumes of water; —• c) 1.67 lbs uitrobeuzene and Ib 
soap to 10 gall, water; — d] the same emulsion diluted in i volume of water. 

7. Oxalic acid, using i and 2 lbs to 10 gallons of mtcr. 

8. Pyridine in dilutions of x : loo and i : 500. 

The two strongest solutions of aniline and the undiluted solutions <>£ 
pyridine and nitrobenzene, or those diluted in i vohnue of water, had a 
satisfactory laivicidal action, destroying respectiveiy from 97 to (}8 jier 
cent, fiom 63 to 99 per cent and from 99 to 100 per cent, biit the high prices 
of these substances prevent their general use. The writers ex])ciiniejited 
with the following plant maienak 

1. Containing saponin: Af^rnsiemma qitha^o; A^ave Iccheguilhu 

2. Containing alkaloids: *' Bladdeaf 40an extract of tobacco [Nicoiima t(ihacmt>)\ 
Delphinium ; Dedura stramonium ; Vefcdmm album and V. nude. 

3. Other plants: Chrysanthemum Uuemthemum and C. cimrarmefoUufn. 

Powdered hellebore (Veratrum) rootr proved the most efficient and prac¬ 
tical of all the substances tested. 

Comparative advantages of hellebore and borax. — The cost of treatment 
with powdered hellebore using ^ lb. to 10 gall, of water for 8 bushels of ma¬ 
nure is 0.69 cent per bushel of manure, and tlrat of treatment with borax, 
at the rate of 0.62 lb. of borax per 8 bushels is 0.4a cent per btishel. Helle¬ 
bore has the same larvicidal action as borax and no injury can arise from 
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its use, as it is entirely decomposed!in the course of the feimeiitation of the 
manure. 

Borax may be applied to tn^Q»are at the above-mentioned rate and the 
treated manure may be added to the soil at the rate of 15 tons to the acre 
without injuring vegetation; nevertheless excessive quantities of borax may 
be applied to manure through caieiessness, and because large quantities of 
manure are sometimes used by market-gardeners, it seems best to limit the 
use of borax as a larvicide to out-b*ouses, refuse piles and other places where 
flies may deposit eggs, and to employ powdered heUebore for the treatment 
of manure. 

It is not known bow hellebore nets as a larvicide. A.t present no infor¬ 
mation is available as to whether it has any efiect on the eggs or pupae of the 
house fly. 

1118 Maize-growing Competition four Young People in Queensland, Australia. - 

Brooks, G. B. (Acting Principal, Queetislaud Agricultiiral College, Oatton), in Queemland 
A^yiculturul Joumdl, New Series, Vol, CV, Part 2, pp. 61-67. ^S^risbane, August 1915. 

With a view to stimulating,, in tlie young, interest in farming and thus 
increasing the yield of crops, botli in the United States and in several 
British Colonies competitions are held for the best crops raised by young 
people on small plots of grontd. 

Recently such a competition fior maize growing was held in the State 
of Queensland. It was open to all residents in the State under the age 
of eighteen. There were 296 enfaties including no less than 15 by girls, 
two of whom secured prizes. 

The area each was to devote 1» maize was ^rictly limited to one-tenth 
of an acre, selected seed being furnished by the State, free of cost. Each 
competitor had absolute freedom in his choice of ground, and in the 
methods adopted in preparmg, planting and cultivating Ms plot. A table 
urns given showing the length the rows, 4 feet apart, should have so as to 
give the exact area according to the number of rows planted. 

Each competitor was required to keep a record chart showing the dates 
and particulars of the different stages of work, and these charts had to be 
delivered, at harvest, to the ofBcer ippointed for superintending and verify¬ 
ing the yield. Duplicate forms i)r such records were supplied to each 
competitor, as well as the labels (or seirding ten cobs selected from each 
crop to the Principal of the Queensland Agricultural College, Gatton, who 
was the sole judge of the competition. 

No competitor was allowed io employ or permit any labour upon 
his plot other than his own person il labour, except in relation to the driv¬ 
ing of horses. 

The competition closed on Juine 30, 1915. The prizes ranged from 
£ I to £ 10, and altogether £ 87 were awarded. 

The points given were: 

for quality. . 34 

for yield. , . 56 

for notes and records of plots .. Jo 
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Unfortunately, during the growmg period adverse climatic conditions 
prevailed, and this reduced the yields to such an extent that many compe¬ 
titors did not make application to have their plots adjudicated. The crops 
were harvested and weighed in the presence of an officer of the Agricultural 
Department. 

Arrangements had also been made for such of the competitors as 
desired to travel by railway to the College during the week when the 
judging was decided, when instruction in maize growing and judging was 
afforded. 

The three winners of the special prizes in the whole competition pro¬ 
duced respectively at the rate of 92, 83 and 82 bushels per acre. 


CROPS AND CULTIVATION. 

1119 - The Artiiacial Production of Rain. — i. The Engineet,voi cxx,No. 3113,?. 203. 
London, August 27,1915.— H, The Implement and Machinery Review y Vol. 41, No. 486, 
p. 685. London, October i, 1915. 

The artificial production of rain is to be put to the test of practice in 
Australia. According to The EledricAan, the New South Wales Government 
will finance the experiments, which will be carried out by Mr. J. G.Balsillie, 
who for four years has been conducting research in this connection and who 
has patented his device. It is based on the following lines. In the labora¬ 
tory he finds that if a room be filled with steam, the discharge of high tension 
direct current electricity together with the simultaneous discharge from a 
powerful Rontgen ray tube causes the whole of the air to be cleared of steam 
in I y2 seconds, the floor of the room being covered with large drops. 

A captive balloon coated with metallic paint at a height of 6000 to 
7000 feet will be used to discharge electricy in to the atmosphere and this it 
is hoped will cause sufficient ionisation to provide nuclei upon which the 
moisture of the clouds may condense. Mr. Balsillie believes that a number 
of these stations would draw all the moisture from the clouds and would also 
cause the cessation of natural thunderstorms. 

1120 - The Inorganic Composition of Some Important American Soils. “-Robinson, 

W. 0. (Soil Laboratory Investigations). — Bulletin of the Umkd States Department oj 
Agriculture, No. 122 (Contribution from the Bureau of Soils, Professional Paper), 27 pp. 
Washington, D. C., August 24, 1914. 

The work presented is a systematic investigation of those types of 
American soils which, for agricultural reasons, are of relatively greater 
importance. So far as reliable methods have been available, quantitative 
results are given. 

The rarer elements, chromium, vanadium, rare earths, zirconium, ba¬ 
rium, strontium, lithium, and rubidium, were present in all soils examined. 
Chromium ranged from a trace to 0.025 per cent; vanadium, from o.oi 
to 0.08; rare earths, from o.oi to 0.08; zirconium, from 0.003 <^*^81 

barium, from 0.004 to 0.360; strontium, from o.oi to o.ii per cent Lithium 
was found in spectroscopic traces only. Boron is indicated in 18 soils by the 
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presence of tourmaline and fluorine, in 24 soils by the presence of micas. 
Molybdenum was found in only two samples, the surface soils of the 
Durham sandy loam and the York silt loam. Caesium was found in 
only one soil. 

While it seems likely that copper, nickel and cobalt are present in 
soils, neither the amounts nor even the presence of these elements has been 
established with certaint3'. 

Silica is higher in the surface soil than in the subsoil, and aluminium, 
iron and, generally, titanium, are higher in the subsoil. Potash and magne¬ 
sium are higher in the subsoil. Manganese and phosphorous concentrate 
in the surface soil. 

The sulphur content is low, ranging from 0.03 to 0.39 per cent 
sulphuric acid, with an average of 0.13 per cent. 

The evidence that soils contain the more important rock-forming 
minerals is strengthened by the mineralogical examinations described. 
There is an abundance of potash minerals in the soil. Two samples of 
Decatur clay loam did not contain potash mica in determinable amounts, 
though there were large quantities of potash feldspars present. On the 
contrary two samples of York silt loam did not contain determinable 
amounts of potash feldspars, but to offset this there were large quanti¬ 
ties of potash mica. Taken to a depth of 3 feet the potash mineral con¬ 
tent of the soil varied from 43 to 2 000 tons to the acre. 

II2T - Loss of Fertilising Substances by Leaching in the Soils of Porto Rico. — Craw¬ 
ley, J. T., and Cady, W. B., in Govcrmnent of Porto Pico, Board of Commissioners of 
AgriculHre, Bulletin Ko. 8 , pp. 17-23. Rio Pedras, P. R., 1915. 

It has been found that the soils of the Hawaii Islands, which are 
strongly basic, are very absorbent of fertilisers, even if the application of 
these is followed by heavy rains or irrigation (i). In order to study this 
question at Porto Rico, experiments were made with four typical soils: 
i) a clay loam from the lowlands; 2) red clay from the hiHs; 3) red 
sandy clay; 4) light-coloured sandy clay. A layer of these soils 9 inches 
deep was placed dry in tin boxes with perforated bottoms, and the fertiliser 
was mixed well with the first inch of soil; the contents of the boxes 
were watered and the drainage water analysed. 

The results obtained were as follows: 

1) Nearly aU the j>ho$phonc mii of the superphosphate applied to the 
soils was absorbed, except in the case of the light-coloured sandy clay, 
where 15 per cent was lost after an application of 8 inches of water at one 
inch per application over a period of one month. 

2) The nitrogen of sulphate of ammonia was also retained by the loam 
and clay soils, though there was a loss of 88.5 per cent in the case of the light- 
coloured sandy clay under the above conditions. 

3; The potash of sulphate of potash was only removed itj small quan¬ 
tities from the loam and clay, while it was gradually removed from the sandy 
clays (as much as 56 per cent from the light-coloured sandy clay). 

(x) See also B, Oct, 1Q15, No, 1003. ‘ 
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Practically, thr absorption of fertilising substances by the soils of Porto 
Rico is satisfactoiy, except in the case of the sandy soils. It is advised to 
apply small amounts frequently to the latter; os regards the otbei soils, in 
which the fertilisers may, owing to their rapid fixing, remain in the super¬ 
ficial layers, the writers recommend that they should be mixed as tho¬ 
roughly as possible with the soil. 

X123 - New Methods in Soil Protozoology. — kopelofp, n. ; i^int, h. c. ; and Coleman, 
D. A., in Science^ Vol. XI^IT, No. 1078, pp. 384-286. Lancaster, Pa., August 27,1915. 

In view of the fact that the usual methods employed for counting 
protozoa have been unsatisfactory, the authors have adapted the well- 
known blood-counting apparatus (Blutkorperzahlapparat) to the counting 
of protozoa. The principle underlying the use of this instrument is the 
microscopical observation of a drop of standard size. The organisms may 
be examined in the stained or unstained, in the living or dead state. 

The calculation of results is based on the use of a standard stage micro¬ 
meter, the squares marked on the disc of the slide, and the constant depth 
of solution under observation, which is o. i mm. Thus no mechanical va¬ 
riation is possible. 

The advantages of using this method are as follows : 

r. It is a direct method, thus eliminating many errors attending 
incubation, etc., and the results can be reported immediately. 

2. It is more accurate than any other method in use, because it is 
a standard instrument and no mechanical variation is possible. 

3. It is rapid and saves considerable time compared with other 
methods, and the technique is simple. For example, triplicate counts on 
any medium were recorded in ten minutes. 

4. The counts check more closely than those of any other method. 

3. It can be used to advantage whether the number of protozoa 

present be large or small. 

6. It can be used for living, killed or stained organisms and permits 
of a thorough observation of the individual organisms. 

Its disadvantages are that the initial cOvSt is greater than that of other 
methods, and the sample taken in a single count is too small to be repre¬ 
sentative. The error of a single count is considerable where the protozoa 
are very few or many in number. And a number of fields must be cotiuted 
because of the uneven distribution, if an accurate count is required. 

In Rxrssii^nn and Hutchinson's work, the production of ammonia, 
etc., is used as a criterion for measuring the efiect of soil protozoa on 
bacterial activity, while the fungi in the soil, which are known to be 
capable of producing ammonia, are not taken into account. Thus there 
is an added unrecognized factor operating in their experiments as well as 
those of others, viz,j soil fungi. 

^ Taking cognizance of this factor, a method was devised for its elimi¬ 
nation, based upon the principle of dilution, in such a way as to reduce the 
possibilities for the occurrence of fun^. The method of procedure was to 
pour plates of ten different fungi media in duplicate. These agars were : 
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potato, oat, cornmeal, rice, bean, raisin, apple, synthetic soil extract and 
Cook and Tanbenhaus' No. 2. 

As a result of this separation, it is possible to eliminate fungi from expe¬ 
riments involving the effect of protozoa upon bacterial activity, by making 
a subculture from the fungus-free solution of bacteria and protozoa (in the 
cavity of the agar j)late). 

Some studies on the comparative value of different media for the deve¬ 
lopment of soil protozoa, somewhat after the manner of Cunningham and 
koHNis and others, were carried out with hay infusion, with and without 
the addition of 0,5 percent egg albumen (Goode y), peptone, dried blood, 
soil extract (boHNis), horse, cow and chicken manures (Martin) and egg 
albumen. The above media were employed in dilutions of 0.5 per cent, 
I per cent, 3 per cent, 5 per cent and 10 per cent. 

These experiments showed that: 

1. Ten per cent hay infusion proved to be the most favorable medium 
for the development of large numbers of small flagellates, as well as small 
and large ciliates. Hay infusion in various concentrations, with and with¬ 
out the addition of egg albumen, proved to be well adapted to the deve¬ 
lopment of the organisms. Hay infusion plus 0.5 per cent egg albumen 
proved superior to all other media for the development of ciliates. 

2. Soil extract is an excellent medium, though somewhat inferior 
to hay infusion plus 0.3 per cent egg albumen, and with the soil used in 
this experiment lower concentrations than those recommended by lyOHNiS 
developed protozoa in a shorter period of time. 

3. Three per cent chicken manure is an excellent medium for the 
development of small ciliates. 

4. The numbers and species of protozoa which can be obtained from 
a given soil are largely dependent upon the media employed, time of incu¬ 
bation, as well as the kind of soil used. 

5. In general the order of appearance of protozoa was as follows : 
small flagellates, small ciliates, large flagellates (if appearing at all) 
and finally large ciliates. This confirms Cunningham and Lohnis' 
observations. 

1123 - The Humification of the Constituents of Plant Organisms and the Effect of 
Natural Agents upon it, — Trouseff, a. (Agriciiltural Laboratorj^ of the Xlniversity 
of Petrograd), in Selskoie Khosiaistvo i Liesovodstvo (Agriculture and Forestry), Year 
LXXV, Vol. CCXLVII, pp. 575-605. Petrograd, April 1915. 

Considering the complexity of the problem, the writer has first studied 
separately the processes of decomposition of the different constituents 
of plant organisms, then those of the various mixtures of these constituents, 
thus endeavouring to throw light on the genesis of humus. 

Experiments were carried out with carbohydrates (cellulose, hemicellu- 
lose, starch, sugar and glucose), with proteins, fats, pigments, tannic and 
encrusting bodies, gums, glucosides, organic acids and several mixtures of 
these substances. Considering that in the formation of humus all the parts 
of plants are utilised, both epigeal and hypogeal, and that the conditions in 
which decomposition takes place are very varied, the writer studied first the 
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htimification of plant remains which decompose on the surface of the soil 
and then of those which decay in the soil itself. 

In describing his experiments with the representatives of the various 
groups of plant constituents, the writer at the same time gives information 
on the degree of diffusion in nature of each constituent examined and then 
on its greater or less importance in the formation of humus. 

The results of these experiments are summarised as follows : 

1. — I/ignin, proteins, starch, chlorophyll, tannic bodies, phloba- 
phenes, some fats, and gums are the direct sources of the humus formed 
from plant residues on the surface of the soil; cellulose, hemicellulose, 
mono- and di-saccharides, glucosides, organic acids (including amido- 
acids) do not give rise to humus under these circumstances. 

2. — In view of the considerable amount of proteins contained in 
bacteria, the possibility of the transformation of the bodies of bacteria into 
humus may be admitted ; in the case of fungi this transformation has been 
confirmed by experiments conducted by the writer himself. 

3. — All the organic constituents utilised by micro-organisms for 
their nutrition may, by means of their bodies containing nitrogen, become 
indirect sources of humus. 

4. — Typical black humus is rapidly formed only when all of the 
following constituents together take part in its formation: lignin, proteins, 
pigments and tannins; in a greater length of time it may also be formed by 
the mixture of lignin and proteins and also by the latter alone, 

5. — A certain correlation is observed between the artificial and the 
natural formation of humus, in that in natural surroundings humification 
is restricted to those organic bodies which readily undergo a similar transfor¬ 
mation under the influence of very active chemical agents. 

6. — Humus cannot be always identical in its chemical composition, 
but must contain the decomposition products of lignin, proteins, pigments, 
tannic substances, etc. 

1124 - Azotobacter mA Mtrogett Fixation in Indian Soils (i). — Walton, j. h. 
(Supernumerary Agricultural Bacteriologist, I^usa), iu Memoirs of the Department of ,4 
cuUure in India, Bacteriological Series, Vol. I, No. 4, pp. <38-1 is -f pp. I-VI, plaits l-V. 
Pusa, August 1915. 

Since there are large tracts of land in India which have little prospect 
of receiving nitrogenous manures, the problem of the conservation of nitrogen 
in the soil is of paramount importance in this country. The object of these 
investigations was to ascertain the occurrence of Azotohacter in Indian soils 
and to determine the optimum conditions for its activity with a view to 
their practical application. 

Cultures were made with Pusa field soil, using the nutrient solution 
adopted by Ashby. Ten to fourteen days was found to be the best length 
of incubation period and lo gms. of mannite per litre was found to be most 
effective for nitrogen Nation. The addition of basic slag was without 
influence on the fixation of nitrogen. Ferric chloride and ammonium 

(i) See B. Nov, 1913, No. 1242; B.. Oct, 191$, No, ioo6. {Bii,) 
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sulphate both depressed the fixation of nitrogen, whilst small quantities 
of magnesium carbonate were almost without influence owing to the high 
proportion of lime in Pusa soil. 

Estimations of the nitrogen fixation were made every 14 days through¬ 
out the year and it was found that it reached its maximum during June to 
September and was at its lowest between October and January. The low 
fixation corresponds to the drying of the soil and the cool season. Abun¬ 
dant moisture and fairly high temperature are associated with high rate of 
nitrogen fixation. Incubation at different temperatures showed that 30^ 
C. is a more favourable temperature for nitrogen fixation than 20^ C. 

The effect of cultivation and the addition of carbohydrate was studied 
in three plots of soil. The nitrogen content was determined to a depth 
'of six inches and it was found that the increase in nitrogen fixation after 
ten weeks was greater in the plot treated with cane sugar than in the culti¬ 
vated plot. 

Experiments were conducted with pure cultures of the Azotobacter 
in flasks. The suspension of a piece of filter paper in the medium caused 
a considerable increase in the nitrogen fixation. The addition of humus, 
sterile soil, or basic slag was beneficial to nitrification. With some strains 
of Azotobacter, however, basic slag had no effect and in others a harmful 
effect on nitrogen fixation. Magnesium carbonate was less favourable to 
nitrification than calcium carbonate. 

Various soils throughout the country showed the presence of Azoto- 
bacter, but the various strains showed considerable differences in nitrifying 
power and also in morphological and cultural characters, though these 
characters were constant for any one strain. 

The increased nitrogen fixation observed as resulting from the addition 
of humus, and the experimental demonstration by Koch that cellulose may 
be acted upon by micro-organisms in the soil so as to make it available as 
carbohydrate food for Azotobacter, emphasise the importance of such agri¬ 
cultural operations as tend to maintain the supply of organic" matter in 
the soil. 

1125 - The Flow of Water in Irrigation Channels, — Scobbv, Fred. c. (irrigation Engineer), 

in Umted States Department of Agriculture, Bulletin No. X94, 68 pp., gfigs, 20 plates. 

Washington, D. C, May 10, 1915, 

In designing irrigation systems and detemuning the size of the channels 
it is of the utmost importance to know to what extent the flow of water 
will be retarded by the character of the channel. Since this knowledge 
can come only through actual measurements, it follows that the greater the 
number of tests there are available the more definite is the information at 
the service of the engineer designing channels. 


PERMANKOT 

DRAINAQB 

AND 

irrigation 



1456 PERMANENT IMPROVEMENTS. - DRAINAGE AND IRRIGATION 


Open channels are generally designed by the use of Kutter's formula (i) 
in which n represents the retarding influences. There is a wide range of 
values which may be assigned to this factor, the friction becoming greater 
in passing from smooth planed boards through a list of such materials as 
concrete, masonry and earth in good condition to channels choked with 
grass, moss and detritus. 

For the purpose of enlarging the number of tests under irrigation con¬ 
ditions, made by comparable methods-, the experiments described in this 
paper were carried out. 

A great number of tests were made by the writer and his associates and 
engineers of the United States Reclamation Service on channels in several 
States of the Union. These channels ranged in size from small ditches 
carrying less than i cubic foot per second up to canals carrying over 2600 
second-feet. The containing materials of the channels comprised wood, 
steel, concrete, earth, rubble masonry, cobblestones and a few others. The 
equipment and methods employed for collecting field data are described at 
length. The data referring to 269 tests are given. They comprise: name 
and description of channel, its shape, length of reach tested, approximate 
surface width and maximum depth, average depth, area of water section, 
mean velocity, discharge per second,, velocity curve, wetted perimeter, 
hydraulic mean radius, hydraulic grade, coefficient of retardation, etc. These 
data are followed by brief descriptions of the channels investigated. 

The values for n (coefficient of retardation in Kutter's formula) were 
found to range from 0.012 to 0.018, the former for the highest grade of 
material and workmanship and good conditions, the latter for very rough 
concrete with sharp curves and deposits of gravel and moss. Wliere still 
higher values of n are given for this class of lining, the containing ma¬ 
terial, as a rule, is thickly coated with sand deposits, accumulations of moss 
and the like. 

For wooden flumes the value of n varies from 0.012, in well constructed 
clean flumes in long tangent alignments with gentle curves, to 0,016 in un¬ 
planed timber flumes with sharp bends* 

For metal flumes n ranges from o.oii to 0.022, In masonry-lined chan¬ 
nels the values of n approximate those found fc^r concrete. 


(i) Rutter’s formula: 

V = 


r.Sii , 0.00281 

-1- 41,66 +- 

^ s 




[4X, 


66 + 


0.002811 n 






in which V is the mean velocity of the water throughout the reach tested, in feet per second, 
n the coefficient of retardation, 

6 the hydraulic grade or slope of the water surface in feet per foot of length of reach 
tested, 

R the mean value of the hydraulic radius throughout the reach tested, equal to the 
mean area of the water cross-section divided by the mean length of the wetted perimeter 
throughout the same reach. 
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The value of n in earth channels extends over a far greater range than 
in any other material. The conditions of such channels are much more 
complex than in those less subject to erosion and to the accumulation 
of grass, weeds, roots and silt or gravel deposits. It may be taken as from 
0.016, under the most favourable conditions, up to 0.030. In very irregu¬ 
lar, crooked channels, much choked with vegetation, the value of n 
rises still higher. 

In addition to the above it must also be borne in mind that the same 
channel does not necessarily have the same value of n throughout the 
season. Vegetable growths may so change this value from early spring 
to the middle of summer, that the amount of water carried may diminish 
by as much as 25 per cent. 

The chief conclusions drawn by the writer are the following: 

1. That Kutter’s formula is applicable to the design of any open 
channel. 

2. That the recommendations of earlier writers as to the values of 
n were in the main correct, but that sufficient distinction was not always 
made between the various categories of materials used and that the influence 
of curves was not, as a rule, included. 

3. That the principal retarding factors are: a) rubbing friction 
between the water and containing channels; b) vegetable growth; c) angles 
and sharp curves in the alignment; d) influences which tend to disturb 
parallel filaments of current; e) accumulations of sand and gravel in 
shifting patches; /) the direction of the prevailing wind, 

4. That in view of the growth of moss a value of n must be cl^osen 
that will apply to the canal at the critical period of the season. 

5. That in the design of earth channels having a trapezoidal form 
when constructed, it must be remembered that the canal takes an elliptical 
form within a short time and maintains this shape unless altered artificially. 

1126 - The Utilisation of Coffee Pulp as Manure for Tropical Crops.— anstead, n. D., 

in Tropical Life, Vol. XI, No. 7, pp. 12-1-126. Eoiirton, July 1915. 

The writer draws a comparison between the amount of fertilising 
substances present in the coffee pulp obtained as a waste product in the 
plantations of Southern India and that found in good Indian cattle manure. 

The fresh pulp contains as much as 89 per cent of wa.ter, so that it 
would need 9 % tons of fresh pulp to give one tun of dry material. It is 
therefore necessary to rot it down before using it. The comuron practice 
of leaving the pulp in the pit for w^eeks with the water from the pulper 
running ovei it leads to.considerable deterioration, as is seen from Table I, 
and treatment with lime also results in a large loss of fertilising consti¬ 
tuents; an arrangement should be made by which the pulp deposited in 
the pit is not subject to w^ashing by the water coming from the pulper 
afterwards. 

Two methods of making composts are recommended : 

i) The dry pulp is used as litter in the cattle shed.with a dustmg 
of bone meal; the manure thus obtained is placed in a water-ti^t, coverM 


MANTOBS 

AND 

WANURINO 



1458 


MANUMS ANO MANTTIUKG 


pit, where other waste products of the plantation may be added to it. 
The com])osition of the product is gi'ven in Table 11 . 


Tabi^E L Percentages of fcrf^Hsing substmurs prcsint in -pulp 
and in catile (on dry matter). 


Constituents 

1 

coffee pulp 

Pulp leached 
in pit 

Pulp and lime 

Cattle mauttie 

Organic matter .. 

84.76 

71.29 

67.40 

56.90 

Phosphoric acid. 

0,81: 

0.59 

0.84 

0.93 

Potash. 

2.38 

I.19 

1.82 

3,26 

Calcium oxide. 

0.57 

1.78 

14.46 

—- 

Insoluble matter. 

0-45 

20.14 

4-50 

29,88 

Other mineral matter, . . . 

11.03 

5.01 

10.89 

9-03 

Total . . , 

100.00 

100.00 

100.00 

100,00 

Nitrogen.. . 

2.61 

3-55 

2.07 

2.07 


Tabi^k II. —' Composition 0/ compost made under cattle, 
compared with fhat of cattle manure. 


Constituents 

Fresh 
coffee pulp 

Pulp leached 
in pit 

Pulp and lime j 

i 

Cattle manufe 

Moisture. 

1 59.01 

8.40 

6.98 

46.67 

Organic matter. 

14-79 

42.91 

43-63 

28.64 

Phosphoric acid. 

1*34 

2-55 

2 87 

0.47 

Potash. 

i‘50 

i 2*38 

2.86 

1.64 

Calcium oxide .. 

1 1 

3-n 

2.92 

— 

Insoluble matter *. 

^ 23.36 

31.23 

22,27 

15.04 

Other mineral matter , . . , 


9.42 

18.47 

4.54 

Total , . . 

100.00 

100,00 

100.00 

97.00 

Nitrogen. 

0.91 

1.84 

1.50 

1.01 


a) The drained pulp is put into water-tight tanks and mixed with 
bone meal at the rate of icwt. for each ton of pulp; alternate layers of waste 
products from the plantation are put with it and the whole is covered. 
A compost is thus obtained having tie composition given in Table III. 
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Tabek III. — Composition of pulp compost made in pits, 
compared with that of cattle manure. 


Constituents 

Fresh 

coffee palp 

Pulp leached 
in pit 

IjPulp and lime 

Cattle manure 

Moisttire. 

38.57 

10.40 

8.55 

46.67 

Organic matter. 

27.72 

30*39 

25*30 

28.64 

Phosphoric acid. 

0.72 

4*34 

3.69 

0.47 

Potash. 

r.14 

0.76 

0.81 

1.64 

Calcium oxide ....... 

— 

5*89 

5.19 

..... 

Insoluble matter. 

20.33 

25.09 

34*33 

15.04 

Other mineral matter. . . . 

11.50 

23*13 

22.13 

4*54 

Total . . . 

100.00 

100.00 

100.00 

97.00 

Nitrogen. 

0*73 

1.96 

1.26 

1.01 


As to the cost of making these composts, under the conditions obtain¬ 
ing in Southern India, the following figures were obtained for two biick 
pits 10 ft. by 6 ft. by 3 ft. deep, costing i6s. each to construct: 


£ s d 

Repairs to pits. — 14 

One ton bone meal and transport. 6 10 8 

labour .. 1 19 7 

Cost of shelter over pits . — 3 5 


Total.£ 8 15 o 


Fifteen tons of compost were obtained in this case (composition shown 
in Table III), so that the cost was iis 8^? per ton ; now as the price of 
organic nitrogen in oil-cake in Southern India is about per lb., the 
value of the nitrogen alone in a ton of the compost would be 17s 6 d. 

The comparative dryness of these composts makes them cheap to 
apply, and they compare very favourably with the best Indian cattle 
manure. 

1127“ Trials of Application of Fertilisers with the Seed, carried out at Grignon, Prance. 

— E,, assisted by CARtiEB, J., and in Annaks d& VEcoU N(d%o~ 

nale d*Agriculture de Grignon, Vol. IV, pp. 1-13, 2 figs. Paris, 1915. 

I. — Trials on a large scale were carried out with the Record drill arid 
manure distributor of Vieuwerth & Dedina of Kiev, represented by the 
Boci&'X:t Franco-Hongroise of Paris. It was found that this system of 
applying little heaps of fertiliser with each seed {agglomSration) is advan¬ 
tageous for wheat, as an increase of 125 lbs. of strawand 190 lbs. of gram per 
, acre (equivalent to 3.6 and 17.6 per cent) was obtained with dressings of 
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125 lbs. of superphosphate per acre. With spring vetches an increase of 
green stuff amounting to 3 040 lbs, per acre (or 12.5 per cent) was obtained 
in the case of dressings of 135 lbs. basic slag. On the other hand, a slight 
decrease was observed in the case of winter barley; this was probably due 
to sowing on a cloddy tilth. 

II. —'In experiments on plots the following fertilisers were given: nitrate 
of soda 234 lbs. per acre ; nitrate of linie 270 lbs.; sulphate of ammonia 
180 lbs.; cyanamide234lbs.; dried blood 360 lbs.; mineral superphosphate 
450 lbs.; basic slag 450 lbs.; chloride of potash 180 lbs. ; sulphate of potash 
180 lbs.; sulphate of manganese 180 lbs.; radio-active fertiliser No. i, 

' 180 lbs. 

For Ivigovo oats application in heaps close to the seed proved advan¬ 
tageous in the case of the following manures used singly : nitrate of soda, 
nitrate of lime, sulphate of ammonia, dried blood, superphosphate, chlor¬ 
ide of potash, sulphate of manganese, radio-active fertiliser. It gave an 
unfavourable result with sulphate of potash and still more with cyan 
amide. These experiments will be continued and completed. 

In the case of sugar-beets, it appears that this method should be avoid¬ 
ed with cyanamide and chloride of potash, while it is not harmful and may 
give a slight increase with : nitrates, dried blood, sulphate of ammonia, 
basic slag, superphosphate and sulphate of potash. The results obtained 
with sulphate of manganese and the radio-active fertiliser were negative, 
but they seemed doubtful. These experiments will also be completed. 

1128 - Rock Phosphate in New Zealand. — Aston, B. C., inXhc journal of A^yicutturef 

Vol. X, No. 6, pp. 495-509, 8 figs. Wellington, June 21, 1915. 

The only deposit of rock phosphate worked in the Dominion of New 
Zealand is that at Horse-shoe Bush Estate, Clarendon, Otago, but phos¬ 
phate has been discovered in other localities also, for instance at Milburn, 
where it has been found in w^orkable quantities, at Wangapeka, Nelson 
(discovered in 1885 and containing about 45 per cent of tricalcic phos¬ 
phate), at Weka Pass (coprolites discovered in 1887, contoining 37 percent 
tricalcic phosphate), at Oamaru and at Plagstaff Hill near Dunedin (co¬ 
prolites), at Wliangarei (where in it)o6 a rock was found wdiich wiis almost 
pure phosphate of lime), etc. 

In 1906 the Government offered a bonus for the discover^’’ of jrhosphutes 
aud this resulted in the receipt of several hundred specimens of various 
rocks, most of which w^ere proved by analysis to be of no value, though a 
certain number were of interest. Thus one of high grade phosphate 
rock was received from the Waimate district. 

A most interesting discovery was made by the writer at the Anti¬ 
podes Islands. These are a few islands, the rocks on which are purely 
volcanic. Large beds of ashes and ferruginous scoria 0,bound. The rocks* 
contain an abnormal quantity of phosphoric acid, while the red earth con¬ 
tains about 30 per cent of phosphates, 8.4 per cent of which is titaniirm 
phosphate. The analyses gave the following results : 
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Percentage composition of Antipodes Islands phosphate deposits. 



Red scoria 

Red earth 

Basalt 

Silica (SiO,). 

. . . . 41*95 

27.68 

43.15 

Alumina. 

.... 1340 

10.48 

1545 

Ferrous and ferric oxides. 

• • * * 15.75 

2740 

14.85 

Pliosplioric anhydride (P2O5). 

. . . . 2.55 

10.70 

1.08 

Einxe (CaO) . . , .. 

.... 9,10 

1.50 

S.80 

Magnesia (MgO). 

. . . . 5-58 

0.70 

7.10 

Manganese oxide (MngOg). 

.... 0.25 

trace 

0.13 

Titanium oxide (TiOo). 

.... 2.25 

0.46 

344 

Sodium oxide (Na^O). 

.... 7.74 

2.25 

4.10 

Potassium oxide (KgO). 

.... 1.56 

0.60 

1.25 

Moisture at no". 

.... 0.36 

4.35 

1.13 

Eoss on ignition.. 

.... — 

5.00 


Titanium phosphate (insoluble) .... 

. . . . — 

8.40 

— 

Zirconium oxide. 

.... — 

0.41 

— 


Percentage composition of Bounty Islands granite. 



Exterior polished 
by sea-birds 

Interior 

Eoss on ignition. 

. . . 5.00 

1,15 

Etme. 

. . . 9.70 

3.25 

Phosphoric anhydride*. 

. . . 11.77 

1.90 

Potassic oxide. 

. . . 2.76 

4.18 

*Equal to tricalcic phosphate . . . . 

. . . ' 25.69 

4.14 


Iron phosphate or vivianite has been recorded from m/any localities, 
including Campbell Island, North-east Valley, Dunedin, Timaru,Pohangina 
River, Port Chalmers, Taranaki, Thames, Mercer and Huntly (Waikato). 

Aluminium phosphate is said to occur on Green Island, near Dunedin, 
Both iron and aluminium phosphates are of doubtful value as fertilisers 
on ordinary land. 

The rock phosphate of Otago was first found at Discovery Point, where 
it rests on the tipper surface of the limestone. Here it forms a massive 
outcrop from 12 ft. to 18 ft. high and from 4 to 5 chains long. In places 
it is nearly pure phosphorite occurring in concretionary masses, possess¬ 
ing a tendency to exfoliate in layers when struck with a hammer. Cavities 
in chis rock were found co be encrusted with apatite possessing a mamillary 
structure. The extent of the deposit at this place has not yet been deter¬ 
mined. 

Another outcrop of rock phosphate occurs on the side of a valley 
opposite Discovery Point and in its neighbourhood. At Kiln Point the 
, phosphate varies from 3 ft. to 12 ft. in thickness and rests in a$eri<^ <^f 
pockets in a deeply eroded surface of the limestone. 

According to Prof. Park [Transactions of the New Zealand Institute, 
Vo], XXXV) the evidence available from a surface examination' shows 
that a large quantity of phosphate rock exists in the district, of ;Clarendon, 
but until the deposits have been fully developed by trenching, it would be 
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impossible to express the tonnage numerically. The discovery will doitbt- 
less be followed by other discoveries in different parts of the colony in 
districts where similar geological conditions exist, the most likely localities 
being in Southland, North and South Otago, North and South Canterbury, 
Marlborough, Haglan, and North Auckland districts. 

1129 - The Production and Fertiliser Value of Citric-soluble Phosphoric Acid and Pot¬ 
ash. — Waggaman, W, H. (Scientist in Investigation of Fertiliser Resources). — Bulletin 
of the U, $. Department of Agriculture^ No 143 (Contribution from the Bureau of Soils), 12 pp. 
Washington, D. C., November 13, 1914. 

A method of obtaining both potash and phosphoric acid in citric- 
soluble form is presented. It consists in mixing together phosphate rock 
and feldspar with the addition of small quantities of the oxides of iron and 
manganese to promote fluidity or lower the melting point of the slag, the 
mass being then heated to about i 400^ C. for about 20 minutes. The 
resulting product is not only soluble in a 2 per cent citric acid solution, 
but is also fairly soluble in water saturated with carbon dioxide. Pot 
tests with typical soils showed that the mineral increased the growth of 
wheat plants, but the beneficial effect derived from such applications was 
not, on the whole, as marked as it was when more soluble forms of phosphate 
and potash were used. The indications are, however, that the slag product 
has a distinctly high fertiliser value. 

1130 - Potash Deposits in Chile. — Salcedo, S., in The Engineering and Mining Journal^ 
Vol. 100,' No. 6, p. SI 8. New York, August 7,1915. 

Some potash deposits, which were discovered many years ago, but had 
attracted little attention, exist in the lakes Pintados and Bella Vista, 
Province of Tarapaca, Chile. They have a total area of about 10 000 acres 
and ate only about three miles from the Iquique-Tagixnas railway. The 
surface crust (averaging about 8 in. in thickness) contains from 3 to 36 
per cent of potassium chloride and has a density of r.352. The under¬ 
lying water contains about 8 kg. of potassium chloride per cubic meter; 
when the crust is removed it is formed again in 8 or 12 years. 

In a salt bed observed in X905, the amount of potassium uhloride 
(estimated as 3 to 12 per cent) was reckoned at 2 038 000 tons. No sound¬ 
ings have been made deeper than 3 or 4 ft. Analysis of a sample from the 
Guaica deposits of Pintados l,ake gave the data shown in the accompany¬ 
ing Table. 

Percentage composition of a salt deposit from Lake PinLuios, 

compared with that oj the Stassfiir t Carnallite and Kiescriic. 



Moisture 

Insoluble 
in water 

Chlorides 

Sulphates 

of 

potash 

of soda 

of 

mag¬ 

nesia 

of 

of soda mag- 
nesm 

of 

lime 

CamaUlte .. 

26.1 

! 

0.5 

15-5 

I 

22.4 

21.5 

— X2,I 

1.9 

Kieserite. 

20.7 

^•3 

11.8 

26.7 

17.2 

™ 21,5 

0.8 

Pintados salts..... 

5.0 

1.32 

14.X5 

51-45 

1 

— 

28.29 —- 

0.93 
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The absence of magnesium salts should be noted ; this facilitates the 
purification of the Chilian product, so that a single lixiviation is sufficient 
to obtain a salt containing 40 per cent of chloride of potash, while successive 
lixiviations will allow of even a 90 per cent salt being obtained. 

As there are deposits of nitrate of soda in the neighbourhood, nitrate 
of potash might well be manufactured on the spot. 

1131 - Extraction of Potash from Prickly Pears in Queensland. The Chemical News, 
Vol. 113, No. 290;, p. 81, Dondon, August 13,1915. 

In Queensland, the prickly pear is a troublesome weed, whose destruc¬ 
tion on a large scale by means of arsenious trichloride has been proposed. 
It is possible to extract 15 per cent of potash from the ashes of this plant 
by washing. In this way half a ton of 80 per cent potassium carbonate 
may be obtained from an acre. The ash is picked up by a vacuum machine, 
but only half of it is removed. 

This method is being worked on a block of 10000 acres infested by 
pricey pear. It is possible that Queensland may eventually be able to 
export potash from this source. 

1132 “ Flora of the Different Types of Fallow and of the Steppe of the District of 
Novo Usensk in the Province of Samara, Russia.— bolotoff, a. b. (Krasnokutsk 
Agricultural Experiment Station), in IsvtesHia Moskovska^o Selskokhosiatsivenm^o InsU- 
Ma (Annals of the Agricultural Institute of Moscow), Year XXI, Part I, pp 205-274. 
Moscow, 1915. 

A Study of the flora of fallows and the steppe was begun in 1912 and 
continued in 1913 at the farm belonging to the Krasnokutsk Agricultural 
Experiment Station. It was arranged that periodical observations should 
be made, in order, if possible, to follow all the changes taking place in the 
flora from early spring to autumn. 

For this purpose, the plants found on the respective sections of the 
experim.ental plots were rem.oved at the end of each peiiod (about a 
month), and the material c<silected was used for the preparation of nu¬ 
merical tables giving the condition of the flora At the time. 

The observations were made on plots of land under the different 
types of fallow, viz, April, May and June fallows, on plots that had been 
left completely at rest for one, four or five years, and lastly on a |)lot on 
the steppe. 

The plants found on the different plots studied were divided into four 
groups according to their length of life, nam.ely summ.er annuals, winter 
annuals, biennials, and perennials. In this way, the data given in the 
accompanying Table (next page) were obtained: they are expressed as per¬ 
centages by number and by weight of the plants collected from each plot. 

This Table shows that the flora differs much in composition on the 
different plots. Thus, on the fallow plots annuals makeup 92.36per cent 
by number and 88.94 per cent by w^eight, while the perennials are almost 
negligible as regards weight. 

On the plot rested for one year the annuals rem,ain about the same, 
but the perennials have increased considerably as regards percentage by 
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Percentages by number and weight of the plants colit cted from each plot. 



April, 

May 

Plots completely at rest for 





and June 



1 




Steppe 

Plants 

fallows 

1 I year | 

1 4 years | 

j 5 years | 




Numbci 

Weight 

1 

ill?' 

1 

1 

*51 

1 

1 

1 

T 




1 



I 


iz; 

k 

\ ^ 

Summer annuals. 

61.33 

50,60 

74-56 

55 - 6 i 

71.87 

62.34 

46.02 

59-27 

21.52 

1.66 

Winter annuals. 

31.03 

38.34 

22.10 

26.92 

25.33 

8.89 

52.52 

14.82 

4.17 

0.26 

Total annuals. 

92.36 

88.94 

96.66 

82.53 

97.20 

71.23 

98.54 

74.09 

25.69 

l .<)2 

Biennials.. 

4.31 

9.94 

VO 

Cl 

6 

1.26 

0.09 

0.92 

O.OI 

0.03 

- 

— 

Perennials. 

3-33 

1.12 

3.08 

16.21 

___ i 

2.71 

27.85 

I .-15 

25.88 

74.31 

98.08 


weight. On the laud rested for four or five years the most striking feature 
is the great reduction in weight of the annuals in comparison, with the 
perennials : the high relative weight of the latter is due chiefly to the appear¬ 
ance of Artemisia austriaca. 

In the steppe flora the annuals take a secondary place, especially as 
regards weight (2 per cent,) : it should be noted also that as the season 
advances they tend to disappear, and by the end of August form only 
per cent by w’-eight of the vegetation; not a single biennial was found on 
the steppe plot. 

On land that has been under cultivation and is then allowed to run 
back to steppe, the flora is decidedly'different; in particular Artc^msia 
austriaca tends to replace the perennial grasses. 

1133 - Note on the Enzymes of the Grape (2). — harrab, maria Francksco, in Cm- 
tralblati fw Bakteriolouief Pamsifmkunde and InfdkHomkmnkhcitmt Vol, .^3, No. i;5, 
pp, 6^1-644. June 12,1915. 

Researches on the juice and must of grapes (some completely ripe unci 
some not thoroughly ripe) have shown that no ectoprotease is present in 
this fruit. 

1134 - Alcoholic Fermentation in the Higher Plants. — minbnicofp, a. r . (nacUTiuioMicai 
Laboratory of the Moscow Agricultural Institute), in Jsviestiui Moshwskai!,a Sctskokho- 
siaistvmmgo InsHtuta (Annals of the Moscow Agricultural Institute), Yt*ut XXX, Putt r, 
pp, 276-296. Moscow, 1915, 

The writer reviews the existing works on the subject of alcoholic fer¬ 
mentation in the higher plants, and says that there are now many data 
which confirm the possibility of the formation of alcohol by the higher 


(i) The figures in this column are evidently nilsplacccl in the original; we believe 
that we have rearranged them correctly. (Set,) 

■ (2) See H. May 1915, No. 539 - (Ei.). 
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plants in surroundings completely accessible to oxygen, while many main¬ 
tain that this formation of alcohol occurs only in the absence of oxygen. 

Experiments made by the writer with seeds of bean i^icia faha) had 
the object of determining the influence of osmotic pressure and of tempera¬ 
ture on the alcoholic fermentation of plants in surroundings accessible to 
oxygen. For these experiments several nutritive solutions were used, 
both organic (glucose 15.8 per cent, mannite 7.8 per cent) and inorganic 
(sodium sulphate 6 per cent, sodium chloride 3.26 per cent, acid potassium 
phosphate 7.25 per cent, and acid sodium phosphate 6.85 per cent). In the 
cultures in water alone the growth of the plants was good, whilst in the 
nutritive solutions it was poor and in some cases there was no germination. 

The ratio found for the water cultures was different from 

alcohol 

that found for the nutritive solutions, and the slower the growth of 
the plant the more it approached the ratio observed in alcoholic fermentation. 

The influence of the various degrees of retarded growth caused by the 
concentration of the solutions on the alcoholic fermentation was also in¬ 
vestigated. The liquids emifloyed were 4, 10 and 14 per cent solutions 
of glucose or mannite, and 0.52,’2 and 4 per cent of Hellriegers nutritive 
solution. These experiments showed that with the increase of concentra¬ 
tion, alcoholic fermentation increased in comparison to the processes of 
acidification, and that with the higher concentrations, in which growth 
is much retarded, thcnalmost exclusive formation of alcohol is observed. 

In order to study the influence of temperature upon alcoholic fermenta¬ 
tion, the writer kept the water cultures in thermostats at different tem¬ 
peratures. The results of these experiments are summarised in the ac¬ 
companying table. 


Modifications of the ratio - 'dicohoi - influence of temperature. 


Temperature 

Character of growth 

Ratio COa: C,HjOH 

deg. C. 

0— 4 

Much retarded 

100: 90 

9 

Much better ........ 

100:77 

14 

Stm better.. 

100: 63 

21 

The best.. . 

xoo; 56 


Much retarded. 

100:90 

38 

None at all. 

100:93 


This table confirms the existence of a connection between the growth 
of the plant and alcoholic fermentation. Thus the retarded growth, be it 
due to high or to low temperatures, causes, in, the presence of oxygen, 
alcoholic fermentation. This is predominant over the process of acidi- 
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fication under conditions of low and of high temperatures and in these cases 
the ratio approaches that which is observed in pure alcoholic 

fermentation. Further, on plotting the curve of the temperatures it is 
found that the optimum lies between 21^ and 32*^ C. 

From his experiments and from the literature on the subject the 
writer comes to the following conclusions: 

1. Alcoholic fermentation in the higher plants can take place also 
in the presence of oxygen. 

2. This fermentation is connected with the vital activity of the 
plant and especially with its growth. 

3. Factors which retard the growth of plants cause alcoholic fer¬ 
mentation in them in the presence of oxygen. 

4. These factors may be : a) low or high temperatures, 6) osmotic 
pressure caused by the solutions of various substances, both organic and 
inorganic. 

5. ^ The absence of oxygen causes alcoholic fermentation, because 
in this case the growth of the plant is interrupted. 

6. In the case of retarded growth the processes of acidification di¬ 
minish, ceasing altogether much before the death of the plant. 

7. The dependence of the temperature on respiration is represented 
by a typical curve. 

1135 - Contribution to the Study of the Action of Radium jund its Emanation upon 

the Germination of the Seeds of Higher Plants. — aottlhon, ii., and i^obert, t., in 

AnnaUs de Vlnstifut Pasteiif^ Year sg. No. 6, pp. 261-273. Paris, June IQ15. 

The writers have taken up again experiments by others investigators (i) 
on the action of radium on the germination of seeds; the results of three 
series are here given. 

I. Experiments with radium in a sealed tube. — These cx])eriments 
were made on peas, and show very clearly the impeding effect of the rays 
capable of passing through glass; nervertheless 7.05 iiigms. of radium (in 
the form of bromide) would not be sufficient to entirely arrest growth and 
if the rays traverse two thicknesses of glass they are completely inactive. 

II. Experiments with radium in solution, — No distinct effect was ob¬ 
served: it can be said that very weak solutions of radium (from 2 x lo*^ 
to 10 X 10*^ gm, per litre) are inactive. 

III. Experiments with radium in an unsealed tube, —These were made 
with peas, soy beans, wheat and white lupins. In every case, the results 
observed were the same, viz. a considerable increase in growth due to the 
radium emanation. Control experiments would seem to exclude any second¬ 
ary action of the ozone which might he produced by the emanations. 

Thus it may he concluded that the permanent radio-activity of the 
soil is without effect upon plant life, but it is necessary to measure accurate¬ 
ly the favourable amounts of the emanation and to extend the observations 

(i) See B. Nov*. 19x2, No, 1513 ; B, April 1914, No. 322 ; ct also B, Oct, X9x.l, Nos, 1005 
md X016. (AU). 
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if possible, to its effect upon the complete development of the plant in natu¬ 
ral and artificial media. It will also be necessay to define the part played 
by the different emanations and to continue the histological study of the 
tissues. 

1136 - The Influence of Organic Acids on the Saccharomyces. — buromskij, iv. (Bacte¬ 
riological laboratory of the Moscow Agricultural Institute), in IsviesUia MoshovsHgo 
Selskokhosimstvemago Instiiuta (Annals of the Moscow Agricultural Institute), Year XXI, 
Part I, pp, 42-136. Moscow, 1915. 

Recently many bacteriologists have raised a new and interesting 
question, namely the existence of mutations in bacteria in the sense admit¬ 
ted for higher plants according to the theory of De Vries. 

After reviewing briefly the experiments mentioned in prevous works 
on the subject and expressing his doubts, the writer remarks that the expe¬ 
riments had been conducted only with bacteria and that therefore it would 
be interesting to experiment with organisms of higher structure in order 
to see how they behave when the surroundings are changed. 

The choice fell on the Saccharomyces, that is on organisms which 
multiply very rapidly, a precious quality for the experimenter, inasmuch 
as it ensures rapidity in the succession of generations. 

The principal property of yeasts is that of causing sugar to ferment 
by means of zymase. The writer therefore proposed: i) to find a nutri¬ 
tive solution in which the yeasts could develop without elaborating zymase 
and then to determine how this loss of the capacity of fermentation is 
transmitted to successive generations; a) to make observations on the 
influence of the modified conditions of nutrition on the multiplication of 
the cells and on the formation of the enzymes other than zymase. 

The experiments were carried on for two years with the selected fer¬ 
ments of,beer and of wine. The nutritive solutions which were used for 
the cultures were composed of mineral and organic substances; the min¬ 
eral constituents were the same in all the experiments (o.i gm. of PO^; 
0.05 gm. of Mg SO4 and 100 cc. of tapwater); the source of nitrogen was 
asparagin (0.5 per cent) or peptone (i.o per cent); that of carbon was 
glycerine, mannite or an organic acid (succinic, malic, ^^-tartaric, citric 
or quinic). 

The writer draws the following conclusions; 

The ferments developing in mineral media with peptone or organic 
acids do not produce zymase, but increase the quantity of oxidases, espe¬ 
cially with succinic acid. 

Being all the time in solutions without sugar, the ferments gradually 
adapt themselves to the new conditions of life and gradually increase their 
rapidity of multiplication (at the beginning of the experiments inocula¬ 
tions on new substrata were made once a month, while towards the end they 
could be made even every ten days). 

When these ferments were carried from the substrata with acids into 
nutritive solutions containing sugar, they continued to multiply as they 
did in the media with acids and without sugar, with this difference, tow- 
ever, that the multiplication took place with greater energy, as they had at 
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their disposal such a good source of carbon as sugar. But, after a certain 
period — one, two and sometimes three days—very minute bubbles, the 
signs of fermentation, could be observed in the solutioiivS containing sugar. 
At first this fermentation was very feeble and the minute bubbles rose very 
rarely. This kind of fermentation continued for a good while, which showed 
that the cells did not all lose their power of producing zymase. 

The time at which fermentation begins differs in the various acids. 
Usually it begins earlier and proceeds with greater energy in quinic acid 
than in the other acids and lastly and most feebly in tartaric acid. The 
same order in the quantity of cells is observed also in these acids with sugar. 

In those cases in which the multiplication of the cells proceeds most 
rapidly, fermentation also begins soonest. The ferments cultivated with 
acids, having lost the faculty of causing sugar to ferment, must pass 
through several generations on sugar before their return to primitive con¬ 
ditions can be observed. Owing to their microscopic dimensions and to 
their simple manner of multiplication by means of the subdivision of the 
cell, ferments are very sensitive to the influence of environment and their 
resistance to it is incomparably inferior to that of the higher plants. They 
transmit the newly acquired faculty to the new generations, also in the 
saccharine solutions, but with the increasing number of generations this 
property gets steadily weaker and the cells gradually adapt themselves 
to the new conditions of nutrition and begin to elaborate the corresponding 
ferment, namely zymase. However, this return to the primitive state 
does not take place in all the cells at the same time, but only in some of 
them and precisely in those which are least capable of preserving their 
newly acquired properties. 

The platinum plates from the cultures (28th and 29th) of ferments 
in the acids were placed in the 10 cc. neutral and liquid agar-agar tubes 
(meat broth + i per cent of peptone + 2 per cent of glucose +1 % of 
agar-agar, neutralised with soda and controlled with litmus paper); the 
agar was well mixed, and after cooling, the tubes (45 for every culture) 
were placed in a thermostat at 260 to 28^ C., where they remained 20 to 30 
days and upwards. 

The colonies appeared the following day and their size was so consider¬ 
able that they could be seen by the naked eye. The number of colonies 
in agar ranged from 5 or 10 to 100; in most cases it was from 60 to 80, 
only rarely reaching 100. 

The bubbles round the colonies rarely appeared after two days, whilst 
most frequently they appeared after 3 to 4 days and in some cases after 
5 to 10 and even 20 days. The percentage of bubbles to the number of 
colonies varied from 2 to 20-30 and rarely reached 40. 

In some cases in the Carlsberg I, logos and Trohberg ferments with 
tartaric acid, the hubbies of COg did not appear at all during 36 to 38 
days, although the number of colonies in agar was not above 10 to 15 and 
they attained enormous dimensions. Thus in the experiments with fer¬ 
ments the same results have been obtained as those obtained, with B. ooh 
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mutabiU and imperfectmi by Massini, Bxteri and KXein with milk-sugar 
and cane-sugar. 

The writer concludes that mutation as understood by De Vries does 
not exist in micro-organisms, because in them the necessary spontaneity 
of the appearance of new qualities does not exist: further, they do not 
possess the resistance for the hereditary transmission of these qualities 
to the following generations. In micro-organisms there is only adapta¬ 
tion to new conditions of nutrition and to other influences of the surround¬ 
ings ; with a modification of one condition and of a series of them the 
organism gradually turns its activity in another direction and endeavours 
by elaborating new combinations of ferments to overcome the difficulties 
and thus continue its existence. 

1137 - Influence of Hybridisation and Cross-Pollination on the Water Requirement of 
Plants. — Briggs, E. J., and Shantz, H. E. (Bureau of Plant Industry), in Journal of 
Agricultural Research, Vol. IV, No. 5, pp. 391-401, i plate. Washington, D. C., 
Atigust 1915. 

It has previously been shown that hybridisation may result in in¬ 
creased drought resistance. This consideration, combined with the fact 
that water-requirement measurements constitute a physiological expres¬ 
sion of the effects of hybridisation, suggested experiments to measure 
the water requirements of a number of hybrids and their parents. 

The term “water requirement’* is used to describe the ratio of the 
total weight of water absorbed by the plant during its growth to the total 
dry matter produced, excluding the toots. The apparatus used in these 
experiments has been described in a previous paper (i). 

The material used included a new Chuiese type of maize with a rela¬ 
tively high water requirement and a Mexican variety with a reputation 
for drought resistance. The wheat hybrid used was a cross between 
T. durum and T. aestivum. 

The conclusions from these experiments are as follows: 

The hybrids ranged in water requirement from lo per cent below to 
to per, cent above the parental mean. On the basis of the results so far 
obtained, the chances are even that a maize hybrid will not depart in its 
water requirements more than ph 6 per cent from the parental mean. 

Cross pollination between individual plants of maize leads to results 
similar to hybridisation of different strains, so far as water requirement and 
yield are concerned. 

A wheat hybrid which had been grown for several generations gave a 
water requirement 14 per cent above the mean water requirement of the 
parental strains. 

1138 - Researches on the Heredity of Nitrogen Content and Size of Grain in Barley* — 

Kiessling, in Zeitschrift filr PflanzemucMung, Vol. Ill, No. 2, pp. 81-149. Berlin, Au¬ 
gust 1915. ^ 

Investigations were made to determine whether it is possible to increase 
or diminish the nitrogen content of barley by selection in pure lines, and 

(x) See B. Jan. 1914, No. 20. 
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whether the size of the grain is a hereditary character. The writer used 
two types of Hordeum distichum nutans that had been grown for several 
years in pure lines. The plants have been controlled since 1900, and 
throughout this time the lines have always proved to be homozygotic. 

In the first experiment, for increasing the nitrogen content of the 
grain, two lines of the above-mentioned barley were taken, the plants of 
the first containing over 3.5 per cent and those of the second containing 
more than 3.4 per cent of nitrogen in the dry matter of the grain. 

The object of the second experiment was to decrease the nitrogen con¬ 
tent. The same lines were used as before, but the plants employed con¬ 
tained not more than 3.3 per cent (first line) and 3.3 per cent (second line) 
of nitrogen in the dry matter of the grain. All the plants possessing a 
nitrogen'content between these two extremes were eliminated each time. 
In estimating the nitrogen, only grains coming from the middle of the ear 
were taken. These investigations were continued with the greatest care 
from 1907 to 1913. 

The experiments proved that the power of accumlating protein in the 
grain is a specific character of the different lines of barley and hereditary 
in the line itself. The difference in the nitrogen content of the various 
lines is relatively small and does not exceed the limits of variation of 
the character. Nevertheless, this fact is not negligible, for it may happen 
that a combination of factors may increase the nitrogenous matter of the 
grain to such an extent that the barley cannot be used in brewing. 

In all the regions where brewing necessitates the production of a bar¬ 
ley of low nitrogen content, the desired varieties can be obtained by sepa¬ 
rating the lines, and only using for reproduction those that are poor in 
protein. 

The genotypic constitution of the pure lines has not been modified 
during the five years of experiment; that is to say, the specific nitrogen 
content of the lines has not been affected by selection. 

By using for sowing grain rich in nitrogen, as a rule descendants with 
very nitrogenous grain are obtained, but no increase in the nitrogen content 
is found. 

The size of the grain is a hereditary character of the line, and the writer 
considers all statements to the contrary to be erroneous. 

There also exists a positive correlation between the size of the grain and 
the nitrogen content in the lines studied, but this correlation is not constant, 

From-the practical point of view, it results from these experiments, 
that if it is desired to produce barleys poor in protein, but with grain 
of a certain size, recourse must be had to separation of the lines, and the 
descendants should be controlled for some years. The selection ought not 
to he limited to the study of some few plants, but should be espet ially 
based upon the examination of a large number of well-developed ears. 

The facts that the accumulation of protein is a hereditary character 
in the line and that the size of th^ grain is also transmissible by heredity, 
offers to the agriculturist the possibility of combining these two characters 
by systematic crossing and thus obtaining new races. 
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1139 - Factors influencing * Flower Size in TV'/cof/a/ia, with special reference to 
Questions of Inheritance. — Goodspeed, T. H., and Clausen, R. E. (University of 
California), in American Journal of Botany, Vol. II, No. y, pp. 332-373, 2 figs. 
Lancaster, Pa., July 1915. 

This report deals with observations of the effects of various environ¬ 
mental and especially developmental factors in determining the expression 
of the “ corolla complex '' in Nicotiana, The measurements were made 
during 1912 and 1913 bn the follow species : 

1) N, tabacum var. macrophylla Comes. 

2) Fi hybrid between N. tabacum var. macrophylla $ and N\ syU 
vestris cT. 

3) Fj hybrids of the reciprocal cross gf the above. 

4} Fi hybrid between the hybrid N. tabacum var. “ Mar^dand $ 
X iV. tabacum Cavala ” and N, sylvestris. 

The length of the corolla tube was taken to be the distance from the 
point of union of the calyx and pedicel to the point where the underside 
of the reflexed limb joins the corolla tube. 

Some 25 000 measurements were made and from these the following 
facts were observed : 

1. The breadth and length of the corolla is greater when the plants 
first come into flower than later. This difference is more marked in the 
case of the breadth than the length of corolla. 

2. In the case of the N. sylvestns hybrids which possess the perennial 
habit, the first flowers of the second season were approximately of the same 
size as the first flowers produced in the first season, but cosiderably larger 
than the flowers produced towards the end of the first period of flowering, 

3. The removal of all open flowers during the flowering period keeps 
up the size of the later flowers nearly to that of the first flowers. 

4. Flowers that are apparently fully expanded but with the anthers 
unopened are smaller than fully opened flowers with fully matured anthers. 
This difference is also more marked in the case of the breadth than the 
length of corolla. 

5. Flowers on cuttings taken from plants in the field and grown 
under glass are smaller than those on the plant from which the cuttings 
were taken. 

6. Under favourable and unfavourable conditions of growth, flower 
size varies distinctly and in the same direction as vegetative characters 
under such conditions. 

7. The breadth of corolla and length of corolla tube are not affected 
in the same manner by the various factors. Tength of corolla is more 
stable than breadth. 

Thus the only true distribution representing the flower size of a pOpu* 
lation must be based upon measurements which, for each plant, extend 
over the greater part of the normal flowering period of the species or 
cover an identical portion of the flowering period of each plant; otherwise 
the variations recorded will be of little genetic importance. 
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1140 - Breeding of Apples and other Fruit in Canada. — ivtAcouN, w. x. (Dominion 
Horticulturist, Canada), in The Journal of Heredity, Vol. VI, No. 9, pp. 398-.103, i fig. 
Washington, September 1915. 

The breeding of horticultural plants at the Dominion Experimental 
Farms was begun in 1888 by the late Dr. Wm. Saundkrs, who used the 
large collection of bushes and stocks obtained during 20 years' hybridisa¬ 
tion work. A large part of this work was concerned with the apple. 

Experiments imth apples. — Seeds of the wild Siberian crab apple 
{Pyrus baccata) were obtanied from Petrograd in 1887 and sown at the Cen¬ 
tral Experimental Farm at Ottawa. Young trees from this seed were sent to 
the Experimental Farms at Brandon, Man., and Indian Head, Sask,, 
where the winter is very severe, the temperature sometimes falling to 
— 46*^0. (—500P). These trees proved quite hardy, while the trees of culti¬ 
vated varieties of apples and crabs perished. The fruit of the Siberian crab 
has a diameter of half an inch and is quite astringent. In 1894, Dr. SaxjndBrs 
began hybridising this species with cultivated varieties with a view to obtain¬ 
ing hardy varieties with fruits of good quality. In all these crosses P. 
baccata was used as the female parent and the reciprocal cross was not made. 
From the first crosses 160 trees were obtained, and .subsequent work brought 
the total to 800. The best varieties obtanied are not astringent, or only 
slightly so, and compare favourably with the named crab ajiples on the 
market. The more hardy varieties are : 

Dimensions of fruit 


Jewel (P, baccata X Yellow Xransixurcnt). 1.4 X ^*3 inebe.®; 

Columbia (P. baccata X Broad Green). 1.8 X 

Charles (P. baccata X Xetofsky). i.C X i -5 ” 

Silvia (P. baccata X Yellow Transparent). t..t X ^*3 ” 

Tony (P. baccata X Me Mahan). 1.6 X ^-4 ‘‘ 

Elsa (P. baccata X Yellow Transparent). i *4 X ^*3 “ 

Eve (P. baccata X ‘Simbirsk No. 9). 1.6 X " 


Since none of these crosses had large enough fniils, in 1904 SaxjnpK us 
crossed the best of them with named varieties, the hybrid being used as the 
female parent in each case. iProm the seed thi s ])roduoed 407 troe.s were 
grown at Ottawa, of which 24 bore fruits of 2 % in. diameter or more (in 
1910). Some of the largest varities are ; Wapella (Dean X Ontario); Angus 
(Dean X Ontario); Martin (Pioneer x Ontario); Gretna (Pioneer X Northern 
Spy). Dean is a hybrid between P. baccata and Wealthy, while Pioneer is 
P. baccata X Tetofsky. The first crosses retain the crab characteristics, 
viz. long, slender fruit-stalk; thin, tender skin; crisp, breaking flesh. Most 
of the second crosses also retain these characters, but some of them are 
quite apple-like. 

The writer believes that a large-fruited hybrid would have been obtained 
more quicMy by using P. baccata as polliniser and P. malus as female parent. 

The production of a variety resistant to cold by hybridation with Rus¬ 
sian apples was begun in 1912 on new lines. About 50 000 seedlings of 
recant varieties, such as Anis, Ani^tte, Antonovka, Beautiful Arcad. 
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Blushed Calville, Charlamoff, Hibernal, Tetofsky and Yellow Transparent, 
were planted out when one year old on the Experimental Farms at Brandon, 
Man.; Indian Head, Sask.; Rosthern, Sask.; Scott, Sask.; Eacombe, Alta-i 
and Eethbridge, Alta.; a certain number were also sent to Fort Vermilion in 
the Peace River District. Many of these trees have already passed through 
three winters and some have proved quite hardy, although there was much 
variation in this respect. The hardy trees have been transplanted to or¬ 
chards this year and it is hoped thus to obtain hardy varieties for Ca-. 
nada\s coldest climates. 

In 1898 there were at the Central Experiment Farm, Ottawa, between 
400 and 500 named varieties of apples. As these may be considered to 
be subject to every possible cross-pollination; the writer selected seeds from 
some of the fruits with good flavour or other qualities. About 200 plants 
have been obtained, including 100 sufficiently promising to be named. 
One of these, called Crusoe, bore fruit in the ffith year from seed. Manyof 
the trees obtained from seed of Me Intosh, Wealth^’- and Northern Spy 
resembled their female parent, whilst those from seeds of Fameuse, Sway- 
zie, St. Eawrence and others were lacking in this respect. Only about 5 
per cent of the seedlings have been small or crab-like. 

The following are some of the best varieties : 


Me Intosh Seedhns,s. — Melba (ripens August), Joyce (ripens September), Pedro (ripens 
October), all three being of the Me Intosh tj^pe. 

Northern Spy Seedlings. — Ripening in Autumn: Oalton, Epsom, Thurso, I^ocket, Tasty; 
ripening in early -winter: I<ipton, Ascot; ripening in muter: FJmer, I^milia, Sparta, Niobe. 


Although none of these varieties are equal to Northern Spy, all have 
proved hardier than it at Ottawa, and together they give a longer season of 
apples of this type. The Horticultural Division of the Experiment Station 
at Ottawa has also carried out some cross-breeding with apples since 1895; 
these have been intended both to obtain hardier apples for the colder parts 
of Canada, and also to obtain eatly’^ varieties to lengthen the apple season. 
More than 1000 trees are now growing, of which 100 have fruited. The 
most interesting of these are from crosses between Me Intosh and Eawver, 
made with the object of obtaining better keeping varieties than Me Intosh ; 
they vary considerably in the amount of resemUance to the two parents. 

Selection of other fmit-trees. —Certain varieties of Russian pears such as 
Bessemianka and Gliva Kurskaya, have been found to be relatively immune 
from fire-blight [Bacillus amylovorus). Crosses have been made with other 
and better varieties. 

Among plums, many seedlings of Pmnus americana and P. nigra 
have been grown. The latter species offers the better field of work under 
Canadian conditions. 

Seedlings are being grown of a wild cherry from North-eastern Asia,, 
called Primus tormntosa, the fruit of which varies considerably; it is a bush 
cherry, hardy where the tree cherries do not succeed. Varieties with 
better fruit are being sought. 
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Gooseberry seedlings of crosses between Ribes oxyacanthoides and R. 
cynoshati and R. gmsularia are being grown, with a view to obtaining 
larger fruited varieties not subject to mildew {Sfhaerotheca mors-uim). 

Hardier strmiDherries are being sought among crosses between wild 
strawberries from different parts of Canada and cultivated varieties. 

1141 - Wheats for the Northwest: Results of Experiments undertaken hy the Washing¬ 
ton Agricultural College. — Ashlock, J. in The Country Gmilman, VoL I^XXX, 
No. 35, p. 1359. Philadelphia, August 28,1915. 

Observadons made by the Washington State College, and the experi¬ 
ence of wheat farmers, unitedly point to Bluestem as a safe variety for the 
drier wheat sections, with between twelve and fifteen inches of rainfall 
annually. Bluestem is iiof recommended for regions of any considerable 
humidity, for under such conditions it deteriorates in quaUcy and is ap- 
to lodge. In the Dry Belt it has proved icself dmught resistant; it yields 
heo,vily, shatters but little, and has high milting value. It is recommended 
for spring sowing chiefly, but it may be fall- seeded in regions of mild 
winter. 

In the dry sections, where Bluestem stands high as a spring-sown 
wheat, Jones Fife stands well as a winter wheat. Subjected to severe 
tests it has proved its resistance to the adverse conditions of the dry zones 
better, perhaps, than any other kind of winter wheal. Drought resistance 
and heavy yielding are its strong points. Its weakness is its tendency to 
shatter. 

Red Russian possesses proved desirability when favored by soil and 
moisture, but is poorly adapted to the Dry Belt on account of its late- 
' maturing habits. It is the best fighter of weeds of all wheats, which trait 
has helped to establish it in large semi-humid areas of the West as the almost 
exclusively grown winter wheat. Stiff of straw, standing well and with 
abundant foliage, it will choke out a growth of weeds that would prove 
fatal to many other types of wheat. 

The highest-yielding wheat yet tested in Washington is Hybrid 128, 
a cross of Jones Fife and Tittle Chib. It is new and not exi:ensively grown, 
but is increasing in pubh’c favor. In shape and compactness of head it 
is typical of the club wheats, has a siiff straw, and holds the grain well. 

Winter Bluestem, another new Washington hybrid, is a cross be- 
tween Turkey Red and Bluestem, and is of proved good qualities. It 
has the hardy characteristic of Turkey, the head and kernel of Bluestem, 
and, unlike Turkey and Bluestem, is imlikely to be lodged 1 )> winds. It 
does' well under both semi-hiunid and dry conditions, Turkey Rod, one 
of the parents of Winter Bluestem, has great drought resistance, heavy 
yielding ability, and other good qualities, but loses favor on account of 
its beards and its tendency to lodge in semi-humid zones. Many other 
wheats* have been tested by the State College of Washington, among which 
are Fortyfold, or Gold Coin, which is losing favor because of it.s tendency 
to .shatter; Marquis, an early maturing red spring wheat which may be 
grown in place of Bluestem if an early maturing wheat is desired; Tittle 
Club, which needs mild winter and has a good rv.cord, but is generally 
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conceded to be losing ground; Hybrids 123 and 108, goodyielders both, 
but of pool milling quality; Red Allen, White Elliott, Sonora, and Jenkins 
Club, spring types all, which have not proved of sufScient value to 
warrant their general introduction. 

Hybrid 63, produced by the State College of Washington^ stands high 
in the confidence of that institution, and in the last season or two has made 
rapid gains in public confidence. It is a winter wheat of club type, of white 
kernel, very drought resistant, and is of, sufficiently good quality, so that 
many Pacific Northwestern millers seek it in preference to other wheats. 

1142 - Observations on the Behaviour of Some Varieties of Wheat in Italy in a Rainy 
Season. — Vigiani, D., in II Coltwatore, Year 61, No. 26,pp. 237-238. Casale Monferrato, 
September 20, 1915. 

The year 1914-1915 was characterised by excess of rain in most parts 
of Italy, and was therefore most suitable as a test of the value of the differ¬ 
ent wheats, especially from the point of view of their resistance to lodging. 
The results of the observations made at the Vegni Agricultural Institute, 
near Cortona, Tuscany, allow the wheats of most importance for the region 
to be arranged in the following decreasing order of merit. 


Tillmn ^: i) Red Calbigia; 2) Calbigia X ; 3) lUeti; 4) B'ucense ; 5) Vilmorin’s Stand- 

up ; 6) Cologna X Sbireff; 7) Ingegnoli’s Stand-up ; 8) White Calbigia; 9) N06. 

Development ; i) Red Calbigia; 2) Cologna X Shireff; 3) White Calbigia; 4) Fucense; 

5) Rieti; 6) Vilmorin’s Stand-up ; 7) Ingegnoli’s Stand-up; 8) Calbigia X Noe; 9) N06. 

Rust resistance (none were badly attacked): i) Rieti; 2) Fucense; 3) Red Calbigia ; 4) Vil¬ 
morin’s Stand-up ; 5) Ingegnoli’s Stand-up; 6) Cologna X Shirell; 7) Calbigia X N06; 8) White 
Calbigia; 9) N06. 

Resistance to lodging (No wheat can be said to be absolutely resistant to lodging): i) N06 
2) Calbigia X N06; 3) Vilmorin’s Stand-up; 4) Ingegnoli’s Stand-up; 5) Red Calbigia; 6) Co¬ 
logna X Shireff; 7) Rieti; 8) Fucense; 9) White Calbigia. 

Earliness of ripening : i) White Calbigia; 2) Red Calbigia ; 3) Cologna X Shireff ; 4) Fu¬ 
cense ; 5) Rieti; 6) Calbigia X N06 ; 7) N06 ; 8) Ingeguoli’s Stand-up; 9) Vilmorin’s Stand-up. 
Yield ; i) Red Calbigia; 2) Fucense; 3) Calbigia X N06; 4) Rieti; 5) Cologna X Shireff*; 

6) Vilmorin’s Stand-up ; 7) Ingegnoli’s Stand-up; 8) White Calbigia; 9) N06, 

1143 - Comparative Trials of Terni and Rieti Wheats at the Pisa Agricultural College. — 

Ckbxsso, VAgricolturaitalianat'Y^x'Klili Part 799-Soo, pp. 377-3^0. Pisa, Au- 
gust-September, 1915. 

Comparative trials of wheat from the, Terni valley and the variety 
Rieti were made in 1914-15 on rather clayey soil on a farm belonging to 
the Pisa Agric. College; the area under each variety was about 1840 sq. 
yards. The land had been under maize, followed by white mustard tumed 
in, to which 360 lbs. of superphosphate per acre had been given. A top¬ 
dressing of 54 lbs, of nitrate of soda was given to the wheat in the spring. 

The excessive rainfall was unfavourable to the crop. No difference 
in growth was observed between the two varieties, and both were quite 
free from rust and lodged to the same extent. The yields were generally 
poor in all cases during this season. The results set forth in the table show 
that the two varieties are of about equal cropping power. 
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Qmmtity 

.sown 

Marketable grain 

Inferior grain 

Straw, 
cwi. p. ;u 


per acre, 
pecks 

bushels p. a. 

Uw, p. a. 

bnshcls p. a. 

lbs, p. a. 

Teiiii wheat 

5 

^^5 

S72.3 

0.6 

29.1 

41.8 

Rieti wheat. 

5 

14.1 

V -7 

0.7 i 


40.3 


1144 - The Effect of Manganese Sulphate on the Yield of Turnips. — Chixtenden, 
F. J. (Wisley laboratory), in The Journal of the Royal HortmUimU Sodiiy, Vol. X1<I, 
Part I, pp. 94-96. 1 ,andon, August 1913. 

During recent years reports of increased yield followirig tie addition 
of small quantities of manganese sulphate to the soil have been ])tibli&]ied. 
^The following results, obtained at Wisley in 1914, show the offecfc of manga¬ 
nese on the yield of turnips. No attempt is made to discuss tlieir signifi¬ 
cance. 

Four plots in triplicate were used and equal weight ol seed was sown 
on each plot in three rows 18 inches apart. The distance betweeti tlie outer 
rows of adjacent plots was 4 feet 6 inches, so that the iiifiirace of the 
treatment of one plot did not affect the plants of tlie next plot. 

150 grams of manganese sulphate (70 lbs. per acre) wa.s applied to the 
plots either alone or in combination with ii lbs. of peat or i ribs, of lime. 
Owing to the loss of plants from various causes there was soim variation 
in the number of plants harvested and for purposes of more acc^itrate com¬ 
parison the average weight of plants, foliage and roots is given. 

The results of the four plots in triplicate are as follows: 


Plots 

Treatment 

No. of plants 

Total wt. 

in Its, 

Avemge wt. 

in U)s. 

I. 6. II. 

Control . . 

68b 

327 

47 

3. 8. 13. 

Manganese sulphato and peat. 

5S9 

342.25 

.53 

4. 9. 14. 

Manganese sulphate alone. , 

626 

316 

.50 

5. 10. 15- 

Manganese sulphate and lime. 

648 

31775 

49 


In each series of plots the control gave a lower yield than that to which 
manganese'and peat were added: in two out of three cases manganese 
sulphate alone increased the yield, while the addition of lime to the manga¬ 
nese depressed the yield. The addition of peat increased the effect of the 
manganese in all cases, though peat alone gave no increase of crop. 
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1145 - Method of Increasing the Germination Capacity and Enei^ of lueerae Seeds. — 

Sabachnikoff, W. (Agricultural TCxperiment Station of KostitcheU), iti Semlnsdicltcheskaict 

Gaseta (The Agricultural Gazette), Ko. 24 (88), pp. 672-674; No. 25 (89), pp. 698-701; 

No, 26 (90), pp. 721-724. Petrograd, June 1915. 

The experiments here described were made vvdth seed of Drench lu¬ 
cerne harvested in the province of Samara; as is generally the case in South- 
East Russia, these seeds are characterised by a relatively lo^* germin¬ 
ation capacity, the results of various tests at diiferent times v:a.r5dng be¬ 
tween 48,5 and 59.5 per cent. 

In these experiments the induence of the following factors on the ger¬ 
mination of the seed was studied : i) heat; 2) cold; 3) cold followed by heat. 
Dry heat was applied at temperatures of 45^, 50^^, 60*^ and 70° fot i, 

2, 4 and 6 hours. Cooling to — ly^C. w^as effected by placing the vessel in 
a mixture of snow and calcium chloride. A temperature of — was only 
maintained for several minutes after which it gradually rose, reaching 0° 
in about two hours. 

Another experiment was made with English lucerne, the speeds being 
left exposed to the air for one month (December 5 to January 5). A por¬ 
tion of the seeds cooled in this manner were then subjected to heat. 

The conclusions from these experiments are : 

1. — Cooling to —170C. during a short period and exposure to natural 
cold for one month (the minimum temperature being — 32.4'^C.) produced 
no effect on either the capacity or the energy of germination of the seed. 

2. — Heat increases considerably both germination capacity and 
germination energy and this increase is within certain limits, greater in 
proportion to the increase in temperature and length of exposure to the heat. 
In these experiments the best results were obtained by heating to 
during 2 to 4 hours ; hy this means the germination capacity- was increased 
from 56 to 90.5 per cent, and the germination energy from 32.8 to 85 
per cent. Heating to 70^C, for 4 to 6 hours was injurious. 

3. — Cooling followed by heating to 6o<^C. for 2 to 4 hours gave ana¬ 
logous results. The germination capacitj’' was increased from 58,7 to 92.5 
per cent and the germination dnefgy from 55 to 91 per cent. 

Later researches will show whether heating lucerne seed can be used 
in practice. Observations already made show that heating to 30 or 6o<^C. 
for 2 to 4 hours in a desiccator or stove will probably give good results. 

1x46 - Observations on the Cultivation of Teosinte (EuchJaena fuxuriam) in 

Sumatra (i).— van Setten, B. J. G., in Teysmamiia^ Year XXVI, Part 3;, pp. x57-x65. 

Batavia, 1915. 

Experiments at Moeara-Enim (South Sumatra) have shown that sow¬ 
ing without transplanting is the best method of cultivating this forage 
plant.. One hoeing is then sufficient as intercultiire. The distance be¬ 
tween the plants should be 20 to 30 inches. About one mouth after sowing 
the first cut can be made, and subsequent cuts can be effected regularly 
‘ every month until six crops have been obtained* Tte total yield of green 


(Ml). 


(i) See B. June 1914» No* 518. 
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stuff was 13 tons per acre while the expenses amounted to about 3s gr? 
per ton. 

For feeding, the daily ration was 80 lbs. per head. This forage plant 
is recommended as a cattle feed on account of its high content of protein 
(10.6 per cent) and carbohydrates (43.7 per cent). 

1147 - Cultivation [and Improvement of Prairie-Grass (Bromus amohides) in 

New Zealand. hill, W. S., in The journal of Agriculture, Vol. X, No. 4, pp. 313-319,. 

4 figs. Wellington, N. 7.., April 20,1915. 

Prairie-grass [Bromus uniohides) is the most valuable of the brome- 
grasses from an agricultural point of view. It is remarkable for its rapidity 
of growth, especially when mown, and owing to its winter growth it is parti¬ 
cularly valuable to dairymen. 

Experiments have been conducted at the Moumahaki Experimental 
Farm on the sowing and management of prairie-grass pasture and the pro¬ 
duction of an improved strain. 

Being of ranker growth and more succulent nature than cocksfoot,, 
crested dogstail or other common grasses, it cannot be grazed bare without 
injury. Sown in quantities of from 20 to 30 lbs. of good seed per acre it 
would form the dominant species of a pasture during the winter months. 
Moderately heavy stocking with cattle and sheep has not harmed this grass 
at the Experiment Station. Two fields have retained an abundance of plants 
and have yielded well after three years^ grazing. It is advisable to graze 
small areas heavily for a short period with intervening periods of rest. 
By means of an occasional' top-dressing of nitrate of soda a great yield of 
succulent fodder may be obtained in winter and early spring. 

The single plant selections of this grass have been fortunate in isolating 
• a very superior type known as Moumahaki No. 6; it is robust in growth 
and immune to smut [Vstila^o homivora). With the yield of commercial 
samples of the grass at 100 the 3deld of this selected strain is represented 
by 183. The plants yield a higher percentage of leaf and are later in flower¬ 
ing than ordinary samples. Owing to the minute proportions of the inflor¬ 
escence and the tenacity with which the outer glumes hold together, cross, 
fertilisation is almost impossible. 

1148 - Variety Tests of Cotton at the North Carolina Agricultural Experiment Station 

in 1914 . — WINTERS, R. Y., in Novlh Carolina Agricultural Experiment Station Bulkiinr 

No, 23r, 18 pp. Raleigh, April 1915. 

In these variety tests the cotton seed was divided into long and vShort 
staple variety groups and the varieties of these groups were arranged 
according to size of boll. This permits the grouping of similar varieties, 
together for comparison, and eliminates the influence which may come from 
the growing of large and small varieties in neighbouring rows. 

The tests, were carried out at the Station Farm, about two miles from 
Raleigh (Piedmont section) on sandy clay loam; at the Edgecombe Test 
Farm (eastern part of the State); and at the Iredell Test Farm situated 
at Statesville near the western limit of the cotton-growing area of the State,. 

At the Experiment Station Farm 65 varieties of short-staple and iz 
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of long-staple cotton were tested. Fifteen of the former and three of the 
latter came from growers within the State. At Edgecombe 16 short-staple 
varieties and 5 long-staple were tried; of the former 10 were secured from 
points within the State. At the Iredell Farm 25 short- staple varieties; 
and 8 long-staple varieties were grown, 9 of the former and 2 of the 
latter being from seed secured in the State. 

At the Experiment Station Farm and at Edgecombe the varieties se¬ 
cured within the State yielded less than those from localities out of the 
State, thus indicating the need of more careful selection of seed in the State. 

At the Iredell Farm on the contrary the varieties from out of the State 
3delded less than the locally grown varieties. 

The writer sets forth in tables the data concerning all the varieties 
tested in the three localities. The varieties which gave the best results, 
were as follows : 

Station Farm, — Short-staple cotton: Sunbeam Cleveland 310; Wan- 
namaker's Pedigreed Cleveland Big Boll; Cook's 609. 

Eong-staple cotton : Keenan; Keenan (Goodson) ; Columbia. 

Edgecombe Test Farm. — Short-staple cotton : Wannamaker's Storm¬ 
proof Big Boll Toole; Crawford's Improved Big Boll; Wannamaker's 
Pedigreed Cleveland Big Boll; Russel's Big Boll. 

Long-staple cotton: Keenan Goodson; Hartsville No. 7; Alienas 

Early. 

Iredell Test Farm. — Short-staple cotton: King's Improved; Shine's' 
Early Prolific ; Wine Sap. 

Long-staple cotton: Acme; Allen's Early; Piedmont Long Staple. 


Summary of resuUSy yield of seed cotton^ 


locality 

Short-staple cottons 

, nottg-staple cottons 

highest 

yield 

lbs. 

per acre 

lowest 

yield 

lbs, 

per acre 

average 

yield 

lbs. 

per acre 

highest 

yield 

lbs. 

per acre 

low^t 

yield 

lbs. 

per acre 

average 

yield 

lbs. 

per acre 

1 

1 

s 

Farm . . . 

I 375 

765 

I 023 

I 160 

875 

I 009 

Edgecombe 

» .... 

1305 

870 

I 154 

I 520 

I 045 

I 283 

IredeU 


870 

390 

— 

825 

375 

— 


1149 - Single-Stalk Cotton Culture in the United States. — i. Cook, o. f. (BiononUst, 
Crop Acclimatisation and Adaptation Investigations, Bureau of Plant Industry) in Untied 
States Department of Agriculturef Bureau of Plant Industry Document, No, 1130, jr pp. 
Washington, December 1914. — II, Heade, R. M. (Scientific Assistant, Office of Crop 
Acclimatisation), in United States Department of Agriculture, Bulletin No. 279, 20 pp. 
Washington, D. C., August 1915. 

The fact that the cotton plant has two distinct kinds of branches. ha$ 
given rise to a new system of cotton culture. By taking account of the 
specialised habits of branching, it is possible to exercise a mom effective 
control of the development of the plants so as to secure earlier crops, larger 
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yields and greater protection against injury by the boll weevil. The cul¬ 
tural ideal in cottoii growing is a plant with ovly the single erect central 
stalk bearing numerous well developed fruiting branches but none of the 
vegetative branches or secondary stalks. This is obtained 1 )y cl(^s(‘ planting 
to sup]>ress the lateral \’-egetativc shoots wkich do not ]>rffduce fruiting 
branches of their own tuitil late in the season. Thinning is deferred until 
the plants are from 6 to 12 inches high instead of being done when the plants 
are only 2 to 4 inches high as was the former enstom. The final thinning 
to from 6 to 12 inches apart according to variety should not be deferred 
longer than is necessar}^ to secure a suppression of the vegetative branches. 
Farmers are therefore advised to try preliminary experiments in order to 
learn how to use the system before applying it to the crop as a whole. 

The narrow upright form of the plants renders crowding less injurious 
than with large, many stalked plants 3 feet apart in the rows, since though 
there may be three times the number of plants on a given area there may be 
only half the number of stalks, and three stalks, each with its own root sys¬ 
tem are much more efficient producers of cotton than six or more stalks 
with one root system. The advantanges of the single-stalk system there¬ 
fore appear greatest under extreme conditions, when the season is shortened 
by drought, early frost or the ravages of the boll weevil. 

II. — This paper gives the results of experiments with the single-stalk 
system in San Antonio, Texas. Owing to the short period for the setting of 
bolls, generally 30 days in this region, this system .proved more satisfactory 
than any other. Rows of plants thinned to 6, g, 12, 18 and 24 inches apart 
at different periods were compared. Growth was satisfactory in all cases. 
The average number of vegetative branches on plants in wide-spaced rows 
was only 1.6 and on single-stalk plants 0.53 per plant. At the end of 40 
days single-stalk rows alternating with wide-spaced row-vS had ]3roduced 
84 per cent more flowers than the latter. The single-stalk rows produced 
an average of 5.5 bolls per plant and wide-spaced rows 8.6 bolls per plant; 
owing to the greater number of plants in the single-stalk rows the latter 
set 50 to 150 per cent more bolls in the same I'ow space. In all casc>s single¬ 
stalk rows yielded more than the adjoining wide-spaced rows regardless 
of the distance between the rows. 

This system of culfttrc in rows 5 or more feet apart would appear to 
be very suitable in dry regions where the soil moisture is the limiting factor. 

1150 - An Improved Fibre Plant, ffibiscas catinabiaus h*, in India (i). - howaku, 

A., and Howard, G. E-C. (Imperial Economic Botanists, Pusa), in 7'he A^ncultuml 

Journal of India, Vol. X, Part III, pp. 234-230. Calcutta, July 

' Of eight types of Hibiscus cannahinus belonging to five different 
varieties, one (No. 3) has consistently stood out from the rest as being the 
host for fibre purposes under Pusa conditions. It is distinguished by its 
tall, reddish, straight stems and the crimson eye of the flower. It is taller 
than the ordinary crop, resistant to wilt and able to ripen seed under condi- 


{1} See B. June 1914, No. 502. 
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tions when many other forms fail to do so. Further the roots do not seem 
to be so sensitive to water-logging and to want of aeration of the soil as 
those of all the other seven types. On this account it has been adopted as 
the source of the fibre required in the Botanical Area, and has been grown 
very successfully for this purpose during the last five years. 

The danger to the purity of the seed supply from natural crossing has 
been overcome by rogueing the crop in the seedling stage and again just 
before flowering begins. By this the occasional heterozygotes which occur 
may be easily distinguished and removed. Thus the crop is kept pure 
without the expense of gauze cages or bags to protect the flowers. 

A large sample of the fibre of this Type 3, along with a locally prepared 
product purchased in the Pusa bazaar, was submitted to a commercial firm 
in London for valuation. The throughouly retted Pusa sample was valued 
at £18 per ton (with Bimlipatam Jute at £12 los) and the local variety retted 
by the natives was valued at £8, thus emphasising the importance of correct 
and thorough retting. 

1151 “ Tobacco-Seed Oil. — Cohkn, N T1., in Mcdcdeclm^m vmi hot Proet$taiion voor 

VorstenUmaschc Tabak, No. XIV, pp. 17-65. Seinarang, 1015. 

Tobacco seed contains an oil which is as good as linseed oil for making 
varnishes. The seed should be collected as soon as the highest leaves have 
been gathered. About 3 cwt. of seed can be obtained per acre ; this would 
give I 34 ^wt. of oil. 

The oil-cake has some value, particularly on account of its nitrogen 
content (average 4.2 per cent). 

Some difficulties in collecting and drying the seeds will have to be over¬ 
come before their exploitation for oil can be profitable. 

1152 - The Tannin Plants of Brazil. — Bulletin 0 $ciel du Bureau des Renseignenmts du 

Bnsil d Paris, No. 36, pp. 6-7. Paris, September 15,1915. 

The principal plants Yielding tannins in Brazil are the following: 

“ Barbatimao {Siryphnodendron barbatimam Mart.). — A tree 
growing in the forests from the State of Ceara to that of Rio Grande do 
Sul; its bark (which also possesses therapeutic properties) contains from 25 
to 48 per cent of tannin and has long been used in tanning leather, especially 
in the States of Sao Paulo and Minas Geraes. 

“ Angico vermelho ” {Pipiadenia rigida Benth., syn. Acacia 
— Abundant from Marranhao to Rio Grande do Sul. Bark and fruit 
contain 40 per cent of tannin of excellent quality; bark is chiefly used in 
the States of Pernambuco, Parahyba and Parand. 

Mangroves. — These are not rare in the Amazon valley but are 
especially plentiful on the sea coast, from the State of Pard to that of Rio 
Grande do Sul, often covering continuous areas of many square miles in 
extent. The mangroves chiefly belong to the genera RUzophomy Amm* 
nia, Lagmcularia, Conocarp'Us and Cassipourea. Both bark and leaves 
are used, the former having a tannin content estimated at 30 per cent. 
The two tanneries of the town of Santos, near which are many mangrove 
swamps, use annually about 53 000 cu. ft. of bark and 1350 tons of leaves. 
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In the State of Santa Catharina, only the leaves are used; the annual con¬ 
sumption is estimated at over 400 tons. 

" Garapidpunha '' {Apideia praecox M.). — The bark of this tree is 
much used in the State of Rio Grande do Sul. 

" Jurema ” {Acacia jurema Mart.). — The bark contains from 8 to 

15 per cent of tannin. Abundant in the State of Ceara. 

“Caparrosa” {Ludwigia capamsa Baill.),-—The bark contains 20 
to 25 per cent of tannin. Plentiful in the States of Minas Geraes and 
Goyaz. 

'' Capororoca'' {Myrsim gardneriam D. C.) and “ aroeiras(ils- 
tronium spp. and Schinus spp.). — Very abundant in the State of Rio Grande 
do Sul, where they are largely used for tanning ordinary leather and leather 
for boot soles. 

“ Buranhem ”, — Contains 30 per cent of tannin. 

“ Muricy Guassu ” {Byrsonima crassifolia). 

Red quebracho {Loxopterigium lorentzii). — Tannin content 4 to 

16 per cent. 

White quebracho {Loxopterigium sp.). — Tannin content 12 
per cent. 

‘‘Ingas” {Inga sapida, L edulis, 1 . vera, L dulcis). Contain 10 to 
15 per cent of tannin. 

Red “ Carapa ”. — Tannin content 4 per cent. 

“ Vinhatico do Campo ” {Pithecolobium gummihrum Mart.); “ Fa- 
veira do Campo ” (P. muUiflorum Benth.). 

“ Monjolo ”, or “ jacare ” {E'^derolohium mongollo Mart.). 

“ Cambuys ” or “ braiina ” {Melanoxylon brama Schott.)i, , 

“ Bacourubii ” {Schizolohium excelsum Vogel). 

Of all these species, the most important are, “ barbatimao ”, owing to 
its high tannin content, and “mangue vermelho ” {Rhizophom mangle), 
which contains only 30 per cent of tannin, but is extremely abundant and 
very eas> to exploit., 

1153 - Manuring Experiments on Rubber Trees In the Federated Malay States (1) and 
Ceylon.—!. Barrowclifp, M., Buntino, B., and Spring, P. 0., in The Agricultural Bul¬ 
letin of the Federated Malay States, Vol. Ill, No. 3, pp. ni"ii4. Kuala Eumpm, December 
1914. — II. Bamrer, M. K. (Government Chemist), in Department of Agriculture, Ceylon, 
Bulletin No. 18, pp. i«i2. Colombo, May rgis. 

I. —These experiments were started in 1913 and the first year's results 
have been obtained. The soil of the plots is exceptionally heavy and well 
supplied with nitrogen, potdsh and phosphoric acid and had a lime require¬ 
ment of 5,9 tons per acre. 

The following scheme of manuring was adopted, the lime being applied 
two months and the basic slag several days before the nitrogenous 
manures: 


(i) See also B. Jan. 1913, No. 38; B, Feb. 1915, Nos. 17$ and 180; B. March 1915, No. 282; 
B. Jnne, 1915, No. 611; articles shomng the tmcertainty of manurial experiments with trees. 

, m. 
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a) I plot powdered, screened limestone (i tons per acre). 

&) I plot lime. 

c) I plot lime, ammonium sulphate, sulphate of potash, superphosphate (42 %). 

d) 1 plot lime, sulphate of ammonia, sulphate of potash, 

e) I plot lime, sulphate of potash, superphosphate (42 %), 

/) I plot ammonium sulphate, sulphate of potash, superphosphate (42 %). 

t) 5 plots complete manures; 

1) lime, ammonium sulphate, sulphate of potash, superphosphate (42 %). 

2) lime, groundnut cake meal (N 7 %), fish guano (N 8%,P20 s 8 %), sulphate 
of ammonia, superphosphate (42 %), sulphate of potash. 

3) lime, sulphate of potash, nitrolim (N 18 %), superphosphate (42 %). 

4) lime, basic slag, sulphate of ammonia, sulphate of potash. 

5) lime, sulphate of ammonia, sulphate of potash, Perlis guano 18 %). 

The lime was applied separately at a rmiform rate of 10 cwt. per acre. The ratio of the ni¬ 
trogen : potash: phosphate in the complete fertilisers was i: i; i. Each nuxture, whether 
'Complete or incomplete, was adjusted so that approximately equal weights of these three 
•constituents were applied to each plot. 

The ef ect of the treatments on the growth of the trees was measured 
by the increase in girth during the period 1913-1914. The largest increase 
was only 7.8 per cent greater than the average of the controls, whilst the 
smallest was 4.7 per cent less. No conclusions can therefore be drawn re- 
garding the respective merits of the different systems of manuring. 

II. — The rubber trees used in this experiment had been originally 
planted and grown in heavy cacao. They were planted in April 1905 
20 ft. X 20 ft., or 109 trees per acre. All the cacao was removed in September- 
November, 1912, and the rubber divided into plots as follows: Two rows of 
trees were used for each manuring experiment and an unmannred row left 
between each plot for isolation purposes. One plot consisting of two rows 
of trees was left unmannred for comparison, these trees being tapped and 
the yields recorded as from the manured plots. 

The general scheme of the manuring was to ascertain the effect of com¬ 
plete organic manure and mineral mixtures, and of nitrogen, potash and 
phosphoric acid respectively, on the general growth, girth development and 
latex and rubber yield. 

Since single mineral ingredients have usually little or no appreciable 
effect on tropical vegetation, the following manures were applied to begin 
with, the intention being to increase gradually the proportion of the essen¬ 
tial constituent in each plot, and at the same time reduce the non-essential 
constituents in each plot. 

No, I. — General mixture coataiuing all the three constituents — nitrogen, potash and 
phosphoric add. 

No. 2. — General mixture modified to contain excess of nitrogen. 

No. 3. — General mixture containing an excess of phosphoric acid. 

No. 4. — General mixture containing an excess of potash. 

No. 5. — Control. 

No. 6. — Basic inorganic mixture containing all three constituents with some lime. 

The general mixture contained groundnut cake, fish guano, blood meal, steamed bone 
dust, sulphate of ammonia and muriate of potash in varying proportions, basic slag being added 
for No. 3. The inorganic mixture consisted of nitrolim, basic slag and sulphate of potash, 
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The manures were applied in February 1913, except on the mineral 
plot, which was treated in April. A trench 3 feet wide and 6 inches deep 
was dug between two rows of trees, the manure broadcasted and forked 
into the trench together with decayed leaves, etc., and the surface soil 
then replaced. In January 1914 all the trees were measured at 3feet from 
the ground, and a varying number selected to give an average girth mea¬ 
surement of 29.4 to 29.7 inches. No manure was applied in 191^ and sys¬ 
tematic tapping was begun on these trees from January i, 1914, and con¬ 
tinued throughout the year by one man. The tapping system adopted 
was one cut to the left on one third the circumference at 26 inches from the 
ground, tapped on alternate days. No water was emplo^^ed and the daily 
yield of pure latex from each plot was recorded. This was manufactured 
into biscuit and the weight of dry rubber and scrap recorded monthly. 

The average yields per tree varied considerably at the beginning of 
the experiment. Taking the yield during the first quarter as 100 the ratio 
of increase for each quarter is as follows : 



Jan.-March 

April -June 

July-Sept. 

Oct.-nec. 

General mixture. 

. 100 

I 2 S 

149 

222 

Excess of nitrogen .... 

. 100 

2X7 

295 

A09 

” ” phosphoric add . 

. 100 

202 

236 


” ” potash . . . : . 

. 100 

140 

183 

242 

Iiiorgaixic mixture .... 

. 100 

162 

204 

292 

XJnmanured. 

. 100 

139 

165 

198 


It will be noticed that the ratio of increase is greater in all the manured 
plots than in the unmanured plot, and especially great in the nitrogen 
and phosphoric acid plots. 

Comparing these results with the quarterly yields of dry rubber from 
seven other unmanured plots tapped by various systems, the ratios are: 


Jan-March 
April-JT uue 
Jtily«Sept. 
Oct.-Dec. . 


Manured 

plots 

XJnnianured 
control plot 

Umuauurcd 
plots; various 
tapping systems. 

XOO 

100 

,xoo 

if>3 

139 

103 

204 

16C) 

100 

289 

198 

120 


The, marked differences in these ratios would indicate that manuring 
does influence the yield considerably^ In all the plots the jdeld is much 
greater in the second half of the year, especially in the nitrogen plot, the 
unmanured plot being lowest. 

Determination of the percentage of rubber in the latex of the different 
plots at different periods showed little variation in the yields of the various 
plots. The percentage of rubber was highest (39.5), during the first three 
months when the rainfall is least and the trees shed their leaves, and reached 
its minimum (32.1) during the wettest months, October to December. 

The greatest increase in girth took place during the first half of the 












RUBBIJR, GUM AND RRSIN PBAIsTS 


^ 4^5 


3'ear, except in the case of the excess of nitrogen plot, which showed a slightly 
higher increase in the second half, and in the unmamired plot, which showed 
the same increase in both halves of the year and gave the greatest total 
increase for the year. Excess of potash showed the next largest increase, 
then excess of nitrogen and the general organic mixture, while phosphoric 
acid showed the least. 

Comparing the ratio of girth development in the first and second half 
of the year with the yield in dry rubber for the same periods, it will be seen 
that the trees give ^ess crop in the most active growing period and the larger 
crop when the rate of girth increase is slower : 

Increase of girtli Increase of crop 

Jan.-B' y Jul\’-Jan. Jan -July July-Jan. 


Manured. loo Sy.6 loo i6S 

Unmanured .... loo 99.6 100 14S 


Comparing the increase in yield throughout the year, it would appear 
that the rainfall has a more marked influence on the yield of latex and rub¬ 
ber when the soil contains ample available food as supplied in the manures ; 
also that the residues of the manure applied in 1913 are still available at 
the end of 1914. 

1154 - Further Tapping Experiments from Ceylon. — i. cawbell, r. e. (Rubber Re¬ 
search Chemist): Physiological El¥ects produced on Bevea hnisiliensis by Various Tapping 
Systems. — Department or Agrimlfme, Ceylon, Bulleiin No. 19, 27 pp. — II. Pbtch, X. 
(Botanist and Mycologist): The Effect of Different Intervals bet%‘veen Successive Tappings 
of Hcvea brasihensis. — Idem, BulloUin No. 20, 26 pp. Colombo, July 1915. 

I. — The tapping systems investigated in these experiments are iden¬ 
tical with those described in Bulletin No. 12 (i). The physiological effects 
were measured by testing the relative quantities of starch in the bark and 
wood in and arouud the tapped areas. 

Of the first six tapping systems examined, four had an entirely local 
effect on the reser\7'e food supplies of the trees. That is to say, the amounts 
of starch in the bark and wood in the immediate vicinity of the tapped 
areas were as great as those in the more remote parts of the tree. In the two 
remaining cases the starch revserves had been withdrawn from large regions 
below the tapped area, in some cases even from the roots. More than local 
effects were observed with four cuts one foot apart tapped twice per week 
and when no untapped bark remained between the tapping cuts. 

With the following systems only local effects were observed: 

1) Four cuts oue foot apart tapped once a week, the bark between the cuts not being 
all cut away. 

2) Two cuts one foot apart, tapped three times per week, with all the bark between cuts 
being tapped two months previously. 

3) Two cuts two feet apart, three times per week, untapped bark r&naining between 
the cuts, 

4) One cut three feet from the ground sis times per week. 


(i) See JB. Aug., 1915, No. 815. 


(Ed). 
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It appears therefore that depletion of starch reserves is not merely due 
to the frequency of tapping, but rather to the excision of continuous 
areas of bark or to a large number of cuts on one tree at the same time. 

Where there is a large number of cuts, each one being continued until 
it reaches the area originally tapped by the cut beneath it, the compara¬ 
tively small removal of starch from the zone belowthecut becomes accumu¬ 
lated until in the lowest cut the effect is considerable. Thus from a physio¬ 
logical point of view the most suitable system is one in which this possi¬ 
bility is reduced to a minimum, L e. the number of cuts should be the 
very lowest possible and should not in any case exceed two. 

The second series of tapping systems examined consisted of the half 
herringbone with four cuts to the left, and full herringbone with two cuts, 
which were used to compare the yields of tapping on alternate days with 
daily tapping during alternate months. In both cases the starch reserves 
in the untapped bark of the tapping areas showed a distinct advantage 
m favour of tapping daily during alternate months as compared with 
tapping on alternate days. The difference was more marked in the case of 
the half herringbone system. 

Thus, the process of changing over from one side of the tree and having 
two tapping areas instead of one need not therefore prejudice the storage 
of reserves in the tree. In fact all the evidence so far obtained is in favour 
of monthly resting as compared with an equivalent amount of regular 
tapping. The total evidence of both series of experiments is in favour of 
a change-over system with the smallest number of cuts possible. In such 
a system the maximum breadth of one tapping is of course half the circum¬ 
ference of the tree and no evidence has yet been obtained from the physio¬ 
logical examination of trees to show that it is more harmful for such a 
tapping cut to extend over one half rather one third of the tree's circum^ 
ference, 

Pricking methods. — These methods were introduced with the idea 
of avoiding the cutting off of the downward flow of plant food said to be 
caused by tapping cuts. The trees examined by the writer had been pricked 
along vertical as opposed to oblique channels. The untapped bark be¬ 
tween the incisions and the wood behind the tapping channels was found 
to be very deficient in reserve starch. Bark renewal was also very irregular 
and the crop contained a very high percentage of scrap rubber. 

II. — These experiments were begun in 1908 with a view to ascertain¬ 
ing what differences, if any, exist in the quantit3^ composition and proper¬ 
ties of rubber latex obtained from the trees by tappings carried our at differ¬ 
ent intervals, of time. 

A group of 70 trees 22 years old and planted 12 feet apart was divided 
into 7 rows such that the total circumference of the ten trees in each row 
was as nearly as possible the same. The trees of row I were tapped every 
day, those of row II every second day, row III every third day and so on 
up to row VII. The tapping system consisted of three V's arranged ver¬ 
tically one above the other, extending half way round the tree and joined 
hy a vertical channel. This system was repeated on the opposite S;i<ie and 
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twice again on the area immediately above. Thus four continuous areas 
were tapped consecutively and on the completion of the fourth the first 
section was retapped. 

Tapping was begun with the Bowman-Northway knife followed by the 
sharp-pointed rotating pricker. The pricker was however, abandoned, in * 
June 1911 owing to the poor bark renewal. This factor also interfered 
with the progress of the tapping of some of the sectors a second time. Sev¬ 
eral trees were also blown down in 1913, so that the original experiment 
was terminated in June 1913. 

Owing to stoppages through holidays, weather, etc., the average tap¬ 
ping interval was greater then the one, two, three, etc., days as planned, 
as shown by the following figures : 

Row. I. II. III. IV. V. VI. VII. 

•days 1.3 2.7 3.9 5.2 6.6 7.9 9.0 

Considering the results obtained during 1908-13 the writer observes: 
i) that with the longer interval between tappings, the yield tends to remain 
constant when tapping is transferred to an upper section, whereas with 
daily or alternate day tapping on upper sections the yield is less than that 
of the lower sections ; 2) that the greatest yield in a given time is obtained 
with the shortest tapping interval; 3) that within limits the yield per tap¬ 
ping increases as the time inter\ral is increased; 4) that as the interval be¬ 
tween tappings is increased the number of cuts it is possible to make to the 
inch diminishes, at least as far as regards the more frequent tappings; 5) that 
theyieldpersquareinchof bark steadily increases with increase in the tap¬ 
ping interval, thus showing that factor No. 3 more than compensates for the 
effects of factor No, 4; 6) that after 5 years' continuous tapping there is 
no evidence that the yield obtained in a given time by tapping at an interval 
•of 5 or 7 days will ultimately exceed that obtained by more frequent 
tapping. 

1155 - Rubber in British Guiana, —Bancroft, C. K. (Assistant Director), in The Jour¬ 

nal of the Board of Agriculture of British Guiana^ Vol. VII, No. 3, pp. 73 ” 7 - 1 - Georgetown, 

Demerara, July 1915. 

The yields obtained from trees growing in various parts of the colony 
indicate that 300 lbs. of dry rubber per acre can be obtained from trees 
in full bearing growing on suitable land. At an average price of 48 cents 
per lb. this yield would be worth 1144. 

With the cost of tapping and collecting at 15 cents per lb. the total 
cost of collecting the output per acre would be $ 45. Assuming that the cost 
of management, upkeep, curing, transport, shipping, commissions etc. 
amount at an equivalent sum, as in Eastern plantations, the total cost , of 
placing rubber on the market would be $ 90. 

This would leave a profit of $ 54 or £11-5-0 per acre. Thus providing 
sufficient labour is available rubber cultivation in the colony should , prove 
successful. , . i 
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1156 ~ The Bornean Camphor Tree {Dryobalanops aromaiica). - - van zon, p., 

in Tciiona^Yfiav VIII, I*arl [, pp. 220-Z24. Raiav^a, April 1015. 

In Sumatra, Dryobalanops aromatioa Gaert. is found in virgin forests 
consisting of mixed stands sometimes extending over 50 acres. Measure¬ 
ments of Bornean camphor on a trial plot of the follow¬ 

ing results: 

Average height . .10 motre? {130 ft.). 

Average diameter. y7 cm (38in.). 

Form factor. 0.5. 

The timber is very hard, of a dark red colour and has a strong odour 
of turpentine (i). 

“ Oil of camphor ’’ is obtained by boring the trunks of trees 20 or more 
years of age. while camphor itself is found in lumps in crevices and cavities 
inside the wood. 

SUGAR CROPS 1157 - Sugar and the Sugar Cane in India. — barber, C. a. (Government Sugar-Cane 

Expert), in The Agriculiufal Journal of India, Vol. X, Part liT, pp. 237*260. Calcutta, 

July 1915. 

This article begins with the economic importance of both beet and cane 
' sugar and shows how the distribution of the latter from its place of origin 
in the Indo-Malayan region was intimately associated with the develop¬ 
ment of Western civilisation. The history of the cane industry in India 
with its innumerable failures is then described and compared with the 
successful devebpment of the industry in Java. It is pointed out that 
the key to the success of the Java industry is organisation, complete govern¬ 
ment control in favour of the manufacturer and thorough chemical and bota¬ 
nical supervision in the fields and factory. 

India is completely outclassed in every single particular, from the 
kind of cane groTO and the methods of growing it up to the finished 
product. The introduction of improved varieties of canes has already 
been practised with good results, though it ivS found that the thick tropical 
caries are unsuitable to the northern tract and the native method of 
cultivation. 

A mote hardy type of cane is required and this can only be obtained 
by selection and hybridisation of local canes. This work i»s now being done 
on a large scale at Coimbatore, where the canes flower regularly every year. 
During the first three years over 60 000 seedlings have been raised at this 
station. (2). 

U5h> Experiments on IBreaking the Leaf-stalks of Sugar-Beets (Ovsianovsky's 

Method) with a view to Increasing the Sugar Yield. - Remy, th., in Die Deutsche 

Zuckenndustrie, Year 40, No. 37, pp. 613-615. Berlin, 1915. 

As a method of increasing the sugar yield from sugar-beets, Th. Ov- 
SIANOVSKY proposed three years ago breaking the leaf-stalks in Jul> or 

(1) In Boulger’s Wood (2nd p. 153 - J^ondon, 1908) tlie timber is described as “ not 

fragrant, moderately hard and lough {Ed.,), 

(2) See also B. Sept. 1915, Nos. 9x9 and 959 ; Oct. 19x5, No. X04S. (M). 
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August in order to present the plant using too large a quantity of nutri¬ 
tive substances for the support of the leaf. In his opinion, the plants 
with broken leaves use a greater amount of nutritive substances to form 
the root, and therefore have a higher sugar content. Only the stalks of 
the older horizontal leaves should be broken, the young heart leaves 
being left intact. The operation can be done by hand or by passing a 
roller over the leaves; the latter are left attached to the plants by only a 
few strands and can thus be with difficulty supplied with sap. 

Ovsianovsky’s method has been tried several times in Germany, and 
has usually given good'results. In order to contribute to the study of this 
question, the Agricultural Chamber of the Rhine Province entrusted the 
writer in 1914 with the repetition of the trials. 

In the first experiment the red-topped Dippes sugar-beet was used and 
in the vSecond, for comparison, the rSd Original Eckendorfer, mangel. 
Both these crops followed crimson clover and were given 270 lbs. of 40 per 
cent potash salts. 225 lbs. of superphosphate, i ton of lime and 180 lbs. 
of nitrate of soda per acre. Drilling was effected on April 32 and the 
petioles broken {by hand) on Augut 7. Shortly after this the field of beets 
treated was of an ixitenser colour than the control field. This difference was 
attributed by the writer to the fact that the plants of the first plot formed 
a larger number of voung leaves after the breaking of the old ones. The 
difference in colour lasted until the roots were pulled. 

The results of the experiments are given in Tables I and II. 


Tabi^E I. — Su^ar-beets. 


Plots 

Yield in lbs per acre 

1 

Sugar content 

Yield of sugar 

Roots 

I/caves i 

i 

per cent 

lbs per acre 

XTiitreated.. 

38450 

39 600 

00 

1 

6 870 

Treated. 

35 20° 

28 600 

1 

17.72 

6 230 


Tabek ir. — Mangel 


Plots 

Yield in lbs per acre 

Dry matter 

Yield 

of dry matter 
lbs per acre 

Roots 

1 1 

j , reaves | 

ffcr cent 

U^t^eated . 

89 000 

12 050 

1^*73 

10 4^0 

Treated. 

81 000 

9 900 

10,^1 

8 906 
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Ovsianovsky’s method has thus given a purely negative result. 
Without wishing to generalise from these results the writer considers that 
the recommendation of this method should be received with much reserve. 
In order to solve the question definitely it would at least be necessary to 
repeat the experiments. 

1159 - Three Types of Commercial Vanilla from Tahiti. — costantin and bois, in 

Complex Rmdus hebdomadaires des SHmes de VAcadinne dcs Scinces, Vol. 161, No. 8,, 

pp. 196-202. Paris, August 23, 1915. 

The samples examined belong to three types denominated Mexico, 
Tahiti and Tiarei. The Mexico t3^pe corresponds to Vanilla planifolia 
Andrews. The Tahiti vanilla has leaves of a very characteristic shape, but 
a study of its flowers leaves no doubt that it should also be referred to 
Vanilla planifolia ; but there are 9ertain floral differences which justify 
its being regarded as a new variety to which the writers have given the 
name of var. an^usta. ISfo other vanilla described appears to have any 
resemblance to this type, which is the most widespread in the island of 
Tahiti. 

The Tiarei vanilla seems to have made its appearance in the island 
some five or six years ago; its fruits are very large, sometimes reaching 
10 inches in length. Although they have not yet had an opportunity of stu¬ 
dying its flowers, the wiiters name it Vanilla tiarei. Its commercial pro* 
perties are: large frmts(io inches) with very thick and hard epidermis; odour 
and taste weak, pleasant and sweet, but with an after-taste of heliotrope. 
In Java, and particularly in the Moluccas, vanillas of this type are found. 
Their commercial value is higher than that of the so-called Tahiti vanillas. 

1160 -- Onion CuItivation|m the West Indies.— Jackson, M. (Curator Botanic Cardens), 

in Imperial Department of Agriculture, H'esif IrJtes, Pamphlet Series No 78, pp. 1-30. 

Barbados, June 1915. 

Onion cultivation in the West Indies dates from the introduction 
into Antigua of the Bermuda onion from Tenerifie thirty years ago. In 
1903-4 the value of onions esq)orted from Antigua was £90 and in 1911-12 
it had increased to £1161. This crop is grown in the majority of the 
British West Indian islands, but the industry has obtained larger propor¬ 
tions in Antigua, where the number of onion growers at present is four 
times the number five years ago. 

The Bermuda is fiat in shape with a mild delicate flavour, thus being 
more valued as a vegetable than as a condiment. Experiments with other 
varieties of onions have not giv^i satisfactory results. 

The crop is generally transplanted in the West Indies and involves 
a considerable expeijditure of labour. The harvest generally takes place 
,in January and February but may be done three weeks earlier if the crop 
is sown directly in the fields without transplantation. 

Thus the crop may be placed on the markets from four to six weeks 
earlier than in other parts of the world. In addition to the extensive local 
markets there are also the Canadian and New York markets, which are 
generally bare of stocks at this time of the year. 
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During recent years a cooperative association has been established in 
Antigua in order to secure the development of the industry by attention 
to the grading, curing and packing of the crop for export. 

1161 - Grafting Plum on Peach as a means of Increasing the Vigour and Resistance 

* of the latter. — Me PHEE, C. E.j in The Journal of AgncuUmCi Vol. X, No. 6, p. 545. 

Wellington, June 21,1915. 

A Burbank plum was grafted on the trunk of a peach tree which was 
serioush diseased by Exoascus deformans Ickl. and only produced small 
hard unripe fruits. After the graft had taken, a surprising transfor¬ 
mation in the peach was observed: the disease disappeared and the 
peaches reached double their former size and became fully ripe two 
months later; some of them weighed ii oz. The crop in 1914 was 149 
lbs. and the average weight of seven fruits was 3 lbs. It will be useful 
to know if this effect can be attributed to the graft and if it would be 
advantageous to graft peaches with a blight-resistant plum such as 
Christmas. 

1162 - Grafting the Mango Inflorescence.— bt7rns,w., and prayag, s. h. (Agricultural 

Department, Bombay),in Journal and Proceedings, Asiatic Society of Bengal (New Series), 

VoL XI, No. I, pp. 7-8, plates VI-VIII. Bombay, 1915. 

The inflorescence of the mango [Manpfera indica T.) often becomes 
wholly or partly vegetative. One side of the branch may be reproductive 
while the other is vegetative. These differences in function and external 
morphology are found to be correlated witb the internal structure, the 
vascular tissue being thicker and better developed on the vegetative side 
of the axis. 

The writers have shown that the inflorescence may be grafted either 
on to another inflorescence or on to a vegetative branch. As a rule the 
inflorescence thus grafted dies after the fruit is ripe, but may persist and put 
out vegetative axillary branches. 

1163 -- Vine‘Growing in the State of Sao Paulo, Brazil. — Bulletin Ofidei du Btmm des 

Rensei^ements du Brisil d Paris, No. 35, pp. 5-6. Paris, Augu'st 15, 1915. 

In certain parts of the State of Sao Paulo the mean annual tempera¬ 
ture is between 17^ and 18^ C.; this has allowed of the vine having been cul¬ 
tivated there with success for about twenty years. The variety most 
commonly grown is the Isabel, but the hybrids Campos da Paz and Pupes- 
tris Paulista are also cultivated. 

The figures in Table I show the continual increase in wine production 
in the State of Sao Paulo in the present century. 

Tabtk I, — Wine production in the State of Sao Paulo, from 1900-19x3. 

Year gallons 

19 I 

1900-1901 ... 183900 

’ 190/I-1905 .,. 348 800. 

1910- I91I .. .. 297 100 _ , 

1911- J912 .. . . .. . 344 900 . ’ 

" 1912-1913 .. . . .. . . . 4 S 54 40 O' 
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The chief wine-producing municipality is Tiete, where the \ ine has been 
cultivated since 1885 with the best results. In 1911, 47 500 gallons were 
produced; in 1912 the production rose to 64450, gallons, but in 1913 it 
fell to 33 000 gallon on account of the bad weather. 

The data given in Table II respecting the crop in IQ13 in the principal 
wine-making municipalities were collected by the municipal prefects and 
the presidents of the Agricultural Commissions. 


Table II. 

Production grapes and wine in TQ13 in the principal mmicipnliiies, 


Town 

Approximate uumber 
of vines 

Production 
of grapes 

Production 
of wine 



tons 

gallons 

Tiet6. 

300 000 

—- 

33 000 

Serra Negra. . . . 

II5 000 

150 

44 000 

S. R6qiie. 

154 500 


164 760 

Itapira. 

1S200 

— 

II 000 

Amparo. 

52 000 

120 

15 500 

Una. 

12 000 

39 

3 300 to ^ 400 

S. Bernardo. . . . 

141 000 

3S 

6 600 


FURESTRv 1164-North American Forest Trees In Britahi.--!. henry, a., in 

Scottish Afboricultural Societyj VjoI XKIX, Part ii, pp. 156^164, 2 plates, Edinburgh, 
July 1915. — II. Balfour, F, R. S., in The Journal of the Royal Hortiiculkml Society, 
Vol. XEI, Part I, pp. 21-27, plates 17*24 London, August 1915. 

1 . — Of the many ISIorth American species of trees cultivated in Bri¬ 
tain, those which are of value as producers of timber are few in number, 
but of immense importance. 

Owing to the ver> small number of indigenous trees, exotic species are 
absolutely necessary for the economic production of timber in the British 
Isles, The Scots pine is distinctly a tree for use in certain districts only, 
characterised by a low annual rainfall and much sun in late summer and 
autumn. 

Early introductions to this country include spruce, larch, silver fir 
and sycamore from the continent of Europe; these were largely used in ]ilan- 
tations in the i8th century. The movement towards extensive use of 
exotic trees was accelerated by the discovery in the early part of the 19th 
century of trees of the Pacific Coast region of -NTorth America, where in a 
climate absolutely similar to that of Britain, the highest and most valuable 
type of coniferous forest has been evolved. 

The value of the conifers of this region is now universally admitted, not 
only in this country but also in Belgium and Germany. Three species — 
Douglas fir, Sitka spruce and Thuya plicata— are being planted more and 
more every year. These species provide vast quantities of timber at an 
early age, so that rotations of 40 years are possible. A plantation of 
Douglas fit and Thuya plicata near Dunoon on the Clyde yielded in 35 
, years after planting, 7 430 cubic feet of timber per acre, which was solp 
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for scaffold poles and realised £ 130 per acre, equivalent to a net revenue 
of £ 2 per acre jper annum. The land was situated near a market, but 
was rough and rocky and of no value for tillage 

Finns insignis produces a large quantity of coarse timber in a short 
term of years and is being planted in the Western parts of England, Wales 
and Ireland as shelter belts near the sea. 

Cupressus macrocarpa has scarcely been tried as a forest tree, but 
appears to be a desirable species in the milder parts of the British Isles. 
It is of rapid growth on most soils and the wood is very durable and pos¬ 
sesses only a slight odour. ^ 

Other valuable trees from the Pacific region are the I^awson Cypress, 
the Nutka Cypress, Tsuga albertiana, Finns ponderosa, P, muricata, and 
Abies gmndis which surpasses the Douglas fir in rapidity of growth. 

The broad-leaved species of the Pacific region are few in number and 
comparatively^ unimportant for forestry purposes, the most interesting 
being : Fopulus trichocarpa, Fraxinus oregona, Betula lyalliana, and XJm- 
bellularia californica. 

Betula lyalliana (erroneously?' known as B. occidentalis) is the best of 
all birches. TJ, californica, the Californian laurel, grows to a large size in 
Northern Oregon and yields a valuable furniture wood. As the southern 
species is often only a mere bush, seed should be obtained from the most 
northerly stations. The only forest tree of importance from the Rocky 
Mountains region is Larix occidentalis, which is the finest of all the larches, 
attaining a height of 160 feet and a girth of 15 feet and yielding timber of 
magnificent quality. It is more suited to a dry continental climate and 
should succeed in the Eastern counties of Britain. 

In the eastern region of North America the only conifer of importance 
is Finns strobus, which, owing to its liability to fungus attacks, has become 
difficult to cultivate in Europe, Of the broad-leaved species, Juglans 
nigra and Robinia pseudacacia may be advantageously planted in Britain.' 
Other species, though of little importance in themselves, may be useful for 
hybridisation. For example the American Populm deltoides has given rise 
to most of the poplars cultivated for timber in Europe. 

II. — In describing the tree and shrub flora of the Pacific Coast region 
of North America, the writer mentions the following economic species as 
having been successfully introduced into Great Britain : 

Fopulus trichocarpa when crowded with conifers often exceeds 200 
feet. It has sweet-scented leaves and gives promise of becoming a great 
tree under British conditions. 

Rhamnus purshiana, common in the southern valleys; the bark pro¬ 
vides the cascara sagrada of pharmacy; seed of this species and JR. cali- 
fornica were introduced a few years ago and widely distributed by Kew. 
Since the native supply of the bark is rapidly diminishing this introduction 
may give rise to a new industry. ; 

Vaccinium deliciosum from the valleys of the Cascade Rangeds reinark-'^' 
able for its sweet purple fruit, as large as a small grape, and has been suc¬ 
cessfully raised in Surrey. - 
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1165 - The Cypress and Juniper Trees ol the Rocky Mountain Region. — vSudworth^ 

O, B. (Deriilrologht). — Untied Stales Department of AgncuUure^ B-uUetin No. 207 (Con¬ 
tribution from the Forest Service, Professional Paper), 36 pp., XXVI plates, ii maps. 

Wasliingtoii, D. C., July 17, 1915. 

This btilletili describes the distinguishing characters, geographical 
distribution, and forest habits of all the know sjjecies of cypress {Cupres- 
su$) and juniper {Junipems) growing within the Rocky Mountain region. 
The region embraces western North and South Dakota, Montana, Idaho, 
Wyoming, western Nebraska, Colorado, Utah, Nevada, Arizona, New 
Mexico, and western Texas. Such outtying regions as the Dakotas, west¬ 
ern Nebraska and western Texas ate included because a few species extend 
from the main Rocky Mountain region into them. For the same reason 
Canadian territory lying directly north of the Rockies arid Mexican 
territory adjacent to U. S. Southwest are also included. Canada has no 
cypress or juniper trees that do not occur at some point within the United 
States. Mexico, on the other hand, has both cypress and juniper trees 
that are not found anywhere in the United States. Such species, however, 
are not considered in the present bulletin. 

The species described are: Arizona cypress [Cupressus arizonica Greene), 
smooth cypress (C. glabra Sudworth), common juniper {Juniperus com¬ 
munis Linnaeus), Western juniper (/. accidentalis Hooker), mountain 
red cedar (/. scopulorum Sargent), one-seed juniper (/, monosperma (Engelm.) 
Sargent), mountain cedar (/. sabinoides (H. B. and K.) Nees), Utah ju¬ 
niper (/. utahensis (Eugelm.j Lemmon), Knight juniper (/, Nelson)> 

big-berried juniper (/. megalocarpa Sudworth), alligator juniper {J.pachy^ 
phloea Torrey), drooping juniper (/. flaccida Schlechtendal). 

1166 - New Firs from Japan. — Shirasawa, a., m The Gardeners' Chronicle, Yol lyVlIT, 

No, 1494, PP* 98-99, I tig. lyondon, Auguj^t 14, 1915. 

Picea koyamai Shirasawa is a new forest species discovered in 191T on 
Mount Yatsugatake (Shinano province) at an altitude of 5000 to 6000 feet; 
It occurs unmixed in forests of Larix leptohpis. At 40 to 50 years old it 
has straight trunks 30 feet high, with a diameter of 10 inches. Old trees 
are not frequently met with. 

In the same locality in a mixed forest of Larix leplolepis, Pinus 
korai&nsis, Pinus parviflora and certain btoad-leaved trees is found (with 
a very limited distribution) the new variety Pioea bicolor Mayr vat. acicu- 
laris Shirasawa et Koyama (synonymous with Abies acicularis Maxim.^ 
Picea japonica Regel); in dimensions it is similar to Picea koyamai. 
Another variety, Picea bicolor Mayr, vat. reflexa ShnSiS^wz et Kayanxa was^ 
found in the valleys of Oi and Haya (Central Japan); it is distinguished by* 
the broad and recurved apex of the scales of its cones. At ,i|0 years old 
the trunk reaches 50 feet. 

^ A very rare species is Picea maximowiezii Regel (synonymous with 
Abies obovata japonica Maxim., Picea excelsa L.> var. ohovata japonica 
Maxim., Picea isohonoskii Mayr) the original habitat of, which was not 
known. It was discovered two years ago in the mountains of the Province 
of Shinano {Central Japan). It occurs in mixed forests with P* koraiemis. 



FORESTRY 


1495 


Picea bicolor and Larix leptolepis and reaches a height of 150 feet with a 
diameter of 5 % feet. 

Another new-variety, Abies veitchii lyindley var. olivaced Shira'=iawa, 
has been found in the high mountains of Central Japan (Rtji, vShirane, 
Nikko, etc.) at an altitude of 8000 feet in mixed forests with Abies veitchii. 
It is especially distinguished by the olive-yellow colour of its cones. 

1167 - The South African Camphor Tree. — Stapf, O., in Royal Botanic Gardens, Kew, Bulletin 
0; Miscellaneous Information, No. 6, pp. 297-298. London, 1915. 

Specimens of a “camphor tree'' discovered in the Wolf River Forest 
have been received at Kew and identified as a new species of Crypfccarya, 
closely allied to C. myrtifolia Stapf. At present it is only known to exist 
in the Wolf River Forests, part of the adjoining Schwarzwald Forest and in 
Flo Forest. It is nearly confined to the ridges and may be found at 
elevations of 2500 to 4500 feet. It forms a tall tree 80-95 feet high with 
clean straight boles up to 60 feet and a diameter at breast height up to 2 % 
feet. Natural regeneration from seed is fair aiid all sizes from the seedling 
stage are found. Straight and rapid-growing adventitious shoots often 
form on the stem and may reach 3 to 4 inches in diameter. The tree flowers 
profusely and though the flowers are inconspicuous, honey bees visit the 
tree when in full bloom, A. perceptible smell of camphor emanates from 
the leaves, bark, twigs and yotmg wood during the dry season and a few 
days after felling in the rainy season. The timber splits easily, is straight 
grained and may prove exploitable for furniture. 

Since considerable variation exists in the foliage of the same species 
of Cryptocarya, leaf branches should be collected from young trees, from the 
flowering region of old trees and from adventitious shoots. 

A botanical description accompanies the article, in which the species 
is described as C. vaccinifoUa Stapf. 

1168 - Utilisation and Management of Lodgepole Pine in the Rocky Moimtains.— 

Mason, d. T. (Assisi. Distr. Forester), United States Department of Agriculture, Bulletin 
No. 234 (Contribution from the Forest Service, Professional Paper), 5^ pp., i fig., VII 
plates. Washington, B. C., July 12, 19x5. 

lyodgepole pine {Pimis coniorta Loud.) is the most important commer¬ 
cial species over a large part of the Rocky Mountains. It is already used 
for railroad ties, mine timbers and fence posts, and in the future will no 
doubt be extensively employed for telephone poles and rough lumber. In 
addition to their commercial value, the lodgepole-pine forests are of great 
importance as a protective cover on the watersheds. 

Overmature stands of lodgepole pine should be cut practically clean^ 
Mature stands should be cut under the group selection system in otder to 
prevent an overproduction of small material and to secure increased growth 
of the smaller trees left. In marking under this system, the aim ^ould 
always be to insure against excessive windfall. Overdense young stands 
should be thinned whenever practicable. As’ a general thing, no special 
measures need be taken to secure reproduction. All brush on timber-sale 
areas should be piled and burned, "^ere artificial reforestation is neces- 
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sary, planting will usually be the most satisfactory method, though direct 
seeding may give satisfactory results on exceptionally favorable sites. 
Protection from fire is the first step in systematic forest management. 
At the end, volume-tables are appended. 


LIVE STOCK AND BREEDING. 

HYGIENE 1169 - Recent Researches in Germany on the Development of Strongylids and the 
Diseases caiised by these Parasites. — von einden and zeuneck e., m Cmtmihhtt 
fiiv Bakteriologie, Parasitenkunde und InfekHonskrankhtiitcn, Vol. 76, Nos. 2-3, pp. 147- 
148, I fig. Jena, May 20,1915. 

The writers have found that the eggs and embryos of Strongylids 
derived from the lungs of the host (roebuck, cattle, hare, goat, boar) may, 
after a few weeks, give rise to larvae capable of reproducing when placed on 
moist sterilised soil This fact was hitherto unknown. In four to six 
weeks the female lanm derived from the lungs lays eggs, in the sterilised 
soil, and these hatch out. The new larvae do not resemble those derived 
from the lungs, but have the same shape as the mother-larva. 

It is possible to obtain several generations on the sterilised soil; in 
two years the writers reared not less than twelve. The size of the eggs, 
embryos and larvae of the different generations obtained in the soil was 
very variable. 

Especially characteristic is the appearance of long-tailed and. short¬ 
tailed generations. The rapidity with which the different generations 
succeed one another is very variable. The larvae reared in sterilised 
soil axe yery resistant. The species studied by the writers are Sirongylus 
micmms (from lung of roebuck), Si fikria (cattle), St.paradoxus, (boar), 
St. commutatiis (hare) and St. capilkiris (goat). The results agreed fox all 
five species. 

It may be concluded from these researches that the free-living gener¬ 
ations of Strongylids present in the soil may reproduce without an animal 
host and have no need of pattiailarly favourable conditions ht their multi¬ 
plication. This explains why the disease carrsed by these parasites may, 
after some years’bf quiescence, reappear in a pasture. The ])arasite lives 
in the soil and, when the opportunity occurs, again infects the grazing 
animals. - 

In order to destroy the larvae in the soil, the urine of horses may be 
employed with more or less good results, also basic slag, calcium cyanamide, 
nitrate of soda and very dilute aqueous solutions of copper salts. All these 
compounds exercise a toxic effect upon the larvae. Preventive measures 
are naturally the best in dealing with the parasite. 

1170 - The Determination of the Wetting Power of Dipping Fluids. - Coopeh, w. f. 
and NtJTTALE, W. H. in The Journal of Agriadhml Science, Vol, XII, Fart 2, pp, 2I9-239, 
Cambridge, Sept. 1915, 

In determining the efficacy of a dipping fluid for sheep and cattk, a 
factor almost equal in importance to the quantity of tosdc'substance pre- 
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sent is the capacity of the fluid to wet the greasy fleece or hide. The diffi¬ 
culty of determining this factor, however, has precluded its consideration 
in the comparison of dips in the laboratory. The object of the writers is 
therefore to devise some simple laboratory test for the determination of 
the relative wetting powers of diflejrent preparations. 

The various criteria hitherto allopted for judging the wetting power of 
a given liquid are dismissed as unsound by the writers, who claim to have 
devised a method sufficiently accurate for all practical purposes for the 
comparison of dips provided these have a soap basis. 

When a drop of liquid has been placed upon a solid, its behaviour, i. e, ^ 
whether it will retain its form or whether it will spread out and cover the sur¬ 
face as a continuous film, will depend upon the relative value of three ten¬ 
sions : the surface tension of the liquid, the surface tension of the solid, 
and the interfacial tension of the liquid to the solid. Of these it is the in¬ 
terfacial tension which is the ultimate determining factor in wetting power. 
Although the interfacial tension of a solid to a liquid is not capable of prac¬ 
tical determination, that between a thick oil and an aqueous liquid can, 
however, be determined without any great difficulty, and, as the surfaces 
to be wetted by dips and sprays are usually of a greasy nature there appears 
to be no reason why in the comparison of wetting power a thick oil should 
not be taken to represent the solid surface. The authors* method of esti¬ 
mating wetting power therefore resolves itself into a determination of the 
interfacial tension of a standard thick paraffin oil with the liquid under 
investigation. In this method the oil is run from a pipette through the 
aqueous liquid and the number of drops formed from a definite volume of 
oil is cotmted. Where comparative values only are required the inter- 
facial tension may be taken as inversely proportional to the number of 
drops, since the diameter of the aperture of the pipette remains constant 
and tire difference in density between the oil and the aqueous liquid does 
not usually vary to any great extent. As it has been shown that the wet¬ 
ting power varies indirectly as the interfacial tension it follow’’S that the w^'et- 
ting power is directly proportional to the drop number. 

We thus have a simple and sufficiently accurate method of determin¬ 
ing and expressing in numerical values the wetting power of a solution. 

117X “ Tubercular Contagion in Dogs. *— bertani michele , inCcntramatt fUr Bakteno- 
logie^ Parasifenkundc und Infektionsh’imkheitcn, Vol. 76, No. 6, pp. 401-402. Jena, July 

1915. \ 

The writer records a case in which he was able to produce tuberculosis 
in a dog by transplanting into its abdominal cavity some tuberculous 
tissue from a cow. 

1172 - Diseases of Live Stock in England in 19145 (i)*— Board of AKncuium and FishGH^i 

Annual Kepori of tke Chief Veterinary Oficer for the Year 1914 PP* 

don, 1915. 

Foot-and-Mouih Disease. — Nine outbreaks of foot-and-moatb (bsease 
occurred during the year, only one of whicli (the subject of a special report 


(i) See also B. March 1915, No. 290. 
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(Cd. 7326, 1914) attained serious proportions. No definite and general 
cause could be regarded as underlying these outbreaks. 

Swim Fever (2). —' The number of out})reaks confinned was 4 536, an 
increase of 1783 compared with the previous years. Iji over 83 per cent, 
of the cases the diagnosis was established at the first visit. The lunnbcr of 
pigs which died or were killed as useless by the owners was 19 908 while 
the number slaughtered by the Board was 39 277, a considerably lower 
proportion, considering the number of outbreaks, than in the previous 
year. 

Swine Erysipelas, — Reported outbreaks of swine fever continue on 
investigation to turn out to be due to swine erysipelas and there is reason 
for believing that this latter disease still causes very considerable losses to 
pig owners. On completion of their new laboratory premises the Board 
intends to make and to supply serum on a large scale should the demand 
justify their so doing. Tables relating to the prevalence etc. of swine ery¬ 
sipelas give results in close agreement with those published in 1913. 

Glanders, — The total number of outbreaks was 97, of which 13 were 
due to infection by imported ponies. The number of outbreaks and also 
the number of animals affected show a very pronounced, and in the former 
case, continuous reduction since 1907. This progress is due to the recogni-, 
tion of the principle that the extennination of glanders (including farcy) 
from a stud or from a given area, can best be achieved by applying the mul¬ 
lein test to all hoises which have been in contact with infected animals* 

Anthrax. — The outbreaks of anthrax confirmed were 722. Cases 
are reported of domestic animals gaining access to the carcasses of infected 
cattle, with fatal results, the animals subsequently being found infected 
with the bacilli. The danger of cats and dogs spreading the disease by 
carrying portions of the flesh over large distances is obvious. In two cases 
the shoddy used for bedding animals which had died was thought to have 
introduced the infection. 

Sheep Scab, — England still suffers considerably through the ititroduc- 
tion of the pest causing this disease by sheep entering the country from Scot¬ 
land, and, although fairly well protected against infection from Ireland 
by the new system of compulsory dipping at the ports of landing, eases still 
occur. These are probably due to a small number of acari surviving C'ven 
severe dippings and suggest the advisability of a second dipping after the 
lapse of a short interval. The number of outbreaks occurring in Great 
Britain was 226, 

Tuhefouhsis (a) In swine. — The Board's Veterinary Inspectors have 
received the impression that this disease is increasing and a careful record 
of all cases is now being kept. Tuberculosis was diagnosed on 633 different 
premises, the number of swine affected being 989. The facts would seem 
to support the view that infection in swine is mainly of bovine origin though 
infected sows are a serious source of infection to their progeny. The im- 


(JSd,), 


(2) See also this Bulletin No. 1176. 
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portaiit question of the type of infection is now receiving attention at the 
Board^s Veterinary Laboratofy. 

{b) In cows. — The retums show 5 599 cases of tuberculosis with ema¬ 
ciation in England and Wales and 1118 cases in Scotland. For various 
reasons, havever, these figures are only to he regarded as approximate. 

Parasitic Mange, — In 1914, as in preceding years, the majority of 
outbreaks were reported among horses kept in large towns and industrial 
districts. Such figures as are available for 1914 show a decided decrease 
in the number of outbreaks. 


❖ 

Work has been continued in the laboratory in connection with Red- 
water in cattle and further experimental evidence has been obtained in sup¬ 
port of the view that the higeminum species of Piroplasma does not immu¬ 
nise against the divergens, and, conversely, that the divergens does not 
immunise against the bigeminum (South African strain). This should 
dispose of any doubt which may still remain as to the distinctness of the 
two species. 

The report closes with a paper on epizootic abortion (i) prepaied by 
the Chief Veterinary Officer for the Tenth International Veterinary Con¬ 
gress, London. 

1173 Mortality Among Grazing Animals in Germany Due to Simulium rep^ 
tSillS L. — Matthiesen, Peets and DAHLGRtisr, in Berliner TierarztUcke Wochcn- 
schriftf Year 31, No. 36, pp. 421-425. Berlin, September 9, 1915. 

In the districts of Neustadt and Fallingbostel, (low-lying ground near 
the rivers AUer and Leine, Prussia), a disease has been recorded for 10 years 
which regularly causes the death of a large number of grazing animals; 
the latter usually succumb a short time after having been put out to grass, 
(in April and May). Cattle are almost always the victims, horses are only 
rarely attacked. In 1905, the number of animals attacked in May, in the 
two districts, was 46 cattle and 5 horses, of these, 29 of the former and i of 
the latter died. The mortality was thus 59 per cent. The infected animals 
often succumbed at the end of a few hours, sometimes not for one or two days. 
In 1914, in the district of Neustadt, after a few days, 42 dead cattle were 
counted in a pasture. In 1915, the loss was less. The cases of disease 
usually decreased when the farmers kept their stock in sheds. 

The investigations made regarding this disease show that the death of 
the animals is due to the stings of the '‘'Sand-fly'’ Simulium reptam’Lf, of 
which there are large numbers in the pastures in question. 

The infected animals show signs of great restlessness, constantly chang¬ 
ing their place in the field and trying to rid themselves of the flies; On the 
naked portions of the body (external portion of the ear, the udder and abr 
domeh) numerous punctures may be observed resembling those made by 
fleas and which often cause bleeding. On the head, neck and flanks painful 

m). 


(i) See also B. Maj” 1914, No. 446. 
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swellings make tlieir appearance. The udder when stung by the flies often 
turns a purple colour. The heart beats more rapidly, respiration is impeded 
and the jugular veins become swollen. The animals die emitting groans. 

The post'-moitem examination of the animals reveals watery infiltrations 
in the conjunctive tissue of the parts stung. The mucits of the res])iratory 
passages is red and the heart contains decomposed blood. It is very pro¬ 
bable that the heart is paralysed by the toxic effect of the stings, and the 
treatment of the sick animals should consequently be directed to the 
improved fiuictioniiig of that organ. The nature of the poison is not yet 
known. 

The genus Simulium includes, in Germany, 30 species, of which 4 live 
in the low-lying ground near the rivers Allier and Leine, and of these, S. 
ref tans L. is the most common. This fly appears in especially large numbers 
in April and May. The female lays as many as 10 000 eggs, cither in the 
water of the river, or beneath the leaves of aquatic plants. 

The first batch of eggs is laid in April or at the beginning of May. Af¬ 
ter hatching out the young larvae attach themselves to the leaves aaid bran-- 
ches of aquatic plants. 

They pupate after the 4th moult, the transformation taking place 
beneath the water. The pupae are attached under the water in such a way 
that any lowering of the level of the latter exposes them to the fresh air and 
sunshine. This causes the imagines'' to emerge. 

The experiments made by the writers have shown that when pupae are 
kept permanently under water the insects never emerge, whereas if they are 
exposed to fresh air and sun they emerge after some hours. This explains 
why the flies appear in such large numbers when the level of the river water 
sinks. 

In 1915, the writers made investigations into the development of this- 
sand fly which appear to have demonstrated the occurrence of a second 
generation in the summer. 

Control of the disease. The Authorities of the Province of Plaiiover 
have" appointed a Commission with the object of devishig efficient methods 
of control. The said Commission has recently siiggested to agriculturists 
that they should remove their animals from the pastures at the time^ whc'U 
these pests appear in great numbers. No other method has been reconv 
mended as yet but research is being continued. 

1174 - Kesearehes on the Bacterial Flora of the Intestine of the Calf and the 
Diseases produced thereby (i). I. KOthb, on the Bacteria or the calf's intestme 
in CmiralbUtU /wr BakteriolosUf ParasiUnhunde und InfektionshrmiMieiten, VoL 76, No. 6, 
pp. 409-434. jaly 23 1915. — II. Stikdorn% Researches on ColHyphm Cf^lxsing 
disease in calves, Idem, Vol, 76, No. 4, PP. 245-256, Jena, June 28, ims, 

1. — The object of these researches was to determine i) the bacterial 
species in the healthy and diseased intestine of the calf and 2 ) their biolo¬ 
gical and physiological characters. The flora of the six poitions of the 




(i) See also present Bulletin, No. ii8s. 
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intestine — dtiodemim, jejunum, ileum, caecum, colon and rectum — were 
studied separately; on some occasions the bacterial flora of the stomach was 
also studied. The numerous milk-fed calves investigated consisted of 
both healthy and diseased animals. The experiments showed that the 
bacterial flora of the intestine of the milk-fed calves is not ph5^siologically 
uniform, but consists of three chief t3rpes always present, viz : B. acido¬ 
philus polymorphus ; B. coli; B. mesentericus, 

iUl three oiganisms rapidly coagulate milk and behave as acidophi- 
lous bacterid. Numbers ot various types of cocci also occur. B. aci¬ 
dophilus polymorphus is identical with B. hifidiis (Tissier) described in lite¬ 
rature as distinctly anaerobic. The latter organism develops also in aer¬ 
obic media, thus resembling B. acidophilus of Rodella from which it is 
distinguished by its considerable pleomorphism. For these reasons the 
writer describes it as B. acidophilus polymorphilus. 

The WTiter has also found two other bacteria much resembling the 
acidophilus type and believes that these three a,cidophilus bacterift form 
a s])ecial gioup which he describes as “ saureliebende Milchkotbakterien 
or the acidophilous bacteria of the excreta of sucking calves. 

The organisms causing intestinal inflammation are B. coli, the group 
mesentericus, and the streptococci found in the diseased intestine in almost 
pure cultuie. 

No spore-forming anaerobic bacilli, except the group mesentericus- 
subtilis, were found in the calf's intestine. A spore forming aerobic bac¬ 
terium was found on one occasion, but this has not yet been determined. 

II. — These experiments concern specially the organisms causing dy¬ 
sentery’" and pnei^monia in calves. Animals affected by these diseases 
showed all the forms of bacteria vary-dng fiom the coli to the typhus group. 
In the classification and identification of these organisms, their gavS pro¬ 
ducing power in different saccharides and higher alcohols is of considerable 
value. 

The following table gives the results of the species studied : 


studied: 

Dextrose | 

Lactose 

Saccharose 

Ara binose 

Ram nose 

Coli A . 


■r 

+ 

+ 

(+) 

C'oU B . 

“h 


— 

-H 

4* 

Famtyphus B. 

+ 

— 

— 

+ 

(±) 

Paroityphm C.. 


— 

— 

4- 

+ 

Oaertner*s bacillus. 

H- 

— 

— 

(T) 

(+) 

Coli C. and Oaertkter's typhoid 
bacillus .. 

— 

— 

— 

— 

— 


80 per cent of the Coli bacilli studied belonged,to the B. group that 
does not form gas in saccharose and 19 per cent to the A. group capable 
of fermenting saccharose. 
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A strain of Coli named C. did not produce gas in any of the media. 

In the GaErtnER strains, paratyphus B, panitypMi>s C, and also sub¬ 
groups of Coli different types may be distinguished according to their 
gas producing faculty. 

The paratyphns group B may be distinguished from Gaertner's 
strain by the formation of gas in arabinose and almost always in ramnose. 

1175 ~ Agglutination Studies of Milk from Cows Affected with Contagious Abortion. 

COOLEDGE, E. in Science (Proceedings of tlie Society ot American Bacteriologists), 
Yol. XEII, No. 1080, p. 352. Lancaster, Pa., Sept. 10,1915* 

The milk studied was obtained from a herd in which a high percentage 
of animals have repeatedly given positive complement fixatioii and agglu¬ 
tination tests for contagious abortion and having a record of frequent 
abortions. 

The milk from, each quarter of 61 cows has been examined at intervals 
during the last 6 months. Of these the milk of 18 (30 per cent) has given a 
positive agglutination test with Bact abortus, in one or more quarters, at 
some time, or during this period. The power of the milk of one quarter 
to agglutinate the abortion bacterium has been observed to spread to an¬ 
other quarter and finally to all four ; it has also been observed to die out 
gradually. Milk drawn at about the middle of the milking has the strong¬ 
est agglutinating reaction. 

An attempt to demonstrate the presence of BacL abortus in milk that 
agglutinates the organism has resulted as follows. Out of 18 quarters the 
milk of which agglutinates the abortion bacterium,, the milk of 14 produce 
lesions in guinea-pigs which are like the typical lesions caused by a pure 
culture of Bad. abortus. 

In the 7 cows whose milk has gradually acquired the power of agglu¬ 
tinating the abortion bacterium during this experiment one or both of the 
rear quarters have been the first to show agglutination. This suggests 
contamination of the rear quarters b3^ genital discharges. 

1176 - The Control of Swine Fever in Cfreat Britain. —■ i. Final Report of the Departmental 
Commitkeappointedbythe Board of A (nciiUurc and Fishmesto In juire into Stuine Fever, 
Eondou, 1915. — rr. The Journal of the Botrd of Ayj’huHure, Vol. XXIX, No. T), pp. 59 j- 
593. Eondoa, 1915. 

I. — The final Report of the Committee appointed by the President 
of the Board of Agriculture and fisheries in 1910 to enquire into swine 
fever embodies the following conclusions : 

The continued prevalence of swine fever appears to be due princip¬ 
ally to its highly contagious character, and the difficulty of its recogni-* 
tion by the pig owner in its early stages and in its milder forms. To these 
causes must be added the difficulty of completely tracing the place of origin 
and the movement of pigs by which the disease has been spread. The 
extirpation of the disease is practicable only by such drastic measures of 
slaughter as would involve a prohibitive outlay, and by such severe res¬ 
trictions on movement as would he fatal to the industry of pig keeping. 
Present circumstances, therefore, do not encourage the ‘view that the ex- 
tirpation of swine fever can be speedily accomplished. 
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At the request of the Committee special experiments were carried out 
by the Chief Veterinary Officer of the Board. The results of these experi¬ 
ments, full details of which are given in an appendix to the Report, are 
summarised thus : 

(i) The manure of pigs suffering from swine fever is infective. 

(3) A period of fourteen days may be regarded as sufficient to bring about the disinfec¬ 
tion of infective manure through natural causes. 

(3) jRats are not, as has been suggested, pathological carriers of swine fever. 

(4) All the available evidence suggests that swine fever is not disseminated by e-^temal 
parasites. 

(5) While persons, vehicles and animals which have been in contact with infected pigs 
or premises may carry infective material mechanically within the area of their movements, 
subject to the time limit indicated above, the evidence leads the Committee to the conclusion 
that all vide dissemination of disease is due to the movement of infective pigs. 

(6) A pig may become infective in three days after it has itself contracted infection and 
before it has actually exibited clinical sj^mptoms of the disease, and a pig which has contracted 
the disease may continue to be infective for a variable period, the extent of vffiich has not yet 
been fully ascertained, but which is often of considerable duration. 

(7) There would appear to be cases in which healthy pigs which have not been visibly 
affected by swine fever and which, on post morten examination show no evidence of having suffer¬ 
ed from swine fever, are infective and continue to be so for a considerable time. 

The following are the recommendations made by the Committee : 

(1) That the attempt to extirpate the disease by general slaughter should be abandoned 
for the present. 

(2) That the immediate object of future policy should be; 

{a) To reduce mortality from the disease; 

{h) To control tiie spread of the disease. 

(3) That in order to reduce mortality, the use of protective serum without avoidable 
delay in infected herds should be encouraged by every possible means and in particular by faci¬ 
litating the supply of serum. 

(4) That the production of immune herds by simultaneous administration of serum and 
virus should be undertaken where pig owners so desire, on premises selected as suitable and 
under careful supervision and restrictions. 

. {5) That in order to control the spread of disease the isolation of infected premises should 

be maintained by restricitve regulations, but that such restrictions should allow of the intro¬ 
duction to infected premises of pigs to be treated immediately with semm. 

(6) That careful consideration should be given, in the light of further experience, to the 
extent to which existing general restrictions on movement may be relaxed as the result of 
new measures. 

(7) That in view of the experimental results above referred to, the lapse of a short 
period of time may be relied upon for disinfection of premises, and should be regarded as pre¬ 
ferable to chemical disinfection in the cases of large quantities of manure and of premises 
not readily capable of being disintected by artificial means. 

The Committee are strongly impressed by the possibilities offered by 
artificial vaccination, and, in view of the advantages that might accrue 
from the discovery of a reliable diagnostic test, recommend the continuance 
6f research into these and allied subjects. 
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11 . — The Board of Agriculture and Fisheries proposes to adopt, on 
the occurrence of an outbreak of Swine Fever, a system of treating all the 
pigs on the infected premises, if the owner consents, by injection of serum. 

The Veterinary Inspector on his first visit to premises on which an out¬ 
break of Swine Fever has been reported, will, if he finds the disease present, 
offer the owner the choice of having his pigs dealt with either under the or¬ 
dinary regulations for the time being in force, or by serum treatment. 

If the owner chooses serum treatment, the Inspector will further give 
him the choice either of having all ailing pigs slaughtered, with compensa¬ 
tion, or of leaving the ailing pigs alive, so as to infect the other pigs, after 
they have been treated with serum, with the mild typ^e of Swine Fever 
which they can catch whilst the serum is active, and which, if caught, will 
leave them permanently safe afterwards from disease. In the case of the 
owner deciding to leave the ailing pigs alive the Veterinary Inspector will 
recommend measures for so mixing all the pigs in their yard or in their' 
pens, or allowing them to feed from common troughs as to ensure as far' 
as possible that all the healthy pigs shall catch the infection, which if the 
serum has been given before they catch it, will do them little or no harm. 

At the same time the attention of the owner is drawn to the risk of 
some pigs, apparently healthy at the time when the serum is given them, 
being already infected with Swine Fever. In such cases the serum may 
not protect them from a severe and even fatal attack of the fever, 

1177 - On Ovariotomy in Sows; with Observations on the Mammary Glands and the 
Internal Genital Organs (i). — Mackenzie, K. J„ and Marshall, F. K. A. (School 
of Agricultiu’e, Cambridge) in The Journal of AajiailHiral Sctence, Vnl. Vlt, Part i2, 
pp. 243 - 2 - 15 - Cambridge, 1915. ^ 

The present rxte records the results cd' oxperimeiits undertaken to 
ascertain the possibility of the destruction of mammary pigment in sows 
during the periods of glandular activity, and forms part of a continuous 
research on Ovariotomy in Sows {The Journal of Agricmltuml Science, 
Vol. IV, pp. 410-420, 1912; Vol. V, pp. 418-423 1913; Vol VI, Part 2, 
pp. 182-186, 1914). 

Four sows of coloured varieties were taken, viz., three I/urge Blacks 
and one Berkshire, and the mammary glands examined, incisions being 
made in the tissue for this purpose; pigment was detected in practically 
all the glands operated. Mter the examination the incised tissue was 
stitched up and dressed, the wounds healing by first intention. 

After 17 months had elapsed, during which period each of the above 
sows had two litters all the members of which suckled normally, the ani¬ 
mals were killed and the mammary glands re-examined. In no case could 
mammairy pigment be detected. The conclusions to be drawn from the 
experiments are of importance to the investigator who might be in danger 
of concluding that certain individual sows belonged to a strain which did 

(i) See ateoB. Aug. 1912, No; 1198 and B. Dec, T914, No. 1140. (id,), ' 
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not carry mammary pigment, when in reality he would be dealing with 
cases in which such pigment had formerly been present in quantity and had 
subsequently been removed. 

1178 - The Amino-acid Content of certain Commercial Feeding-stufls and Other feeds 
S ources of Protein. Nodlan E. H. (Chemical laboratory of the Kentucky Agricultural and feeding 

Experiment Station, Eexington). The Journal of Biological Chemistry, Vol. XXI, No. 3, 
pp. 611- 614. Baltimore, Md., July, 1915. 

The recent work of Mendel and Osborne and also that of McCollum, 
in the feeding of isolated proteins, has shown that certain amino-acids are 
essential for growth and maintenance. Their work has shown that the 
presence of the amino-acid, lysine, is necessary for normal growth. Tike- 
wise they have shown that tryptophane is necessary in the amino-acid 
make-up for maintenance, and more recently cj’stine has been found to 
play an important pait in normal nutrition. A new light has been thrown 
on the subject of nutrition by these investigations, and there is no doubt 
that many of the older ideas concerning animal feeding will have to be aban¬ 
doned. With such information at hand nutrition experiments will no doubt 
be placed on a more rational basis thad heretofore. In fact, it is probable 
to expect that protein feeding in the future will be based rather on the 
amno-acid make-up than on the results of past feeding experiments. With 
such ideas as these in mind a sj^stematic study of the nitrogen distribution 
in commercial feeding-stuffs and a few other sources of protein has been 
undertaken. 

The meth od used in determining the nitrogen distribution in the results , 
herein presented is that described by Van Slyke, {Journal of Biological 
Chemistry, X, 15-55, 1911-12), with a few minor changes. This method 
is based, not on the isolation of the amino-acids, but on the determination 
of their characteristic chemical groups, The sample of commercial feed¬ 
ing-stuffs and other protein substances were ground so as to pass through 
a 40 mesh sieve. The fat was removed by extracting the finely ground 
sample with ether. All determinations were made in duplicate. 

The results of these determinations are given in Table I. 

An examination of the results given in the table shows many marked 
individual peculiarities of the different mixed proteins. Among such pe¬ 
culiarities may be mentioned the absence of histidine in distillers' dried 
grains and in the cow-pea; the absence of non-amino-nitrogen, represent¬ 
ing proliiie and oxyproUne, in wheat bran and the maize kernel. The rela¬ 
tively large amount of lysine present in the soy bean, distillers' dried grains, 
wheat bran, dried blood, maize kernel, hemp-seed, and sunflower seed is \ . 
especially noteworthy. In contrast to this we have an absence of lysine 
in rice, oat grain, rolled oats, and barley grain. The mono-amino-acids 
constitute, in most cases, about one-half of the amino-acids present. The 
high ammonia content and the low lysine content of gluten (wheat) and glu- , - 

ten flour is marked. Similar results have been obtained m the analysis 
of gliadin by Van Slyke (Ibidem), The high arginine content of the pea¬ 
nut, black walnut, and hickory nut as compared with thd relatively small 
amount of arginine in the pecan is noteworthy. The ’reserve bf this is 
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Table I. —Distribution of nitrogen in various prottim substance'.. 


Substances 

Ammo¬ 

nia 

N. 

Melanin 

N. 

C3rstine 

N. 

Argi¬ 

nine 

N. 

Histi¬ 

dine 

N. 

bysine 

N. 

A^iniuo 
H of 
Ijl'ttrate 

UCO'tto- 

anpi ino 

a.c:Ji3, N. 

Nou- 
amino 
N. of 
iHirate 

Prolinc, 

oxypro- 

Imc, 

tr\"plo- 

phane, 

etc. 

Total 


per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

peroeut. 

pel cent. 

pel centu 

Soy bean. 

12.97 

3*69 

1.52 

15*52 

2.60 

7.02 

«S.76 

7.12 

99.20 

Distillers' dried 
grains. 

13.06 

8.21 

3.02 

11.27 

0.00 

4*79 

550.68 

10.66 

101.70 

Cottonseed meal . . 

14.06 

6,27 

2.74 

12.77 

7-57 

I.Q4 

* 5 -oz 

7.49 

97.86 

Cow-pea. 

11.83 

9.57 

6.74 

15.98 

0.00 

3-56 

IS.70 

0.58 

94 9^ 

Wheat bran .... 

9.67 

13,75 

5*96 

12.53 

3-84 

4.04 

m >95 

0.00 

99.74 

Maize kernel . . . 

4-63 

7.00 

4.06 

x6 19 

4-45 

8-S3 

41&.69 

0.00 

94'55 

Hemp-seed. 

9.93 

4-15 

2.05 

21.38 

3.01 

6.71 

I {>,|.20 

5.28 

98-73 

Kice . 

10.23 

9.9S 

6.97 

11.94 

3.18 

0,00 

se-83 

15*90 

97*03 

Sunflower seed. . . 

15*42 

5*73 

2.98 

16.80 

4-56 

4.86 

♦S-32 

5.27 

100.92 

•Rolled oats .... 

13*12 

2.60 

5*22 

12.12 

10-54 

0,00 

*6.99 

12.68 

103.27 

Oat grain. 

13*31 

2.97 

4.48 

11.42 

9.58 

0,00 

*3-49 

11.29 

96.54 

Sprouted oats . . . 

13.1S 

2.40 

5-32 

11.26 

9.61 

0.70 

/|%.6i 

12.4S 

96.56 

Barley grain. . . . 

16.19 

2.87 

4.38 

8.65 

6.70 

0.00 


18.3 7 

101,32 

Rye grain. 

15.00 

1*54 

2.20 

10.49 

1048 

1.24 


21.63 

100.52 

Swift's digester tan¬ 
kage . 

10.03 

6.88 

2.46 

12.34 

2.18 

2.50 

5*l^-73 

9.01 

100.13 

Armour's dried blood 

6.19 

5*^9 

2.02 

7.72 

8.37 

9*97 

5i:-53 

3*94 

95*44 

XTnroasted peanut . 

10.93 

4*3^ 

0.81 

20.82 

6.13 

5.3T 


1.40 

99.12 

Black walnut . . . 

10,71 

4*53 

1.27 

23*77 

5*98 

3.49 

4^5;.oi 

3.X2 

97.90 

Shellbark hickory 
nut. 

9*47 

6.59 

1.58 

24.24 

6.66 

3*37 

4 3;’25 

7,48 

103.61 

Becan. 

9*43 

6.21 

2.87 

6.91 

21.91 

3*25 

4^.28 

7*89 

100,75 

Olnten flour.... 

22.99 

1.31 

2.12 

8.86 

5*18 

0,40 

4(h.l9 

7.67 

97.72 

Gluten (wheat). . . 

22.53 

l.OI 

1*91 

7.61 

5*57 

0.51 

401,05 

9*7<5 

97*95 


* Possibly there is an error in the cystine determinations in the rice, n^iid oats of the above , 

series^ as the result of whidi the cystine in these grains has been found to ho Ww high aud the lysine 
correspondingly low. 


found in the histidine content of these nuts. Many other peculiarities and 
interesting facts presented by the results could be pointed OTLt, but the above 
rvill suffice to show the marked differences in amino-adcj content shown 
by these commercial feeding-stuffs and various other sources of proteins. 
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1179 - Feeding 0! Stock with Artificial Albumen in Germany. — Scc below, No. isoi. 

1180 - Nutritive Value and Digestibility of Juncus effusus and Scirpus 
Mcttsiris used as Litter* — Ertzdorfp-Kupffer, Nikolaus, in LandwirtschattliJi^ 
J(i.krbUcher, Vol. 48, No. 3, pp. 420'-487. Berlin, September 20, 1915. 

Tlie writer has studied the following points with regard to Juncus 
Scirpus Licusiris: chemicalcompositionanddigestibility of both; 
iufinence of the fatty matter of Juncus upon the digestibility of the other 
nutritive substances of the plant, influence of the fatty matter of Juncus 
upon the digestibility of coconut cake; feeding value of Scwptts for cows 
and its effect upon the composition of their milk and butter; value of these 
two plants as litter. 

The digestibility experiments, made on rabbits, showed that J'lmctis 
when freed from fat, is readih eaten by the animals, but is not digested well. 
When not deprived of its fatty constituents, it showed a higher digesti¬ 
bility only in the case of fats. A ration of fat-free Juncus with coconut cake 
was well utilised. A ration of fat-free coconut cake with Juncus (not 
freed from fat) had the effect of decreasing the digestibility of the other 
constituents of the cake and considerably increasing that of the fat sub¬ 
stances of Juncus. In conclusion, the digestibility of both plants was 
mediocre. 

deeding experiments on four milch cows showed that a daily ration of 
13 lbs. of Scirpus hay had no bad effect upon their health; the milk yield 
was decreased, even if only 4 ^ lbs, per head were fed. The control ration 
was oat straw. Feeding with Scirpus hay did not alter the percentages of 
fat or total solids in the milk, but the absolute quantit}- of these two con¬ 
stituents was decreased. The weight of the animals remained unchanged 
during the two months of the experiment. Feeding Scirpus hay did not 
change the consistency, flavour, taste or colour of the butter, but the 
Reichert-Meissl number was decreased and the iodine value increased. 

The value of these two plants as litter was considered by the writer to 
be considerable. Both can be used for this purpose, when the farmer has 
no other litter at his disposal. The manure obtained by their use is ot 
good quality. 

ir81 - Pflekly-Pears as a Feed for Dairy Cows (i). — woouward, t. h. Husband¬ 
man) , Turjsikr, W. F. (BuTeau of Auimal Industry) and Griffiths, David (Bureau of 
Plant Industry) in Journal of Agricultural Research^ Vol. IV, No. 5, pp. 405-450, 3 plates. 
Washington, D. C., 1915. 

The evidence afforded by previous trials with pxickly-pears {OptmUa 
spp.) and in the course of ordinary feeding practice still being somewhat 
inconclusive, it was considered advisable to secure more definite knowledge 
as to the, value of these plants as a feed for cattle. The experiments Re¬ 
corded in the above paper were carried out in Southern Texas from Octo¬ 
ber rgii to April 1913 under the direction of the Bureau of Animal Ihdusfry- 
The prickly-pears used in these experiments were grown from cuttings' 
of native species (0. gommei, 0. oyamlla, and another, undetermitied) <x>l- 


(i) See also B. Harqh iyi 5 > No. 299. 
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lected from uncultivated lands. Tlie forage value of these species differs 
very little from that of other species in Southern Texas, nor is there any 
great disparity between spineless and spiny varieties in this respect. The 
material used represented the growth of the first, second, and third seasons. 

For use in comparison with prickly pear such feeds were chosen as are 
common to its growing region, viz : sorghum hay, sorghum silage and cot¬ 
tonseed hulls. These were combined in various ways in the ration in order 
to determine the relative values of mediom and large quantities of prickl3’^- 
pear, of hay and prickly-pear, and the effect of adding prickty-pear to a 
ration of dry material.. The average analysis of prickly-pear fed in these 
experiments was as follows : — Water, 9T.30 per cent; crude protein 
(N X 6.25), 0.58 per cent; albuminoid protein, 0.29 per cent; ether extract, 
0.12 per cent, IST. free extract, 4.67 per cent; crude fibre, 1.16 per cent; 
ash, 1.76 per cent. 

Assuming the above mentioned feeds to have the following percentages 
of dry matter — prickly-pear 10 ; sorghum hay, 80 ; sorghum silage, 25; 
and cottonseed hulls 90'— and considering the nutritive value to vary in 
direct proportion to the content of dry matter, i lb. of sorghum hay was 
equal to 15.gibs, of prickly-pear when that plant was fed in large quantities 
and to lo.i lbs. when fed in moderate amounts. When prickly-pe^r in 
moderate amounts was substituted for a part of the dry roughage, it ap¬ 
peared to have but little effect on the digestibility of the other ingredients 
of the ration, in large amounts it depressed the coefficient of digestion, 
though not to any great extent. 

As a result of the maintenance trials it is believed that mature Jersey 
cows can be maintained on a daily ration of 3.5 to 6 lbs. of sorghum hay, 
60 to 100 lbs. of prickly-pear, and i lb. of cottonseed meal; or with 
prickly-pear as the sole lotighage, about no lbs. of that plant and 2 lbs. of 
cottonseed meal. 

In feeding prickly-pear alone palatability was apparently an import¬ 
ant factor, but though this plant sustained life for a long time it does not 
make, when fed in this way, a satisfactory maintenance ration, and may 
even result in the death of the animal. It is possible, however, that fed as a 
heavy or entire roughage ration it may be of considerable value in times 
of drought in reducing the water requirements of cattle. It has filso been 
shown that animals fed entirely on prickly-pear were more sensitive to 
^sudden falls in the temperature. 

The feeding of pricMy-pear produced a highly coloured butter, but had 
no appreciable effect on the flavour or keeping quality of the milk, though 
it certainly caused a reduction in the percentage of fat. 

The prickly-pear ration appeared to have no great influence upon the 
size and vigour of the offspring or upon the condition of the cow after par¬ 
turition. 

In conclusion, the writers consider that their experiments were suffi¬ 
cient to prove definitely that pricldy-pear is a good and palatable food for 
cattle. It is best to feed the plant in medium quantities, 60 to 76lbs. a day 
per cow. When fed in large amounts, 120 to 150 lbs, a day,, it causes exces- 
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sive scottring which the adition of salt to the ration is unable to prevent. 
On accountof the high content of mineral matter, it is thought that prickly- 
pear may be of special value as a supplementary feed with other roughages 
of a low mineral-matter content, such as cottonseed hulls. Detailed results 
of the experiments are given in numerous tables. 

1182 - The Influence of Milk and Carbohydrate Feeding on the Bacteriology of the In¬ 
testine, —kettger, Eeo. F., and Hurx, Thomas, G. {Proceedings of the Society of Ame¬ 
rican Bacteriologists), in Sciem, Vol XEn, No. 1080, p.352. Eancaster, Pa., Septem¬ 
ber 10,1915. 

The intestinal flora of white rats and of fowls is deteimined in a very 
large measure by the diet. White rats that were fed ordinary white bread 
and green vegetable food exhibited an intestinal flora which closely re¬ 
sembles that of man. Soon after the diet was changed to mixed grainamarked 
transformation took place. When to the diet of bread and vegetables a 
liberal amount of milk or of lactose was added the ordinary mixed flora 
quickly became simplified, and often presented the picture of only two or 
three types of bacteria, namely B. bifidusoi*iis$msi and jB. acidophilus of 
Moro. During continued milk or lactose feeding the acidophilus type may 
give way eventually to B. hifidus. Similar results were obtained in the do¬ 
mestic fowl, the acidophilus bacillus being the most prominent. The feed¬ 
ing of other carbohydrates; (dextrose, maltose, levulose, dextrin and starch) 
did not bring about such a change. 

The feeding of bacteria, even in large numbers, will in itself exert very 
little, if any, influence on the intestinal flora. B, bulgaricus suspensions ob¬ 
tained from plain agar growths could be recovered only occasionally from 
the faeces, and then in very small numbers only. On the other hand, when 
sterile milk, whether sweet or sour, was fed to white rats which exhibited 
the usual mixed flora in which organisms of the acidopUM type were, very 
few or absent, B. acidophilus, which in many respects is practically indistin¬ 
guishable from B. bulgaricus, rapidly made its appearance in the intestine 
and for a time occurred there in relatively large numbers. 

1183 - Importation of Breeding Animals to Brazil Subsidised by the Government (i).— 

Bulletin O^del du Burem de Renseignements du BMl d Pam, No. 35, pp. 3-4. Paris, Au¬ 
gust 15, 1915. 

By decree No. 11579 May 12,1915 the President of the Republic 
of Brazil has approved the Order formulated by the, Ministry of Agriculture, 
Industry and Commerce, concerning the importation with Government 
subsidy and the local transport of breeding animals. 

The principle provisions of this Order are as follows: 

To breeders and agriculturists who shall import with the consent of 
. or through the intermediary of the Ministry of Agriculture, Industry and 
Commerce, breeding animals in good condition and perfect state of health, 
the Federal Government will grant a subsidy (provided there is a credit 
for this purpose in the Budget) and free transport in the. interior of the 
country. In the case of cattle the subsidy shall consist only of free 

(i) See also B. Aug. 1915, No. 383, {Ed,}, 
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transport in the country and vaccination against redwater (piroplasmosis). 
The subsidy is applicable to the following animals : 

Cattle: Hereford, Polled Angus, Sussex, Shorthorn, Ehnousine, Charolaisc, Swiss, Sim- 
menthal, Freiburg, Norman, Red Lincoln, South Devon, Dutch (Holstehi-Frishm), Flemish, 
Guernsey and Jersey. 

Swine: Yorkshire, Berkshire, Earge Black, Poland-China, Tamworth. 

Sheep. —• Merinos : Rambouillet, Vermont and German. — English: Romney Marsh, 
Oxford Down, Shropshire Down and Southdown. 

Goats : Saanen, Toggenburg, Murcia, Angora and Maltese. 

Horses : a) Purebred Arab, Anglo-Arab and English; b) Hackney, Norfolk, Breton and 
Orloff; c) Percheron and Ardennais. 

Asses : Catalonian, Italian and Poitevin. 

The Minister of Agriculture may also authorise the importation of 
other live stock of proved utility. 

A stock breeder or agriculturist shall only receive a subsidy for the im¬ 
portation of 10 animals of the same species in any one year. A sub¬ 
sidy for more than lo animals may however be granted to stock-breeding 
companies or firms having more than 300 conlos {£34 000) capital; to Zoo- 
technical Stations, Agricultural Colleges and Institutions, etc. 

The Service of Pastoral Industry shall submit imported animals to 
sanitary inspection and shall arrange places for vaccination against piroplas¬ 
mosis. Vaccination shall only be performed on animals which have been, 
under the inspection of the Service of Pastoral Industry for at least two 
months in the places appointed for the purpose. If during this period the 
animals should die, the owners shall have the right to an indemnity (500 
milreis =£ 33-6-8, maximum per head of cattle). ThecOvSt of feeding and 
treatment during this time shall be borne by the Federal Government. 

Animals imported with Government subsidy must be between the 
following age limits: 

Cattle. 12 to 20 mouliis Goats .. to 20 uiouUis 

Swine. 8 to 12 » Horses. 4 to 7 years 

Sheep. 12 to 20 » Asses. 3 to r> » 

The animals shall be pure bred and accompanied by their pedigree and 
other legalised documents enabling them to be identified on disembarkation. 

The Government will encourage the acquisition of breeding animals on 
behalf of ‘stock breeders, agriculturists, States or Municipalities. Persons 
desirous of importing animals whose utility and ]iossibility of acclimatisation 
are recognised shall be authorised to pay into the National Treasury in gold 
the value of the order plus the cost of transport. When the Federal Govern¬ 
ment desires to import breeding animals for Zootechnical Stations or Model 
Farms their intention will be communicated to persons interested through 
the medium of the press so that their requirements may be ordered con¬ 
jointly. 

Subsidies for animals imported from Buropean ports are fixed as follows: 
horses, 500 milreis (£ 33-6-8); asses, 400 milreis (£ 26-13-4); pig«, 3:20 mil- 
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reis (£ 8-0-0); goatvS, 100 milreis (£ 6-13-4). They will be granted by 
preference to agriculturists and breeders inscribed in the Register of Agri¬ 
culturists and Traders dependent upon Agriculture established by the 
Ministry of Agriculture. 

1184 .Experiments on the Feeding of Dairy Cows. - walker, frank p, (Armstrong Coi- 
lege, Newcastle-npon-Tyne); Report on Further Experiments on the Feeding of Dairy 
Cows. — Q-fferion Bulletin Mo. 5, Newcastle-upon-Tyne, June, 1915. 

The present report gives the result of dairy investigations extending 
over a period of three years. Experiments were conducted with a.view 
to obtaining information on the following points : 

I. — The effect of milking at equal and unequal periods on the quantity and quality of 
the milk. 

II. — The effect on the quantity and quality of milk of a small amount of phosphates 
fed directly to cows. 

III. — The results of milking cows three times a day as compared with milking them 

twice. 

IV. — Comparison of palm-nut (kernel) cake with Bombay cotton cake as a food for 
dairy cows. 

The results of the experiments under the different headings may be 
summarised as follows: 

I. —It cannot be said that the total quantity of milk is influenced by 
the equal or unequal periods of milking, but the percentage of fat is very 
materially influenced thereby. Further, the relationship between times of 
milking and percentage of fat is a constant one. The results of the experi¬ 
ments, which extended over a considerable period, thus definitely confirm 
previous experience. 

II. — The improvement in poor pastures due to the application of 
phosphatic manures and consequent increased production of milk and beef 
on such pastures being well known, it was decided to test whether phosphatic 
material in the form of precipitated bone phosphate, fed directly at the 
rate of i oz. per cow per day, would have any influence on the temperament 
and nervous system of the cows and so influence quantity and quality of 
milk. 

In so far as these two latter factors were concerned, no appreciable 
result was obtained, nor was there any evidence of stimulation or other¬ 
wise of the nervous system. 

III. — No increase whatever in the milk yield was obtained by milk- 
itig three times a day in preference to twice. On the contrary, the extra 
driving and interference with the cows have produced results of a negative 
character. The quality of the morning milk is also afiected adversely by 
an additional , milking. The point is of interest to milk producers in tji^ 
close vicinity of towns. 

IV. — The chemical composition of the palm-nut cake used in the 
experiments approximated more closely to the common cotton cakes than 
to the more albuminous types like decorticated cotton cake or soya cake. 
Although the cows receiving the palm-nut cake did not increase in weight 
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in any undue proportion compared with those receiving Bombay cotton 
xake, yet their general condition was improved. Substantial evidence was 
obtained to show that palm-nut cake gives a higher percentage o.f fat in 
the milk. 

1185 - The Yunnan Breed of Sheep, China.— hallot, a., hi BuUeiin de rindoohine, y<eaf is, 

No. 112, pp. 165-182. Hanoi, IMarch-April, 1915, 

The province of Yunnan, China, with its high plateaux and moun¬ 
tains and temperate climate produces a race of sheep which, with the in¬ 
creasing means of communications, seems likely to he able to supply 
Tonking with produce at present supplied by Hong Kong. The contrasts 
of the vegetation are very marked, the flora of the valleys being sub¬ 
tropical, that of the plateaux resembling the Mediterranean flora, and the 
mountain flora being alpine in character. In the majority of the ] 9 lains 
the soil is very fertile and the country is suitable for sheep rearing and pre¬ 
sents possibilities for improvements in the race of sheep. 

The characters of this breed are as follows : 

Average height: about 24.4 inches; the ranis reach 25. in. and the ewes about 22.8. 
Average weight 71.6 lbs.; wethers weigh 85 lbs. and the (^0*3 only 59.5 lbs, at 3 to 5 yefus. Body- 
long and narrow; bones well developed; limbs somewhat long; shanks and hocks too heavy; 
muscular layers long and not very thick. Neck narrow, about 7 inches long. Chest deep 
but very narrow; sides flat. Croup sloping and short. Head heavy, ears long (5 inches) and 
drooping, sometimes held horizontally when the animal is attentive, giving a stupid expression. 
Some (about 14 per cent) have bony protuberances from which spring horns. These are 
broad and triangular at their bases, divergent, spirally turned, ridged transversely, and 
terminate in flat blunt tips. The ewes arc hornless. The convex forehead generally has a 
tuft of long hair. Orbital arches prominent, profile showing a depression at junction of frontals 
and nasals. Profile very aquiHne, broad, lachrymal pit not very deep. Face triangukir, long, 
with no projection at the level of the zygomatic process. Tail thin, short, lianging halfway to 
the hocks (7 inches) and hairy. Tliis peculiarity distinguishes then at first sight to the inexpe¬ 
rienced eye from ** Hongkong sheep mentioned above. 

The characters of this breed are defined in the following table. 


Average weights ami measuremnis. 




Wethers 

Ranis 

Ewes 

Average 

Wdght. 

. . . lbs 

84.26 

65.78 

59.73 

68.81 

Age.. 

» . . years 

3 

A 

5 

4 

Height . .. 

. . . inches 

24.4 

25 

23 

24 

I^eugth of body....... 

. . . » 

35.6 

35-3 

28.3 

33 

Circumference of thonax . . . 

. . . » 

31-9 

33*5 

31.6 

32.3 

Depth of Chest 

. . , » 

11.4 

12.2 i 

10,8 

n.4 

Breadth of chest. 

. . . » 

8.0 

7*9 

8.3 

8.1 

l^ength of croup. 

... » 

8.7 

9.6 

8.6 

9*0 

Breadth of croup. 

... » 

e .3 

6.4 

6.3 

6.3 

Eeiigth- of head . .. 

. . . » 

11,2 

12.9 

ii:.8 

11.9 

Breadth of head. 

. A 

1 

5*5 


5*4 

5.5 

Ears. 


4.7 




















SHEEP 


1513 


From these figures may be calculated the following indices and ratios: 


Excess of length of body (from the nape of the neck to 


the base of the tail) over height of withers. 8.6 in. 

Ratio of length of body to height. 1.36 

Thoracic index. 0.70 

Ratio of depth of chest to height of animal. 0.47 

Height of stermmi above gromid. 12.5 in. 

/ wether. 0.71 

Pelvic indices ram.. 0.67 

f ewe. 0.73 

Ratio of length of croup to height of animal. 0.37 


The fleece is white, black or white with spots of fawn, red or black. 
With the exception of a tuft of long hair hanging over the forehead, the 
fleece extends from the base of the neck to the knees and above the hocks; 
no wool occurs on the belly. Hair often occurs under the chest extending 
towards the withers. With certain rare exceptions the wool is mixed with 
kemp in variable quantity. In the tallest animals the base of the fleece 
consists of long stiff hairs. 

On account of its inequality and shortness of the fibres it consists 
of short pointed locks which are lacking in fineness. The average diameter 
of the fibres is 0.04 mm., the range being from o.oi to 0.05 mm. The fine 
wool consists of more equal fibres. The insufficient suint makes the wool 
somewhat rough and the fibres not very resistant. Some fleeces are curly 
but the majority yield a short glossy wool with individual variations. 

The sheep occur in most parts of the province except in some of the 
lower regions with a moist warm climate. They are tended by Chinese 
Mussulmans. The largest flocks consist of 100 sheep and are mixed with 
very tall and vigorous goats. No sort of hygienic treatment is observed. 
There is no definite mating period and no selection, mating being made in 
haphazard fashion and resulting in the degeneration of the race. Of dis¬ 
eases the writer onl) records the existence of a chronic bronchitis which 
is sometimes infectious. 

Sheep rearing in Yunnan is pursued for meat and wool. Wethers 
cost locally about 4 s to 6 s. Exceptional specimens may realise 14 s. Ewes 
have less value. Since there are no public abattoirs the animals are slaugh¬ 
tered each day at certain houses by means of a transverse cut in the 
throat. The dressed carcass weighs about 35 lbs. and realises about per 
lb. The hide weighs about 3.9 lbs. The flesh is tender and savoury when 
young but generally too lean. 

The sheep are shorn thrice a year, the fleece averaging 10 % to 21 ozs. 

The preparation of the skins forms a flourishing industry particularly 
in the province of Tchao-Tung. Skins -with their wool attached are used 
for making fur-lined clothes of which there is a good export trade. 

There is a very extensive field for breeding in Yunnan and the re¬ 
quirements and external demands might be increased without difficulty. 
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Experiments made in Tonking to acclimatise Yunnan sheep have not suc¬ 
ceeded, chiefly owing to the climate. Attention must therefore be paid to 
improvements in the import trade. This demands a larger animal weighing 
from 39 to 44 lbs. dead weight and yielding a fatter and moj'e savoury meat. 
The adoption of modern practices in hygiene, feeding, breeding and 
selection is necessary for any improvement in the breed, and shearing for 
the sale of wool should be more generally adopted. As an immediate 
measure the writer recommends better feeding. 

1186 ~ Results of Crossing Karakul Sheep with European, and especially British, 

Breeds. — Wallace, R. (Professor of Agriculture and. Rural Economy, University 

of Edinburgh), in The Journal of the Board of Agriculture^ Vol. XXII, No. 5, pp. 434-447^ 

IS figs. Eondon, August 1915. 

Characters of the KarakiU-Duzbai breed. — AmongvSt the various breeds 
of Karakul sheep, this is the best for wool after the disappearance of 
the small Arabi. It is an animal of large proportions, the fem.ales often 
weighing 200 lbs. and the rams 300 lbs. The ewes are hornless and some¬ 
times breed twice a year, occasionally producing twins or triplets. The 
lambs are quite black at birth and the fleece is finely curled and glossy 
during the first 3 or 4 days. At 3 months it is still black and consists of 
straight fibres; about the sixth month it begins to turn grey. In Bokhara, 
lambing occurs during the spring especially in March and April. Weaning 
takes place after midsummer and the ewes continue to yield milk until 
the end of autumn, m.aking about 30 to 40 lbs. per head of cheese known 
as'^Brinza'*. 

Results of crossing Karakul-Duzbai with other breeds. —- When crossed 
with European breeds the Karakul-Btizbai characters ap]oear dominant 
and the hybrids show an extraordinary increase in weight and a marked 
improvement in the taste of the flesh. For the production of hybrids for 
fur, the Karakul-Duzbai ram should be used, £is the reverse cross, (using 
European rams) gives a much inferior prodixct. 

The Karakul breed has been introduced into all the great continents 
It is about 16 years since it was introduced into the Crimea with good 
results. With the object of introducing it into the Transcaspian districts 
the Russian Ministry of Agriculture established 3:3 years ago a State sheep 
farm. According to Br. Young, however, the sheep retired are not pure 
Karakul, but Arabi-Afghans with mixed fleece containing fine wool. Ka¬ 
rakul sheep have also been introduced into the Kuban district (piovince 
of the Caucasus, along the sea of Azov). Where these have been crossed 
with local breeds, it ai>pears that soft-wool shsep have been rigidly rejected. 
The lamb-skins fetch x to 2 guineas, and the best as much as 3 guineas. 
According to the prices of the Poltava Agricultural Society, ordinary 
breeding Karakul sheep sell at from 6 to 8 guineas, but those known to 
have given particularly good results cost from 5 to 10 times as much. 

In 1903 a small flock was introduced at Eindchen (Brandenbtirg, 
Germany). Their lambs showed no deterioration, but it appears that, 
the imported sheep were not chosen with fleeces , completely free from fine 
wool (which prevent the formation of the curls). 
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Karakul sheep were also introduced into the sandy districts of the 
North German plains. The Rhoen breed gave the best results, but only 
after the 7th top-cross of pure Karakul ram. 

An attempt to introduce the Karakul breed into German South-West 
Africa was made in 1909 and into Texas in 19081 under the care of 
Dr. Young. 

Th^ Bureau of Animal Industry of the United States Department of 
Agriculture made experiments by crossing a Karakul ram with Barbado 
ewes (a cross from the Barbary). The Barbado second cross was com¬ 
pletely satisfactory (i). Dr, Young obtained excellent results by crossing 
Karakul rams with fawn-coloured Persian fat-rump ewes free from fine 
wool. The “Young Karakul Sheep Co. I/td ”, Charlottetown. P. E. I., 
Canada, obtained good results by crossing KaraWs with Scotch Blackface. 

Experiments in crossing a good Kaiakul-Duzbai ram with 37 ewes 
of British breeds (Scotch Blackface, Border Leicester, Romney Marsh, 
Herdwick, Cotswold, Dartmoor and Cheviot) were carried out in 1913 by 
the Edinburgh and East of Scotland College of Agriculture and the 
Board of Agriculture for Scotland. Forty lambs were obtained, all black 
with curly wool and with pronounced Karakul, characteristics. The 
experiment was considerably extended in 1914-1915. By continuing the 
crossing and mating it is hoped to obtain a breed capable of trans¬ 
mitting the Karakul characters and of higher quality than the Karakuls 
already available on the market. 

The success of obtaining a fur breed in Scotland is considered as almost 
certain but considerable time is necessary. At the same time there is 
also the possibility of obtaining a new meat industry. The lambs killed 
75 to 80 hours after birth (weight 8 to 10 lbs.) yield excellent meat and 
would probably realise about 3s per lb. 


1187 - Breeding for Increased Egg Production.— I/ewis,h. r. (Chief of tiie Department 
of PoiUtry Husbandry, Kew Jersey Experiment Station), in The Field^Vol XXV, No. 8 
PP- 519-520 and 550. New York, August 1915. 

During three years’ experiments at the ISiew Jersey Agricultural Sta¬ 
tion with Single Comb White Leghorns (2) the w^riter applied the results 
obtained by Peari. on the heredity of fecundity in fowls. As the result 
of this experiment the following method is recommended for the produc¬ 
tion of a strain of fowls of increased winter egg laying capacity. 

1) The maintenance of a small group especially for reproduction and 
independenc of those kept for commercial purposes. 

2) During tbe winter and spring months this flock should be 
trapnested to determine the heavy winter layers during their pullet 
year. 


(i) For the results obtained by Dr Young in the United States and Oinada, see B. 
Oct 1914, No. 929, and B. Dec. 1914, No. 1152. For the introduction of Karakul sheep 
into Argentina, see B. March 1913, No. 28s and B. July 19x4, No. 653. (Bd,). 

{2)SeeB.3Mjay 1915, No, 533 ; andB. July 1915, No, 731. . ^ 
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3) These good layers will be mated in the second year with cocks 
already known to have obtained good winter layers. 

4) This mating will produce the cocks required by the large groups 
kept for commercial purposes. The surplus pirllets not required for this 
special flock will also be placed in the commercial group. 

5) The vigour of the group must be maintained in the best possible 
condition since a diminution of vigour will prevent the bird from develop¬ 
ing completely its full powers. 

This method considarably increases the winter production of eggs. 
The only additional work required is the recording of the winter egg pro¬ 
duction of one or two special matings which are kept each yeai to continue 
the high fecundity line. 

1188 - Sericulture at Sao Paulo, Brazil. — Bulletin Offidel du Bureau de Rensei^nements 

du Brisil d Paris, No, 35, pp. 7-8. Paris. August 15,1915. 

Silkworm rearing has been tried in Brazil for several years and has met 
with success at Santa Veridiana, Agtta Branca, Penha de Franca, S^o 
Bernardo, Tiete, Itatiba, Sao Simao, Espirito Santo do Pinhal, Sao Joao da 
Boa Vista, Uberaba, Sabanna, etc. In the agricultural colonies amateurs 
are not uncommonly met with who, as an experiment, have collected small 
quantities of cocoons. Unfortunately there is no market for this produce. 
A silk factory is installed at San Bernardo, and another is under construc¬ 
tion with the object of purchasing the cocoons reared locally. 

The trivoltine species is generally preferred at Sao Paulo, and at Sao 
Bernardo baco reale ” gives good results. Fifteen grams of eggs ofbaco 
leale^' from Bergamo, Italy, produced 40 kg. (88 lbs.) of cocoons, of which 
one third were of first quality. 

One ounce (30 gms.) of selected eggs will on an average, yield the 
following results in Brazil. 


Expenditure £ s. d. 

I ounce of eggs.. 1 0 3 

4840 lbs of fresh mulberry leaves, iududiug cost of collecting 3 1:3 B 

Selection of leaves. x6 m 

38 clays, manual labour. 6 8 x 

Preparation of utensils, etc. 16 9 

I^ighting. IX 3 

Preparation of material and screens. 13 8 


Total expenses ... £14 2 6 


YieU 

Cocoons, 132 lbs at 2S per lb. 13 9 6 

By-products... X 7 0 


£14 t6 6 
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FARM ENGINEERING. 

AGRICULTURAL 

MACHiNERy 

1189 - Potato Digger Drawn by Horses and Worked by Gasoline Engine. — Farm impie- and 
merd News, Vol. XXXVI, No. 29, pp. 28-30. Chicago, Ill., J uly 27, 1915. implements 

Gasoline engines are now often mounted on harvesters in order to 
work the mechanism while the whole machine is being drawn by horses. 

The accompanying illustration shows a recent development of this 



Potato digger by horses and worked by gasoline engine. 


idea; a modern potato digger hauled by horses and on which an engine is 
mounted to do the digging, elevating, shaking and sorting. 

The engine is mounted close to the operator's seat, in a bracket from 
which it may be removed for other work at the farm, such as pumpmg, 
sawing wood and the like. It drives the mechanism by means of a hardened 
steel chain. If the machine runs into heavy digging or conditions that 
would stop a horse-driven machine, the engine keeps on working and the 
team can stop until the machine is cleared. 

With the engine, two horses are enough to draw the machine, while 
without it four are required. 
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1190 - New Desiccator for Rice (i). — Giomale di Risicoltura, Year V, No. ii, pp. 186-191, 
Vercelli, June 15, 1915. 

Sig. V. Maraghini, a civil engineer of Milan, lias invented the new de¬ 
siccator for rice shown in section in the accompanying illustration. 

The apparatus consists of a stove, which is not shown in the illustration. 



MatagHni*s rice desiccator. 

of a drying chamber provided with a fan and of an elevator for the paddy. 
The hot air, or the products of combustion, from the stove are forced 

{Bd.). 


(i) See also No. 1210, below, 
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by the fan V, driven by the electric motor M, into the chamber which con¬ 
sists essentially of a closed box, 5 feet by 8 ft. 4 in. and 8 ft. 4 in. high, 
the bottom of which is formed by a movable plane T which can be made of 
boards or wire netting or perforated metal. The inclination of T is regu¬ 
lated at will by the hand wheel This plane has at its lowest end a 
slit about half an inch wide, but which can be increased or diminished, 
running along the whole length of the side: about 5 feet. This slit cor¬ 
responds to the outlet of the hot air from the fan F. 

The paddy is fed into the hopper c by the elevator iV worked b5'' a small 
electrical motor and falls on the top of the plane 7 ' down which it glides 
continually to the slit &, where it meets the blast of hot air, which blows 
the grains upwards in the space 2 to 4 inches wide between the curved 
side and top r of the chamber and the parallel partition <7 whence they 
fall down again on the plane T and return slowly to the slit. The air loaded 
with moisture escapes through the opening v. After a certain time, about 
half an hour, the rice is sufficiently dry, the shutter P is turned down, and 
the grain is discharged through S, and fresh paddy is introduced. 

In order to ensure a better enclosure of the space occupied by the hot 
air a curved piece of sheet iron U is fixed in d and presses against the upper 
edge of r. Several glass windows are let into the sides of the box to allow 
the process of drying to be watched. 

One man is sufficient to tend the stove and regulate the inclination 
of the planes and shutter, etc. 

With the apparatus above described about 330 lbs. of paddy can be 
dried in half an hour, 

1191- CottrelFs Process of Electrical Precipitation, —Linn, Proceedings, Ameri¬ 

can Institute of Electrical Engineers, reviewed in The Engineering Magazine, Vol. XEIX, 
No. 3, pp. 426-427. New York, June 1915. 

Electrical precipitation is the term used to describe the removal of 
suspended solid or liquid particles from gases by means of a strong electric 
field maintained between collecting electrodes and discharge electrodes. 

In electrical precipitation as applied commercially by Dr. F. G. Cottrell, 
direct currents of exceedingly high voltage are used, up to 100 000 volts. 
The great field of application of the process has been in metallurgical and 
allied industries where it is used to recover valuable by-products, but very 
interesting applications have also been made in other industries, such 
as the collection of powdered milk, sugar, eggs, malt, grape or fruit 
juice, etc., in a plant installed by a milk flour company. These powders 
are thrown down from a hot gas consisting of evaporated solutions, emul¬ 
sions, etc., from which the water has been removed by heating. Excellent 
powdered organic materials are thus recovered cheaply. The preliminary 
removal of dust from the air insures a food product free from dirt. Another 
application is one for collecting potash salts volatilised from felspar at 
Calatanqua, Pennsylvania. 

Under consideration also is the collection of. potash from the burning 
of molasses, and from cottonseed hulls: 
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1192 - The Creeping Grip Tractor. — i. TheEn(*imcr, voi. cxix, No. 3101, pp. 560-562. Lon¬ 
don, June 4,1915. — 11 . Tractenr agricole k clmine-rail sans On. Le G6me Cm7, Vol. LXVIT, 
No. 5, PP* 76-77. Paris, July 31, 1915. 

In this American tractor, as will be seen from the accompanying illus¬ 
trations, the wheels which carry the weight of the back axle are reduced to 
the form of 3 or 4 small rollers B, which rttii on an endless self-laid track 
consisting of a chain made up of a number of short pieces of rail, with a 
scarph joint between them so as to form a continuous surface. Each piece 
of rail is formed solid with its own sleeper. The whole of the gear is snp- 




Ctccping grip tractor. 


Pig. I 
Side 
view 


Fig. 2. 
""plan. 


ported on wheels carried by a frame 2? which is free to swing round the 
back axle so as to conform to irregularities in the surface of the ground but 
is prevented from having lateral movements by a diagonal slay At 
the after end is the toothed wheel D which drives the cliain round, and at 
the forward end is a loose pulley to put the necessary tension on the chain 
of rails. 

The weight of the back end of the tractor is thus supported on a large 
flat surface, so that the pressure on the ground in the case of a 7 ton tractor 
is only about 7 lbs. per sq^uare inch and a big tractor can work on soft 
ground and, owing to the long contact surface, it can also pass over deep 
holes and ditches. 

The front axle is mounted on a single traiivsverse spring so as to allow 
of travelling over uneven ground (see fig. a). 

These tractors are built in five different sizes; the smallest, i6 HP> 
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being supported only by the track without any front wheels, in which case 
the turning is effected in a very small space by driving only one side. In 
the 50 brake HP. machine (35 tractive HP.) the effective track is 5ft. 4 in. 
long by 20 in. wide and the total weight about 8 tons. All these machines 
are provided with a special pulley shaft so that they can be used for thresh¬ 
ing or other operations in which a belt drive is used. 

1193 - New Machine for the Extraction of Olive Oil. — See below, No. 1200. 

1194 - Review of Patents. 

Tillage machines and implements. 

Canada 162 368. Garden tool, hoe, etc. 

162 384. Stump puller. 

162 420 Shovel. 

162 610. Harrow. 

Denmark 20439. Thinning machine for root crops. 

20 492. Adjustable tooth for cultivators, harrows and the like. 

Italy 147 551. New system of tilling the soil by means of two ploughs work¬ 

ing at tlic same time. 

United Kingdom 10 169. Improvements in plough tractors, 
io 407. Garden hoe. 

10 660. Apparatus for preparing land for ploughing. 

10 963. Plough for working amongst trees. 

11 264. Single fun'ow motor plough with propelling wheel mounted 

between the bars forming the beam. 

United States 1147 74 i- Itake tooth. 

1147 814. Cultivator attachment. 

I 147 907 — 1148 352. Harrows. 

1148 008. Disk pulverizer, 

1148 040 — 1148 088 — 1149 074. Engine gang ploughs. 

1148 254. Harrow attachment for ploughs. 

I 148 613. Ulster cultivator. 

1148 878. Cotton stalk puller and cutter, 

1149 102. Root cutting plough. 

1149 126. Weeder and cultivator. 

1 149 314* Sulky plough. 

1149 371 — I X 49 811. Ploughs. 

1149 720. Reversible gang plough. 

1149 900. Gang plough. 

1149 949. Weeder. 

1149 992. Disk furrow oijencr. 

1150 158, Cultivator. 

1150 534. Reversible disk plough. 

1151198. Reversible plough. 

Manure distributors. 

Denmark 20 462. Manure spreader. 

United States 1148 278. Manure loaders. 

1148 314, Manure spreader. 

1151 426. Pertflizer distributor. 
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AGRICiTT/rURAI, MACHI^^IERY AND IMPLEMENTS 


Drills and sowing machines. 

Denmark 20448. Planter. 

United Kingdom 10 131. Dibbling appamtus. 

12 031. Apparatus for sowing seeds in bunches or patches. 

United States i 149 105. Variable drop planter. 

I 149 118, Seeder or dropping mechanism for planters, 

I 150 310. Planter. 

Reapers^ mowers and other harvesting machines. 

Canada 162 462. Corn harvester. 

Switzerland 70 562. Scythe guard. 

United Kingdom 10 371. Motor for lawn mowers. 

10 920. Hook for cutting grain. 

13 068, Motor reaping machine. 

United States 1147 708. Mower. 

I 147 862. Yieldable reel for harvesters. 

I 147 961. Cotton picking machine, 

X 148 058. Flax puller. 

I 148 644. Harvester attachment for tractors. 

1149 280. Cotton harvester. 

I 149 681 — 1150 104. liarvesters. 

I 149 910. Hay shocker. 

I 150 206. Shock and bundle loader. 

Machines for Ufting root crops. 

Denmark 20 475. Machine for topping and lifting roots. 

United Kingdom xo 183. Root crop harvester. 

United States 1 148 492. Beet pulling and topping macliine. 

I 149 345. Root harvester. 

I 149 411. Beet topper. 

X 149 644. Beet puller. 

Threshing and winnowing machines. 

Canada 162 426, Threshing machine. 

United Kingdom 10 115, Threshing machine. 

United States 1147 911. Straw and grmn separator. 

X 149 mechanism for threshing machines. 

Machines and implements for the preparation and storage of crops. 

Canada 162 678. Hay press mechanism. 

Italy 149 157. Novelty in devices for chaffing and crushing straw. 

United Kingdom 12 665. Improvement in machine for sifting and grading potatoes, etc, 
12 897. Sugarcane mills. 

12 995. Device for sorting apples. 

13 0X1 —13 132. Machine for treating cacao and like seeds. 

13 098. Plant for drying tea, etc. 

United States i 147 710 — x 147 742. Hay presses. 

1147 756 — X 149 280. Com busker. 

1148 569, Ensilage packing device, 

1149 480. Hay fork. 

1149 567. Machine for screening, cleaning and separating seed ' grain, 

X 151 052. Hay lifting and carrying device- 
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Dairying machines and implements. 

Canada 162 642. Cream separator. 

Denmark 20^82. Butter worker. 

20 509. Device for the driving mechanism of separators. 
United Kingdom 9 858. Cow milker. 

10 967. Pulsator for cow milkers. 

United States 1148 706. Milking machine. 


Other agricultural machines and implements. 

Canada 162 417. Poultry feeder. 

Italy 147341* Automatic apparatus for raising liquids by means of a siphon 

and hydraulic recoil. 

147 016. Machine for extracting the juice of dtrus fruits with com¬ 

plete separation of mesocarp from endocarp. 

148 607. Auto-elevator or apparatus for raising water by means of the 

explosion of gas. 

149 158. Automatic safety device for untying animals. 

Switzerland 70 56.1. Fruit picker. 

United Kingdom 9 778. Agricultural motor tractor. 

10 026. Nut cracking machinery. 

10 202. Apparatus for electrolytic treatment of grain. 

10 601. Apparatus for extracting oil from nuts. 

10 641. Insect traps. 

10675. Glasshouses. 

10 801. Insecticidal powder blowers. 

10 941. Portable machine for binding faggots, hedge cuttings, straw etc. 

10 999. Apparatus for pickling seed grain, potatoes etc. 

11 088. Device for peeling osiers. 

II 620. Nut cractog machine. 

11 888 — II 971. Animal traps. 

12 308. Process for depericarping nuts. 

12 670. Apparatus for mixing, moistening and otherwise treating copra 
United States 1148 505. Tractor for harvesters and the like. 

1148 518. Apron wheel. 

1148 519. Wind motor. 

1149 403 — 1150 247. Tractors. 

1149 875. Windmill. 

1150 290. Motor tractor. 

1151161. Wire fence tightener. 


1195 - Oil-mixed Portland Cement Concrete. — page, i^ogan waller (Director, omce 
of Public Roads), in United Stages Department of Agriculture, Bulletin No. 230, 26 pp. 
7 figs., 6 plates. Washington, D. C., July 14, 1915. 

The production of the American Portland cement industiy has risen 
from 23 million barrels in 1903 to 93 million barrels in 1913. The concrete 
which is made from it is a structural material of perhaps mote universal 
adaptation than any other now in use. 

The farmer has found concrete exceedingly well adapted to the con¬ 
struction of buildings, water tanks, cisterns, silos, feeding troughs, etc., 

(i) See JS. Oct, 1915, No. 1077. , , i^^*) ’ 
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In spite, however, of its many virtues, faults are apparent in its ten¬ 
dency to crack owing to external temperature changes, to the rise and sub¬ 
sequent fall of internal temperature while hardening and to the shrinkage 
on drying. Then, too, it is more or less porous and absorbent of moisture. 

While experimenting upon road materials the writer made a promising 
discovery. He found that when a heavy mineral residual oil was mixed with 
Portland cement paste it entirely disappeared in the mixture and did not 
separate from the other ingredients after the cement had become hard, 
The possibilities of oil cement mixture for waterproofing purposes were re¬ 
cognized and extensive laboratory tests were immediately begun with the 
new material. 

These tests have now extended over more than two years and have 
demonstrated definitively the value of oil-mixed concrete in damp-proof and 
water-proof structures. Detailed results of the various tests are given in 
the paper, and the conclusions so far reached may be summarised as fol¬ 
lows : 

The tensile strength of oil-mixed mortar composed of i part cement 
and 3 parts sand is not impaired when the oil added does not exceed 10 per 
cent of the weight of the cement used. 

The compressive strength of mortar and concrete suffers slightly with 
the addition of oil, but when this is not above lo per cent the difference is 
not serious. 

Concrete and mortar containing oil are almost perfectly non-absorbent 
of water and are therefore excellent materials for damp-proof construction. 
The addition of oil, however, does not increase to any great extent the 
impermeability of concrete subjected to heavy water pressure. 

The bond between concrete and plain bar reinforcement is decreased 
by the use of oil, but when deformed bars, wire mesh or expanded metal is 
used there is no apparent decrease, 

A series of experiments was also conducted with a view of determining 
the effect of oil on the action of alxali salts on cement (i), and it seemed to 
indicate that such action was materially retarded by the addition of 5 to 10 
per cent of oil to a i: 3 mixture. 

Besides laboratory tests, experiments on a large scale in construction 
work have shown that oil-mixed mortar containing 10 per cent of oil is prac* 
tically waterproof under pressures as high as 40 lbs. per square inch, and is 
consequently advisable for damp proofing, at a slight extra expense, 
basement floors and walls, cellars, bams, silos, watering troughs, irrigating 
canals, etc. 

The paper gives the results obtained by the use of oil concrete as water¬ 
proofing material in constructions in actual service. It contains also in¬ 
structions as to the materials to be employed and the methods to be followed, 
and an appendix with tables on the physical tests to which oil-mixed 
concretes have been subjected. 

It concludes with a note and a caution : the former stating that a public 
patent has been granted for this process so that any one can use it without 
the payment of royalties, and the latter recommending extreme ^are in 
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proportioning, in mixing and in placing the concrete, without which it 
would be valueless. 


AGRICULTURAL INDUSTRIES. 

1196 - Experiments on Vinification in a Sulphurous Medium with and without Selected 
Ferments. — Daoiasso, G., and Sixtto, K., in La Rsvista di Viticoltura, Enologia edAgfet¬ 
na, Year XXI, No. 17, pp. 385 ' 393 * Conegliano, September i, 1915. 

These experiments to compare vinification with sulphur dioxide alone 
with vinification with sulphur dioxide and selected ferments were carried 
out at the School of Oenology at Conegliano, Italy. 

The must was placed in 5 vats of equal capacity: one was used as a 
control and the others treated in the following manner : i) with “ biosulphite 
Jacquemin " ; 2) with potassium bisulphite; 3) “ biosulphite Jacquemin'’ 
and “ multilevures Jacquemin'' 4) with “ multhevures Jacquemin'' alone. 
The chief object of this expeiiment was to determine which of the two 
methods is to be preferred for the wines of Conegliano when ‘‘oxidasic 
break ” casse ") or “ turn " occurs. 

The results include determinations of the composition, degrees of 
alcohol, behaviour on exposure to air and flavour, from which the follow¬ 
ing conclusions are drawn: 

The sulphitation method is always the most economical and the uiost 
certain for obtaining spontaneously limpid white wines and is a certain 
preventive of oxidasic break, and malolactic fermentation. These experiT 
ments show no special advantage from the use of “ biosulphite Jacquemin ” 
in place of ordinary bisulphite of potash. No advantage was found in the 
use of selected ferments. In the absence of sulphur dioxide they did not 
give favourable results in this particular experiment but this does not mean 
that they have no useful functions in modern wine-making. On the con¬ 
trary, selected ferments have been of great use in the dnification of grapes 
damaged by hail, diseases, and insects. 

1197 “ The Importanee of the Ammonia Content in the Valuation of Wine.— baha- 

GioLA, W. J., and Godet, C., in Zeitschnfi fur Vntmuchmgder Nahrungs-mdGenussmittelf 
Vol, 30, No. 5, pp. 159-216. Munster in Westphalia, September i, 1915. 

It has been shown that the method of distilling wine in vacuo for the 
determination of the ammonia is sufficiently exact for practical purposes 
and the detection of fraud, since the effective percentage of amm.onia is 
not changed by the presence of amines or other bases. For scientific pur¬ 
poses the percentage of ammonia, amines and other bases must be deter¬ 
mined separately by precipitating the ammonia as magnesium ammonium 
phosphate. These two methods may also be used in the study of ciders and 
the fresh juices of grapes and apples. 

In healthy wines the percentage of ammonia may vary between 0 and 
150 mgs. per litre. The maximum of 20 mgms. established by French wine 
merchants ought not therefore to be maintained any longer, / In cider the 
percentage of ammonia appears to be very small. 

^ It is concluded that the percentage of ammonia in wine is of great 
importance in its valuation ■ and should therefore be take into account. 
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SUGAR industry 


iigS - The Decomposition of Reducing Sugars under Conditions Analogous to those 

of the Manufacture of Cane Sugar. — van dei^ IvINDEN, T. (Pckalougan, java), in Ar¬ 
chie/ voof dc Smhenndustrie in Nedcrlandsch-Indie, Year XXITl, Part i6, pp. 653-685, 

Socrabaia, April 1915. 

These- researches, carried out as nearly as possible according to the 
methods of clarification in use in Java, were planned for studying the de¬ 
composition of reducing sugar during the clarification and concentration 
of the juice. This decomposition was measured by the decrease of the redu¬ 
cing power, since previous researches had shown that the substances formed 
have very little or no reducing power. Each experiment was begun with 
a 12 per cent solution of pure cane sugar and 2 per cent of invert sugar 
which was submitted to various methods of clarification. In every case, 
in addition to the amount of reduction, were determined the Biix, the pola¬ 
risation, the saccharose by CnKRGEr's method and the acidity or alkalinity. 
To each sample a certain quantity of calcium chloride was added, preli¬ 
minary experiments having shown that this salt has no effect on the decom¬ 
position of glucose under the conditions of the experiment. The exact 
percentage of chlorine in each juice was determined and all the values 
obtained were expressed in terms of the chlorine, which formed a standard 
for all the experiments. 

The defecation tests showed that the reducing sugars had scarcely under¬ 
gone any decomposition at all. 

, , In the sulpMtation tests the decomposition in no case exceeded 5 per 
cent. The method employed and the temperature of treatment (30<> or 80®) 
appeared to have no influence on the results, provided that the lime and 
sulphurous acid were added gradually so as to avoid, at any given moment, 

' a large excess of lime. The maximum decomposition from juice to syrup 
was 16 per cent, the minimum 3 per cent. 

In the carbonatation tests the maximum decomposition occurred during 
the treatment; it varied from 3 to. 13 per cent, much as in the case of sul- 
phitation. Simple or double carbonatation according to the old methods 
with one addition of lime causes a slightly stronger decompostion than De 
Haah's method, the maximum being reached by the old method of double 
carbonatation. 

The averages taken from tables of the Mutual Control Factories for 
19x2 show a decomposition of reducing sugars of 12.3 per cent for de¬ 
fecation, 15 per cent for sulphitation and 21.5 per cent for carbonatation. 
All these are higher than the figures of these laboratory experinrentvS. 
There are therefore other influences which come into play in the manufac¬ 
turing process to increase the decoiuposition. 

All the tests were repeated after the addition of 0.2 per cent of potas¬ 
sium acetate in order to study the influence of alkaline organic salts, but 
, no appreciable effect was observed: 

With regard to the other factors the following facts were observed: 

The Brix remained unchanged. 

Polarisation showed an almost constant difference between the figures 
obtained with or without clarification yrith basic lead acetate, thus prov¬ 
ing that the precipitated matter has only a very sjight polarisation etfect. 
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Only glucinic and lactic acids are not precipitated. In all tlie tests except 
that of defecation, the polarisation value increases during clarification, 
proving that it is the fructose that is especially attacked, but that at the 
same time the polarisation value of the reducing sugars may become zero. 

The saccharose (Ci^ERGET) remained constant except in the tests where 
inversion occurred. 

The reducing power was not influenced by clarification with basic 
lead acetate, the decomposition products having only a very slight redu¬ 
cing power. 

1199 - Sugar Industry in British India. — See above. No. 1157* 

1200 - New Spanish Method for the Extraction of Olive Oil (i). — BoleUn de la So- 

ciedad de Fomento Fabril, Year XXXII, No. 6, pp. 415-416. Santiago (Chile), June 1915. 

The main feature of the apparatus used for the new method of extrac¬ 
tion of oil from olives is a cylindrical horizontal iron pulper provided with 
a central shaft bearing blades and placed over a close-meshed wire screen. 

The shaft makes six revolutions a minute; the olives that are fed into 
the machine are in a short time reduced to pulp, the stones remaining 
whole and quite clean. Then, without stopping the shaft, a suction pump 
begins to act under the screen where it produces a partial vacuum and soon 
the oil begins to flowthrough the screen and into a vessel placed beneath it. 
When all the first quality oil, which amounts to about 40 per cent of the 
content of the mass, is obtained with the addition from time to time of only 
a little water at ordinary temperature, hot water is added successively 
and steam is also injected, by which means the inferior qualities of oil are ‘ 
extracted and the pulp is almost completely exhausted. 

With a small apparatus of this description, in six hours, 662 lbs. of, 
olives were treated. They contained 33 lbs. of oil per 100 lbs. of olives and 
of this quantity 30 % lbs. of oil were extracted leaving only 2 % lbs. in the 
pomace, and this with a pressure not exceeding half an atmosphere, while the 
most powerful hydraulic presses leave from 6 to 7 lbs. per 100 lb. of olives. 

The advantages of this method are the following : 

1. Poing away with the mills, millstones or rollers, costly presses, 
and the reed baskets and the like in which the olive pulp used to be pressed. 

2. Production of oil only from the flesh of the olive without the slight¬ 
est admixture of that from the kernel which easily becomes rancid and 
spoils the rest. 

3. Yield of twice as much best cold-drawn oil as with the ordinary 
more expensive plant, the oil being clearer and freer from lees. 

4. Easy separation of the remaining oil into second, third and fourth 
grade oil. 

5. Increase of total yield by 5 or 6 per cent. 

6. Considerable saving of time, labour and power. 

7. A higher grade of pomace, free from fragments of olive-stones and 
consequently much better suited as food for live stock. 

(i) See al 50 Eeb. 1911, No. 57 x. . ' 
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VARIOUS INDUSTRIES OR PLANT PRODUCTS 


1201 - The Artificial Manufacture of Aibuminous Forage in Germany,— uayddck, in 

Die Deutsche ZiickerindustnCj No. 39, pp. 650-654. Beilin, September 24, 1915. 

Dr. Deibrltck, Director of the “ Institut fiir Ganingsgewerbe in 
Berlin, some time ago devised a new process for the artificial manufacture 
of albumen as food for live stock. 

Sulphate of ammonia and sugar are fcimeuted in open vats with a suit** 
able yeast. In five hours the two substances are transformed into albumen, 
which may be fed to animals as concentrated food. 

The particular yeast used diSers from ordinary brewers’ yeast by its 
very intense growth and its power of assimilating cane sugar directly. One 
hundred lbs. of sugar produce 76 lbs. of food material containing 50 per cent 
of albumen. This new feed is ver} suitable for live stock, h'eeding experi¬ 
ments made by the writer during the last .4 months with coWvS, pigs, etc., 
gave excellent results and have shown that this process will become of 
great value to agriculture. 

It has the advantage of being very simple and of requiring only very 
little apparatus. The w^riter recommends the installation of a factory 
capable of producing 40 000 tons of fresh or 10 000 tons of dry food per 
annum. Such a factory could be annexed to a sugar or starch factory pro¬ 
viding a waste liquor containing not less than 0.75 per cent of sugar* 
Molasses might also be employed as a source of sirgar. 

The cost price of the dry albumen food is estimated by the writer at 
about IS shillings and six pence per cwt. for factories producing 4000 to 
^ 10 000 tons of dry food per annum* 

1202 New Method for Determining the Percentage of Shell in Ground Cocoa. — Wa- 

SICKY, R,,aucIWiMMER,C., in Zcitschrifi fur Untersuchung der NaJtnmgs-unti Genussmittel, 

Vol. 30, No. 1, pp. 25-27. Minister, i. W. July i, 1915. 

The quantitative determination of shell in cocoa has not been achieved 
notwithstanding the numerous methods suggested for this ptrrpose. All 
these methods are useless for additions of less than 10 per cent of shell 
The writers have devised a new method which easily detects the addition 
of X per cent of shell It is based on the use of ultraviolet light and a 
special microscope constructed according to the writer* s directions by 
RKichkr'I, Vienna. 

A small quantity of the cocoa is placed on a glaSvS slide and the color¬ 
ation under the microscope is noted. The pow'der from the cocoa bean 
gives a beautiful violet-blue coloration whilst that of the shells gives a 
brownish coloration. The shell is characterised particularly by a mucil¬ 
aginous tissue, the mucilage of which attracts attention by its colour which 
varies from a dull white to yellowish-green. The presence of this mucil¬ 
aginous tissue should form the basis of any examination of cocoa. In 
quantitative examinations a graduated glass slide is used. The results 
of the writer's experiments show that the presence of one piece of mucil¬ 
aginous tissue in i out of 3 samples indicates an addition of i per cent of 
Shell 

Samples, were prepared in the following manner: o.oi gm* of cocoa 
was treated with 5 cc. of a mixture of alcohol and glycerine for x hour, the 
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whole centrifugalised and the liquid replaced by i cc. of a solution of 
borax and glycerine. Alter being well stirred, a drop of the liquid is then 
placed on the glass slide, covered with a cover slip and examined under the 
microscope. 

, vStandard samples for comparison are also made from decorticated 
cocoa beans and shells, mixtures of the two being made beginning withi per 
cent of shell. 

This method is also adapted to the determination of very small quant¬ 
ities of ergot in cereal flours. 

1203 - A Rapid Method of Counting Bacteria in Milk. - frost, w. d. (Dept, of Bacterio¬ 
logy, University of Wisconsin), in Science^ Vol. XUII, No. 1077. Lancaster, Pa., 1915, 

The writer gives a preliminary outline of a method he is perfecting 
which will enable the bacterial content of a milk sample to be determined 
within a few hours. About o.i cc. of milk is mixed with standard agar 
and spread over a definite area of a sterile glass slide. 'When the agar is hard 
this little plate culture is incubated for about six hours under conditions 
which prevent evaporation. It is then dried, given a preliminary treat¬ 
ment to prevent the agar from firmly binding the strain, stained, decolor¬ 
ised and cleared. The little colonies, which are now definitely stained on 
? colourless background, may then be counted under the low power of the 
microscope. The results of the counts obtained in this way show no greater 
variations than those obtained by standard methods. 

In the case of recently pa.^teurised milks, or milks with a very lew bac¬ 
terial content, it is sometimes necessary to incubate the slides somewhat 
longer, viz. for eight hours. 

1204 - Researches on the Proteolytic Power of Lactic Bacteria belonging to the 
Group Streptococcus Iactfs» — Barthel, C., in CetiralUaU iiif Bakteriologiej Pa- 
rasitenkmde md Infektionskrankheiim, Vol. 44, No. 1/4, pp. 76-89. Jena, August 7, 1915. 

Previous researches have shown that the predominating organisms 
in cheese are Strepiocoems lactis and Bacterium casci and that they are of 
great importance in the maturation process. A difference of opinion, how¬ 
ever, exists as to the rdle of these tw'O organisms in this process. Most 
authorities consider that jB. casei (lactobaciUus) ism.ore especially concerned 
with maturation whilst Streptococcus lactis has only an indirect import¬ 
ance in assisting the shrinking of the cheese or the action of the pepsin 
in m.a,tura.tion and in preventing an excessive development of putrefactive 
organisms. 

The writer has conducted experim.ents to test this theory, Ba.ctetia 
weie isolated from hard Swedish cheese and the pure cultures were inocu¬ 
lated into skimmed milk of known composition. The cultures were kept 
at a temperature of 14 to 20° C. whereas other w^-oikers alwaysused higher 
temperatures of 20-350 C. After incubation the quantity of casein decom¬ 
posed by the bacteria was determined. 

The experiments showed that, contrary to the general opinion, the 
Streptococcus bacilli are able to decompose a large quantity of casein at 
a temperature of 14 to 200 C. At a higher temperature (36^ C) this faculty 
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is generally much reduced. S. casei on the other hand has a very effective 
proteolytic *hction atjC^C. whilst at 20® it is xuuch diminished, (i). With 
regard to the water-soluble proteins they arc less acted upon by the strej>to- 
cocci than by the lactobacilli. 

Considering that the predominating organism during the first months 
is the Streptococcus it may be concluded that this organism plays a direct 
role in the maturation of the cheese and decomposition of the casein. There 
are, however, strains of Streptococcus which do not decompose casein or 
only very little, but these organisms are in the minority. 

1205 ~ The Presence of Bacillus abortus in Milk. Bvans, Alice C. (Proceedings 
of the Society of American Eacteriolo^ts) in Science, Vol. Xmi> No. io8r, p. 352, 
I^ancaster, Pa., September 10, 1915. 

Special methods of plating milk samj>les which were drawn aseptically 
have shown that the bacillus of contagiou>s abortion occurs commonly in 
certified milk in the vicinity of Washington, D. C., and Chicago, Ill. These 
organisms grow profusely on serum agar plates. About 30 i3cr cent of the 
samples of milk from two certified dairies near Chicago, which were plated 
on serum agar, showed this organism to be present in milk at the time of 
drawing from the udder, in numbers varying from no to 4 300 per cubic 
centimeter. In one sample taken from a herd which does not produce 
certified milk, 50 000 of the Bacillus abortus were found per cubic centi¬ 
meter. This organism grows abundantly in the cream layer, with the for¬ 
mation of acid, but it grows sparingly in milk from which the cream has 
been removed. iPour per cent of lactic acid in the milk does not check 
the multiplication of Bacillus abortus in the cream layer. 

1206 - A Simple Test for B, sporogems in Milk and Water, •— WEXNmr, John 
(P roceedings of ilie Society of American Bacteriologists) in Soience, VoL XX^Il, No. 1080, 
p. 353, 3 ;ancaster, Pa,, September to, 1915. 

The sample of milk to be tested is placed in a sterile test tube, and 
enough solid paraffin is added to make, when melted, a layer one-eighth of 
an inch in thickjiess. The tubes are tlien placed in the paraffin own and 
heated at 8o® C. for ten minutes. After heating, they arc cooled rapidly; 
this causes the melted paraffin to solidify and form a cover which efFect- 
ively excludes atmospheric oxygen. The cultures are then incubated at 
37® C. for 24. hours. If B. sporogenes is present, it digests the lactose and 
forms gas which lifts the paraffibn plug. 

The test is simple, cheap and easy of application. When applied to 
market milk it gave the following results : 90 samples of 5 cc. milk each 
gave 28 per cent positive; 112 samples of 10 cc, milk each gdve 37.5 per 
cent positive; 34 samples of 15 cc. milk each gave 50per cent poisitive. 


(i) I^actobadUi froai Enuaentlial (Otuy^te) cheese are exceptions in having remarkable 
irrotcolytic power at go® C. , 
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1207 - Utensils as a Source of Bacterial Contamination of Milk. — prucha, m, j, ; hard- 
INO, H. A, and Weeter, H. M. (Proceedings of the Society of American Bacteriologists), in 
Science V0I. XI^II, No. 1080. I^ancaster, Pa., September 10, 1915. 

This investigation attempted to measure the amount of bacterial 
contamination received by the milk from the utensils in which it was 
handled between the cow and the milk bottle. 

Previously to the experiment aU utensils were carefully washed in the 
ordinary way. 

The results are summarised in the appended table. 

All Utensils Sterile. 

Bacteria 
per cc. 


1. ISIilk leaving the barn. 2 553 

2. Bbttled milk. 3 875 

Utensils Washed. — Only Bottles Sterile. 

3. Increase due to pail?. 57 077 

4. do. up to clarifier. 15 ?53 

5. do, due to darificr. 172763 

6. do. -f do cooler. 19 841 

7. do. 4- do bottler. 247 611 

8. Total in bottled mill^.. . 5i5 203 


1208 - The Composition of Dutch Cheese, and the System of Control for Whole-<Milk 
Dutch Cheese. van JRijn, G. G. D.,in The Analyst, Vol. XI/, No. 474> PP- 39X"39?' 
I/ondon, 1915, 

Although both varieties of Dutch cheese, viz., the spherical Edam 
variety and the flat Gouda type, were originally made from whole milk, the 
necessity for finding an outlet for the separated milk has led to the manu^ 
facture in Friesland of flat-shaped cheeses made from milk with different 
degrees of fat. 

The similar shape of these cheeses results in it being impossible to dis- 
tinguish between the full-cream article and a product containing anything 
down to a few per cent of butter-fat. For this reason the Holland Agri¬ 
cultural Society established stations under Government supervision, the 
duties of which include the control of the process of manufacture based 
upon the examination of: 

{a) the quantity and composition of the milk used ; , , ^ 

(6) the composition and quantity of the cheese and whey butter 
obtained therefrom; 

(^) the quantity of fat left in the whey. 

Only a cheese guaranteed to have been made from whole milk, to con-, 
tain not less than 43 per cent of fat in the dry matter and not more than the 
normal amount of moisture is entitled to be designated as a f^Hnream 
'Gouda cheese and so receive the oflScial stamp. 

In addition to the above control stations at the Hague and Utrecht^ 
one has been established at Eeeuwarden. The object of this station is to 
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establish distinctive marks of the different grades of skimmed cheese made 
in Friesland and to control the makers of cheeses of Cheddar and Cheshire 
types. No Government guarantee mark, however, is given for these vari¬ 
eties. 

The author gives figures to show the average fat contents of whole milk 
Gouda cheese for seven successive years ; these make it evident that whole 
milk cheese with less than 46 per cent fat in the dry matter is found only 
very rarely. Experience has shown that every cheese maker is capable 
of making cheese with at least 43 per cent of fat in the dry matter. 

At the same time, though it is possible to guarantee a minimum of fat 
in the cheese when properly made from whole milk, there is a striking lack 
of relation between the percentage of fat in the dry cheese and the percent¬ 
age of fat and non-fatty solids in the milk. Rich milk, consequently, does 
not necessarily mean a high percentage of fat in the cheese. On the other 
hand an increase in the percentage of fat in skimmed milk has a very marked 
effect on the increase of the amount of fat in the cheese, although here again 
there are irregularities which prohibit the estimation, with any ejiactitiide, 
of the amount of fat in the dry matter of the cheese from the percentage 
of fat in the skimmed milk. 

1209 - Tensile Strength and Elasticity of Wool. — millbr, Robert f. (Assfetmxt m Animat 
liusbandry, Montana Agricultural Experiment Station), and Talbiuan, William D. 
(Professor of Mathematics, Montana. State College of Agriculture), in Journal of A^ficuU 
tural Research, Vol. IV, No. 5. Washington, D. C., 1915. 

The difficulty in devising a method for testing accurately the strength 
of wool lies in the excessive variation among the fibres which necessitates 
the drawing of an impracticable number in order to test a given sanijile. 
Even when as many as 5 000 fibres per fleece were used the variation was too 
peat to give conclusive results. The writers decided, therefore, that what 
is more important than the ultimate breaking stress of the fibres is the qua¬ 
lity of the fabric woven from the wool. 

The strength of a fabric depends upon the tensile strength of the fibreSj^ 
i. e., the breaking stress divided by the cross section of the fibres; further, 
when comparing two pieces of material it is necessary to know tlie cross 
section of each fibre (a fabric from fine wool will contain more fibres to the 
yard than one from coarse wool). The results from testing fibres on this 
basis also proving misleading, attention was paid to a consideration of the 
degree witli which a fabric will withstand deformation, this being judged 
more important than high resistance to tearing. Young's modulus, which is 
the stress per unit area of cross section divided by the strain per unit length, 
will show the extent of such capacity under ordinary circumstances and a 
wool possessing a high Young's modulus will be expected to yield a fabric 
with high resistance to deformation of shape. 

By what is known as Hook's law, the stress divided by the strain is 
constant to a certain point and thenceforward the ratio decreases. This 
point is known as the elastic limit of the substance, and in determining 
Young's modulus the observations must be taken before this limit is 
reached. A record of the elastic limit for the fibres is therefore essentiah. 
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There follows a description, with illustrations, of an improved apparatus 
for testing fibres and for the accurate measurement of their diameter. 

Mention has been made of the great variation in the wool fibres. Sup¬ 
posing observations to be made on 100 fibres, the average for the separate 
fibres would not be expected to be the same as for another hundred taken 
from the same place. It is therefore necessary to take into accotmt also 
the probable limits of variation (i). If two samples have been taken and 
the tensile strength with probable variation determined, it is necessary 
to have a means of knowing with what certainty it may be said that one is 
stronger than the other and by how much. TOrile the fibres which have 
the highest average will have a probability of being the strongest, that 
probability is too slight to warrant any definite statement being made. 
The writers have therefore devised a diagram for plotting curves to give 
definite information as to the relative strength of fibres when averages and 
probable vaiiation are given and from which ma} also be read the per- 
c..ntage probability that one lot of fibres is stronger than the other, also 
the percentage probability that it is stronger by any given amount. Exam¬ 
ples have been worked in detail to illustrate the use of the diagram. 

Experiments have been made to determine the effect of the age of the 
sheep on the wool. In regard to the breaking stress and elastio limit it 
was practically certain that there was a decrease in tensile stiength from 
the second to the third and from the fifth to the sixth years, while in the 
case of other years the probability is not great enough to justify any very 
decided statement. 


1210 - The Drying of Paddy (3). — Targhetti, a., in 11 Giormle M RmcoUura, Year V, 
No. 17, pp. 283-38/^. Vercelli, September 15,1915. 

Paddy is dried to improve its keeping quality and to separate the 
glum.es from the grain so as to facilitate imlling. 

At the time of harvest the grain contains a.bout 25 per cent of water 
whilst the glumes contain much less. The glumes, being more exposed to 
the action of heat during the drying, harden first, forming a sort of 
fragile case easily detachable in the milling process. 

An intense and rapid drying would therefore appear desirable. Apart 
from the fact that the germ.inating power of the grain is diminished, a too 
rapid drying of the grain may cause a breakage of the grain and favour 
the formation of crevices which reduce its keeping qualities and market 
value. The drying process should therefore be slow and gradual, the in¬ 
itial temperature being lower in proportion as the grain is at a lower 
temperature and more moist. These factors have already been taken 
into account in the construction of artificial driers. 

There is no doubt that a rapid drying almost completely destroys 
the germinating power of the grain,, Experiments have shown that al¬ 
though nearly dry paddy m.ay retain its power of germination up to 6a^ C,' 
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(i) See also B. Dec. 1914, No. 117S. 
(s) See also No. 1190, abpve. 
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a temperature of only 40° C. is sufficient to destroy almost completely 
the germinating power of the cold damp grain. 

Although for practical purposes the loss of germinating power is 
negligible, since the amount of paddy required as seed is only about Vio of 
the crop and is generally dried separately with special care, nevertheless 
a loss of germinating capacity is almost always a sign of commercial de¬ 
terioration due to the breaking of the grain. However, the writer 
considers that these changes are only produced by constant intense heat 
and that a high initial temperature, if of short duration, is relatively 
harmless to the physiological condition of the grain. 

In natural drying for early rices, preference should be given to bare 
soil well beaten rather than to tarred, and especially concrete, surfaces, 
since the radiation of heat from the former is less rapid and therefore better. 
When the damp paddy is first spread out the soil is also damp and the sun 
not very powerful; in the afternoon the soil becomes heated through the 
ilayerof paddy, this heatbeing givenup again in the evening and coro.pen- 
sating for the absence of sun’s heat. We thus have the phenomenon known 
as inverse circulation in the atmosphere which should be applied in the arti¬ 
ficial process by passing the grain through the apparatus agaimst a current 
of dry air coming from the opposite direction. In this manner the grain 
first comes in contact with the air which has lost much of its heat and diyhess 
n passing over the previous layer of grain, and as the paddy advances it 
comes in contact with air o.f gradually increasing temperature and degree 
of dryness. 

The fact that the weight of water vapour required to saturate a unit 
volume of air is constant at a given temperature and increases rapidly with 
increase of temperature, accounts for the failure of numerous driers con¬ 
structed on the ventilation system. Also in the case of driers in tiers, even 
though dry air is introduced into the upper sections, it is necessary to raise 
the temperature of the air to obtain apprepiable results. It is therefore 
important to find the correct temperatures for this purpose so as to avoid 
pver-heating. 

The best method is that of inverse circulation described above and 
arranged so that ventilation and temperature of the ait introduced may be 
controlled according to the atmospheric conditions, the quantity of paddy 
and the degree of maturity of this latter. 
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DISEASES NOT DUE TO PARASITES 
OR OE UNKNOWN ORIGIN. 

I2II - The Ink Disease of Chestnuts (i). — vterx, i^., in iJAipe^ Series n, Year i, ino 12, 
pp 382-387, figs. 1-2 ; Year IT, No i, pp ii-i7,No 3, pp. 9^-99, plate III, No. 5, pp. 188- 
196, figs. 3-5 , No, 7-8, pp. 281-287 Florence, 191^-1915. 

Basing his observations on the results ol an examination of the go- 
pious liteiature on the subject and ilso on those of his own researches, 
the writer gives an account of the present state of knowledge concerning 
the ink disease of the chestnut. 

The different opinions as to the cause of the disease may be summarised 
in the following manner : 

1. —■ The mycelium of ordinary mycorhizae becomes parasitic 
(Gib:FI/1/I, Ds^tacroix, Da Camaia P:estana, Ducombt; owing to general 
weakening of the plant due to undetermined causes (Gibex<ij), to want of 
humus (Dbjacroix), to the existence of soil conditions unsuitable for nitri¬ 
fication (Da Camara Pestana), or to the preponderance of particular '"inju- 
rious mycorhizae formed by eminently parasitic mycelin (Deeacroix). 

2. — The mycorhizae are supposed to be attacked and kiUed by 
special parasites, viz. : a brown mycelium, perhaps to be attributed to 
Diplodia castaneae (Gibelei; ; Mycdoplicugus castaneae (Mangin) ; two 
undetermined brown mycelia and bacteria (Ducomet). 

3. — The roots with primary structure (excluding the terminal part 
where the mycorhizae are formed), as well as the roots with secondary 
structure, are also said to be attacked by parasitic micro-organisms, viz .; 
Torula exitiosa (De Seynes), Diphdia castaneae (Gibeeei), Armillaria 
mellea (Peanchon, Goizbt), the mycorhiza fungi themselves (Deeacroix, 

(1) See also B. Jan. 1911, No. 332; B, Feb. 1911, No. 635; AptU 1911, No. 1229; 
B. Aug.-Sept.-Oct. 1911, No. 3002; B, May 1912, No. 855; B. July I 9 i 3 > ^STo. 8S7; B. Jtfiy 
1914, No, 689; B, April I 9 i 5 » No. 445 {Bd). 
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Da Camara Pestana;, a fungus belonging to the Chytridiaceae (Ducomet), 
find bacteria (Ducomet, Da Camara Pestana). 

Delacroix and Da Camara Pestana, while admitting that the altera¬ 
tion of the roots is a parasitic affection, considci the disease not to be 
contagious, since the passage of the mycelium from symbiosis to parasit¬ 
ism is determined by the nutritive conditions of the host-plant. Ducomet, 
on the other hand, though allowing the same parasitism of the myeoihizae, 
thinks that the disease is contagious, for the mycelitim in question can 
attack directly the roots with secondary structure and behave as an 
extenial paravsite. Ducomet at present professes entire ignorance of the 
causes determining this parasitism. 

4. — The chemical composition and physical properties of the soil 
appear to have no effect upon the disease, although, according to Salvi, 
the first cause of the trouble should be sought in unfavourable soil con¬ 
ditions. 

5 . — In the opinion of Briosi and Parneti, the decay of the roots 
is only a secondary phenomenon, and a direct consequence of the disease 
produced by Coryneum perniciosum on the branches, which descends from 
the latter to the trunk and roots. 

6. — Petri considers that the decay of the base of the trunk and 
the adjoining parts of the main roots constitutes the first and most serious 
pathological s3rmptom of the disease; the affection of the mycorhizae and 
secondary roots is only a consequence of this rotting. This process, which 
is relatively slow, spreads from the heartwood outwards and from the base 
of the trunk downwards into the taproot and the other main roots and 
upwards into the trunk. The decay of the trunk i)recedcs the attacks of 
Corynetm on the branches. This fungus may be regarded as the cause of 
the rapid dying-off of chestnut trees already infected with the ink disease. 


BISBASEvS DUE TO BACTERIA, FUNGI 
AND OTHER TOWER PUNTS.- 

12X2 - Variety of Bromtxs uniotoMes Resistant to Vstihgo brnmivorsL, 
obtained in New Zealand. — See above, No. 1147. 

1313 •• Vidadico, a Vine Resistant to Mildew. — Torres, j. liso, in Hesmnen de Am* 
cuUim, Year 1915, Part 10, pp. 436-438. Barcelona, October 1913. 

On the occasion of the terrible outbreaks of vine mildew {Pkmopara 
vituola) in 1885 and 1887, the writer had occasion to obser\re at Magalldn 
(Prov. of Saragossa, Spain) the immunity of the vine called Vidadico or 
Frovechdn (also called ** Miguel de Arco a name liable to confusion with 
that of the distinct Miguel de Zaragoza'’). When, in 1901, the pre¬ 
sence of phylloxera was recorded in his district, the writer tried to save 
this vine by grafting ; the grafted products are still growing well and are 
resistant, having been able to resist infection in such a bad mildew season 
as 1015. 
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The writer recommends Vidadico for any land not too high or cold, 
where the grapes (which are of the third season of ripening) can attain 
complete maturity. This vine cannot stand too liberal irrigation: it re¬ 
quires only sufficient to prevent drying-out. Vidadico yields an abundant 
crop, the flowers set well and it grows freely. The wine from its grapes 
keeps well and is of good quality. 

1214 - Effect of Grafting upon the Resistance of Peach Trees to Leaf-curl. — 
See above, No. 1161. 

1215 “ Russian Pear Trees Resistant to BslcHIus amylovorus. — See above, 

No. 1140. 

1216 - Unusual Virulence of Cercospora beticola in France in 1915 . — 

Berthadlt, Pierre, in Journal if Agriculture pratique, Year 79, New Series, Vol. 28 (1914- 
1915), No. “56, pp. 550-551, n<4S. 68-69. Pari"^, September 23, 1915. 

In all the district of Paris, that of the Oise and Somme, the sugar-beets, 
or those used in the distilleries, were arrested in their grovd:h daring 
the autumn of 1915, by the growth of Cercospora hticola. This fungus 
occurs every year on the leaves of beets, but the results of its attack are 
usually of slight importance. It is interesting to observe that the excep¬ 
tional virulence shown by the fungus in 1915 was accompanied by great 
alterations in the chlorophyll granules, and the abundant and successive 
formation of red and yellow pigments in the leaf. 

The beets attacked remain much reduced in size and it was easy to 
foresee that the crop in fields that had sufiered severely from the fungus 
would not exceed 8 tons per acre. 

As a method of preventive control is recommended the collecting of 
infected leaves, which should be burnt instead of dug in. 

For future crops, seed from healthy parent plants should be used, 
diseased leaves removed, as Mangin recommends, or i per cent Bordeaux 
mixture sprayed on the leaves in the manner suggested by EriCKSSON. 
If the trouble persists, it would further be necessary to determine the cul¬ 
tural conditions that are likely to arrest it and to make experiments as 
to the comparative resistance of the difierent varieties of beets. 

1217 - Diseases of the Cinchona Tree in Java. — See above, p. 1423* 

1218 - Aplanobaeter micbiganense causing Withering of Tomatos in Italy.— 

pEGtiON, Vittorio, in Rmdiconti delle sedute della Reate Accademia dei Lincei, Cksse 
di Science fisiche, matematiche e ncdurali, Series 5, Second Half-year, Vol. XXIV, Part 3, 
pp, 157-160, Roma, 1915. 

During May 1914, the tomato crops in the district of Vasto''(Prov. of 
Chieti) were found to be attacked by a disease characterised first hy wither¬ 
ing of the leaves, which curled up and became dry, and subsequently by 
gradual collapse of the tissues of the stem, followed by the death of 
the plant. 

In transverse sections of the stem, distinct lesions localised in the vas- 
, cular region are seen. There are more or less wide zones; sometimes form¬ 
ing an almost complete ring, which are affected by a characteristic brown 
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alteration and undergoing active disorganisation. lyongitudiiial sections 
show that this alteration in the vascular system extends for considerable 
distances along the stem, passing thence into the branches, petioles and 
peduncles. 

There is no trace of alteration in the root system. 

Microscopic examination proves the advanced disorganisation of the 
vascular system ; as a result of the decay of the exterior and interior phloem, 
cavities are formed in which the xylem elements remain isolated. The 
xylem vessels, but especially the cavities mentioned in the phloem, appear 
filled with bacteria ; these remain as a practically pure culture even in the 
last stages of the pathological process, inside of organs showing, as yet, 
no outward signs of disease. 

The writer has isolated this micro-organism.; on being inoculated in 
June and July 1914 into plants of tomato, tobacco and Datum, it gave 
positive results in the first case alone. 

It seems that prolonged cultivation on artificial media greatly lessens 
the virulence of this, bacterium. 

The disease appeared at Vasto again in 1915 with the same syinptoms 
as before. 

The moqDho-biological characters of the bacterium regarded as the 
cause of the disease correspond to those of Aplanohacter michiganense, to 
which was due the bacteriosis of the tomato noticed in 1909 by E. F. Smith 
in Michigan. 

, The disease produced by this Aplanohacter seems somewhat wide¬ 
spread in North America, and according to Smith is identical with that ob¬ 
served by A. SfiECKEKMANN on potatoes in Westphalia in 1908, and at¬ 
tributed by him to Bacterium sepedonicum. Unlike what has been found 
in America, the disease at Vasto seems to be limited in its extent, being 
almost confined to a few gardens. So far, the writer has not found it else¬ 
where. 

1219 - A Bacterial Disease of Lettuce, due idJBacieriunt viriditivMum n» sp., in 

Louisiana. — brown, Nbm.ie a. (Assistant Pathologist, Bnreati of Plant Iiiftetry), in 
’ Journal of AgncuUuml Research, Vol. IV, Ko. 475 " 47 S. Washhigtou, 1 >. C., August xo, 

X 9 I 5 - 

In January 1915 the United States Department of Agriculture received 
from, Nairn, Da., some diseased lettuce plants {Lactuca sativa) accom¬ 
panied by the statement that the disease was ruining the lettuce crop in 
that locality. 

The jilants received were full-grown heads with some of the outer 
leaves entirely shriveled and dried and others in a soft-rotted condition. 
The centres of the heads were sound, but between the centre and these 
dead outer leaves were others affected in varying degrees. In some places 
there were numerous separated spots with a water-soaked appearance. In 
other places the spots had fused. Portions of many leaves were in a bad 
condition, while other parts of the same leaves were sound. 

Sections of diseased areas examined under the microscope showed 
numerous bacteria in the cells and between them. The organism presumed 
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to be the cause of the disease was isolated, and experiments of artificial 
inoculation into healthy lettuce plants were made, giving positive results. 

In this preliminary report the writer describes the organism in question 
under the name of Bacterium viridilividum n. sp. 

Cases of bacterial disease of lettuce had been reported from the Ver¬ 
mont, Massachusetts, Florida and North Carolina experiment stations by 
ly. R. Jones (1893), F. L. Stevens (1908), H. S. Fawcett (1908) and O. 
F. Burger (1912). In Italy, P. Vogeino (1904) has reported a bacterial 
disease of lettuce which he attributes to Bacillus lacUicae ; as the descrip¬ 
tion of the organism observed by Voglino does not agree with that of the 
bacteria studied by the writer, it is clear that the Louisiana organism is 
not the same as the Italian, but it may possibly be the same as some one 
of the unnamed forms previously isolated in the United States but not 
carefully described. 

1220 - A Nasturtium Wilt caused by|JSacfer/r//» solanacearam in Maryland. — 

Bryan, Mary K. (Scientifie Assistant, Bureau of Plant Industry), in Journal of Agricut- 

turalResearch, Vol IV, No. 5, pp. 45 I- 457 , 1-3, plates EXIIl-EXVI. Washington, D. C., 

August 16, 1915, 

In July 1914 nasturtiums {Tropaeolum majus) at Baltimore, Md., 
were found to be attacked by a wilt disease which prevented blossoming, 
stunted the plants and finally killed them. 

Researches made by the writer showed the disease to be produced by 
bacteria, which in morphological and cultural characters and by the re¬ 
sults obtained from artificial inoculations, prove to be identical with Bac¬ 
terium solanacearum F. F. Smith. 

Inoculations of the organism on tomato and tobacco resulted in the 
typical wilting of the plants, while inoculations on Tropaeolum'mth.s.vim- 
lent strain of B, solanacearum, isolated from tobacco from Creedmore, 
N, C., reproduced the disease with all its characteristics. 

Infection takes place from infected soil through broken roots, but sto- 
matal infection has also been demonstrated. 

Cultivated ageratums and verbenas were found susceptible to infection 
with both the nasturtium and the tobacco strains of B. solanacearum. 

Originally described by Erwin F. Smith (1896) from tomato, potato, 
and eggplant, this organism has now been proved infectious to one or more 
species of each of the following families : Solanaceae, Compositae, Eegumi- 
nosae, Verbenaceae, Euphorbiaceae, Bignoniaceae, and Geraniaceae. 

If tomatos, eggplants, peppers, potatoes, peanuts, or tobacco have 
shown this wilt disease, they should not be followed by nasturtiums (Tro- 
paeolum maju$). ^ 

1221 - Cucttrbiiaria piihyophila on Scots Pine in Scotland. —M* inxosh, Charles, 

in Transactions of the Royal Scottish AthoricuUural Society, Vol. XXIX, Paxt II, pp. 209- % 

210. Edtnbiirgli, July 1915. 

, In May 1907 the writer found a parasitic fungus on stenas and branches 
,of living Scots pine (Pinus sylvestris) in a plantation.,near Inver j[Xov^ld 
Wood) on the Dunkeld estates; Mr. Cari,ton Rar, of Worcester, det^- 
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mined it as Cucurhitaria pithyophila Fries; but was not aware whether or 
not it had been recorded as British. TubBUF and Smith (1897) mention 
it as occurring on the living branches of various conifers {Pinas ccmbra, 
among others), but do not say that it had been found in Britain. Since, 
1907 the fungus has also been found in the neighbouiing plantation of Bady- 
well. 

The characters of the disease are described, and the attention of forest¬ 
ers is called to it, since it is possible that some of the damage formerly at¬ 
tributed to the ordinary pine blister {Peridermium pirn corticola) may be 
due to this Cucurhitana pithyophila (i). 

1222 - The Canker of Scots Pine caused by Dasyscypha sabtilissima* —. 

BoRTHWiCK, A. W., and Wilson, Malcolm, in Transactions of the Royal Scottish ‘ 

Arboricultural Society, Vol. XXIX, Part II, pp. 184-187, plate XIX. Edinburgh, 

July 1915- 

Dasyscypha suhtilissima Cooke, which closely resembles the larch-, 
-canker fungus {D. appears to be not uncommon in Scotland. 

It was first described by Cooke on the bark of conifers in that country; 
it has been found in abundance, apparently as a saprophyte on Pinas 
sylvestris, in the Tynehead district (Midlothian). Recently, the writers 
have been able to study a specimen from Carmichael (Lanarkshire), where 
it had given rise to a characteristic canker also on vSeots pine. 

In the case in question, the canker extended about half way round. 
the trunk, and had produced a flattening and consequent constriction of ^ 
the stem as a result of partial or complete stopfiage of cambial activity 
in the infected area. The canker was in an early stage of development 
and greatly resembled that produced on the larch by D. willkommiL The 
distribution of the fructifications was,however, rather xtnusual; while in the . 
case of the larch these are generally found on the external parts of the 
canker, in the specimen examined they were grouped towards the centre 
of the diseased area. 

The ascigerous fructifications (ascophores) closely resemble those of 
D. willkomii in size and appearance, but as a rule their stalks are longer; ^ 
more marked differences are fotxnd in the asci of the two species, those of ' 
D. willkommii being about twice the size of those of D, suhtilissima. The 
conidial fructifications of the latter, which appear not to have been des**, 
cribed, are pillar-like and about i mm. in height, being in reality in , 
the form of irregular cups completely filled with a yellow mass of minute 
ellipsoidal conidia measuring 3 x i p.; the conidiophores are branched. 

D. subtilmima is recorded by Massbe on Abies pectimta and Larix 
europaea. A specimen on larch received by GrevieeB in 1882 from Sir L'j 
Jardinb of Jardine Hall, Dumfries, and identified by Cooke, is preserved ; 

in the herbarium of the Royal Botanical Garden, Edinburgh. The writers, ' 

* 

(i) In Italy, tins ftmgus iepoxtedini897 on silver’'fir [Abies pecUmta)^dA. Vallombrosa/^ 
near Florence.—See- Cavajia, Fr., XJeber eine neue Pilakrankheit der Weipstanne: CmutU^f 
taria pithyopUla {Kvmt) De K., in Zeitsehnft fw Rftmzenkranhhmtmt VTt, I>p. 321-32$, 
plate VI (Stuttgart, 1897). ' [Ed*]*' '^ 
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have received other specimens from Dunkeld on Finns thunbergii and P. 
densiflom, on which the fungus had produced cankers of the usual kind. 
The occurrence of D. s^ibtilissima on several host species is of consi¬ 
derable importance, since it is probable that this fungus can pass from one 
species to another. Experiments are being carried out to determine whether 
the larch can be infected by "the fungus from the Scots pine, and if these 
are successful the possibility of such infection may lead to a modification 
of our views on the occurrence and distribution of the larch disease. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

1223 - The Effect of Arsenite of Soda on the Soil. — Me George, w. t. — Haioaii Agn- 
cuUural Experiment Station^ Homluhtj Press Bulletin No. 50. 56 pp , 3 ligs. June 10,1915. 

About five years ago the Honolulu Station carried out experiments 
with various chemicals which showed sodium arsenite to be a very effective 
and economical weed destroyer, and now it is quite widely applied, especi¬ 
ally in rubber plantations, with good practical and economical results. 
But there still remains to be considered the effect of this chemical upon the 
soil and the growth of plants. Comparatively little work of this nature has 
been done. The Colorado Experiment Station has made some investiga¬ 
tions upon the death of fruit trees excessively sprayed with insolubje arse¬ 
nic compounds and the Bureau of Chemistry of the U. S. Department of 
Agriculture has investigated the death of plants by the arsenic settling 
of smelter fumes. In all cases arsenic has been found in both the soil and 
the plants in appreciable amounts. 

The Honolulu Experiment Station undertook an exhaustive study of 
the effect of this chemical upon plant growth and its physical, chemical and 
biological activities in the soil. 

The spray may be prepared in various ways, namely by boiling : i.— 
1.5 lbs, of sodium carbonate with i lb. of white arsenic (As^Oj); 2. — 0.4 lb. 
of caustic soda with i lb. of white arsenic; 3. — i lb. of sodium carbonate 
with 1.5 lbs. of arsenic; 4. — 1 lb. of caustic soda with 5 lbs. of arsenic. 
In the two first cases neutral arsenite of soda is formed, in the other two 
the acid salt is formed. 

The writer has shown that the neutral salt is the best from an econo¬ 
mical point of view; it adds less arsenic to the soil and is as effective as the 
acid salt for the destruction of weeds. The other experimental results 
are summarized by the writer as follows : 

Plant growth is very sensitive to arsenite of soda, the resistance vary¬ 
ing with the different plants and the different types of soil. It is assimi¬ 
lated by the plant and, on analysis of the dead plants, it may be found 
scattered throughout the tissues. 

The mechanical condition of the soil is materially altered by its pre- 
sence. Its action is primarily that of a deflocculating agent, thus checking 
the movement of water. 
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The influence upon the soil bacteria varies considerably in the differ¬ 
ent types of soil and no general rule seems to apply within reasonable 
limits. 

This chemical is strongly fixed by the soil, even resisting the washing 
of excessive rains, and is shown to accumulate in the top layer. A sample 
of soil taken from land sprayed for five years, on analysis, showed all the 
arsenic to be present in the top four inches of soil. 

While there is no immediate danger from the use of arsenite of soda 
in Idlling weeds, it should not be used in excessive amounts if, as these expe¬ 
riments indicate, the accumulation in the top few inches of the soil is to 
continue indefinitely. 

1224 - Lepidiam draba and Hypericum perforatum as Weeds in New 

Zealand. — I-Iughes, a., in TU Jomm of AgHmiltwe, Vol, X, No. 5, pp. 415-1if*. 

Wellington, N. Z., IVIay 20, 1915. 

Hoary cress {Lepidum drdba T.) and St. Johnswort {Hyperiami per jo- 
raUm L.) are becoming serious weeds in some parts of New Zealand. 

The writer has seen fields in some parts of North Canterbury nearly 
white with the flowers of Lepidium draba. Summer fallowing, deep plough¬ 
ing and frequent stirrings are the best means for eradicating this weed, 
which is a prolific seeder and difficult to eradicate when once it is established 
in the soil. Cutting to prevent seeding and frequent hoeing will often give 
good results, and any roots thus brought to the surface should be burnt* 

Hypericum perforatum is most troublesome in pasture land. With 
deep ploughing in a dry season, followed by a potato crop, the weed does not 
get a chance of developing; but care must be taken to keep the potato crop 
clean. A root crop may be required the following year before the land is 
safe for cereals. Since this Hypcrictm is a heavy seeder, it niust be cut down 
before the seeds are formed. 


INJURIOUS INSECTS AND OTHER EOWIJR ANIMATS. 

1325 “ African Aphididae. —Theobald, Fred. V., in Bulkiin of KnUmwhuiml Resvanii^ 
Vol VI, I’art 2, p|). 103-153, figs. 1-3S. Eonrlon, SepUniiber 1915, 

. The notes and descriptions of African plant-lice here published are 
based mainly on part of a large collection made by F. C. Wieecocks in 
Egypt since 1907, and apparently almost complete, for that country; as 
well as on specimens collected by G. Bedeokd in the Transvaal and the 
Cape and by T. J. Anderson at Nairobi, British East Africa. 

Three new genera (Neotoxoptera, Saltusaphis and Proiokchnm) are 
proposed, and nineteen new species described, while thirty-three species 
are added to the scanty African fauna. 

The following species are enumerated: 

' Macrosiphum pisi Kalt. 

Aphis pisi Kalt.; Siphomphom pisi Koch, Bucktou, etc.; ftiedaropham destmetof 
JohoBoti; Aphis pisurh Harris; ffeolmophom pisi Saiictaon; Aphis Uihyn Mosley, 
Walker; A. onohrychus Boyer; Acyrthosipkon pisi pisi Mortlw. 
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On broad beans [Vida faha)^ berseem [Tnfolium alexandnnum) 
^nd Medicago sp. in Egypt; on sweet peas [Lathyrus odomtus) at Nairobi. 
In Europe and America it occurs on peas [Pisum), everlasting pea [La¬ 
thy f us sylvestris), clovers [TrifoliuM pyatefise, T, yepens and T. hybyidunv) 
and shepherd’s-purse [Capsella huysa-pastoyis). 

Macyosiphum sonchi L. 

Aphis sonchi U.; Siphonophora achilleae Koch; S. sonchi Passerini, Bucktoa; S. lactucad, 

Koch (non Fabr.) ; Aphis serratulns 1 ,. ? ; Siphonophora alliariae Koch ? 

On thistle [Carduus sp.) in Egypt. In Europe it occurs on Ckyysan- 
themum segekm and cultivated chrysanthemums, Centavrea ni^ra and 
cultivated varieties, Cnicus ayvensis, Cayduus spp., Sonchus oleyaceus, 
Picris heyadoides, Cyepis biennis, Lapsana communis, Hieyacium sp. 

Macyosiphum compositae sp. nov. 

On Compositae and on a plant known as "'mocatha’*, in British 
East Africa. 

Macyosiphum nigyinectaria sp. nov. 

On garden peas and a native pea in B. E. Africa, 

Macyosiphum hederae sp. nov. 

On ivy [Hedeya helix) at Cape Town. 

Macyosiphum yosacfolium sp. nov. 

1 Siphonophora rosaecola Passerini. 

On roses in Egypt. 

Macyosiphoniella chrysanthemi Del Guercio. 

M. bedfordi Theobald. 

On chrysanthemums in B. E. Africa and the Transvaal. On the same 
hosts in Italy and England. 

Rhopalosiphum cayduellinum sp. nov. 

On thistles [Cayduus sp.) in the Transvaal. 

Rhopalosiphum lactucellum sp. nov. 

On lettuce and peach in Egypt. 

Siphocoyyne splendens sp. nov. 

On wheat in Egypt. 

Siphocoyyne nymphaeae E* 

Aphis nymphaeae X<.; A, pUmtarum aquatimm F.; Rhopalosiphum nymphaeae Kodi, 

Passerini; R. najadum Koch; Aph^s butomi Schrank ; A, aguaticus Jackson. 

On the lotus water-lily in EgJTpt. It is common in Europe, OQCUtiing 
on Utyiculayia vulgaris, Menyanthes trifoliata, Hydtocoiyh 'vulgaris, 
Ranunculus scehyakus, Nymphaea luiea, N. alba, Saurwu$ cemuus, Pan- 
tederia cordata, Lemna gibha, Acorus calamus, Hyifodmns marsus-ra-^ 
nae, Butonms umbellatus, Alisma plantago, SdgiUaria SsagiUifolia, Pota- 
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mogeton natans, Typha latifoUa, Spayganium ramostmi, AzoUa filiculoides, 
Marsilia qmdrijolia and Sahinia natans; in Aineiica it is also recorded 
iiomMyriophylhmivcylicillakmi, NympJiaea odorata, Juncus S])., Richar- 
dia afrioana, Calla sp., Elodca canadensis, Sag%ttaria variahilis, Najas 
jlexilis. 

Aphis hederella sp, nov. 

On ivy {Hedera helix) at Cape Town. 

Aphis psei^idocardui sp. nov. 

On thistles {Carduus sp.) in the Transvaal. 

Aphis leguminosae sp. nov. 

On beans and cow-peas in Egypt; on Gkditschia triacanthos in B. E. 
Africa, 

Aphis compositae sp. nov. ,, 

On Compositae (species unknown) in B. E. Africa. 

Aphis (?) cynarae sp. nov. 

In the flower-heads of the artichoke [Cynara sp.) in Egypt. 

Aphis punicella sp. nov. 

On pomegranate {Pmica gmnaUm) in Egypt. 

Aphis parvus sp. nov. 

On chrysanthemums in Egypt. 

Aphis maidis Fitch. 

On wheat in Egypt. 

Aphis laburni Kalt. 

On Robinia sp. in Egypt. 

Aphis medicaginis Koch. 

On Medic ago sp. in Egypt, 

Myzm tetrahodus Walker. 

Siphonophora fosarum Koch {nec Kdt. and Walk.) 

On roses in Egypt, 

Myzm asclepiadis Pass. 

Aphis mgfipes Theobald. 

From Uganda and the Transvaal; also known from Italy, Pound on 
Asclepias lunata, Gomphocarpus fruiicosus and Salix sp, 

Neotoxoptera violae gen. et sp. nov. 

On Viola sp. in the Transvaal. 

Chaitophorus populi E. 

Aphis populi If, I A, populeii A . popuU-aihae ; Ardaphis popuU Walk, j Chat* 

ipphorm. Imeomdas Koch ; C. leucomshs v. lyftdm Ferrari. 
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From Egypt, Widely distributed in Europe, Food-plants: Po- 
pulus alba, P. tremiUa, P. dilatata, P. nigra and Primus sp. 

Callipterus ononidis Kalt. 

Aphis ononidis Kalt. ; Chaitophorus ononidis Koch ; Myzocallis ononidis Pass., Ferrari ; 
Chaitophorm maculaius Buckton ; Callipterus trifolii Monell. 

From Eg3npt- Also occurs in Europe, North ArD,erica and India. 
Food plants: berseem {Trifolium alexandrinum), T, prafense, etc., Ononis 
spinosa, Medicago saliva, 

Saliusaphis scirpus gen, et sp. nov. 

On Scirpus sp. in Eg3rpt. The apterae are peculiar in jumping away 
when disturbed. 

Anoecia willcocksi sp. nov. 

On the roots of wheat in Egjrpt. 

Lachnus viminalis Boyer. 

Aphis viminalis Boyer; A, saligna Sulzer, Walker ; A, salicina Zctt.; A. saliois Cxixiis\ 
Lachnus dentatus Ee Baron ? 

On Salix sp. in Egypt. 

Protolachnus tuberculostemmata gen. et sp. nov. 

On Pinus sp. (? P. halepensis) in Egypl^* 

Pemphig%is globulosus sp. nov. 

On Populus sp. in Egypt. 

Tychea phascoli Pass. 

From Eg3pt. Also occurs in Italy, France and Great Britain. 
Food-plants: roots of beans [PhaseoLus vulgaris, P, cocoincus and Vioia 
faba) ; also Brassica, Euphorbia and Amaranthus. 

Rhizohius (})graminis Buckton. 

On roots of wheat and various grasses in Egypt. 

The following new localities or food-plants are also recorded: Macrosi- 
phxm rosae 1 ^,, on roses in Egypt; RhopalosipJmm dianthi Schrank, on po¬ 
tato, peach and apricot in Egypt, and on tobacco in the Transvaal; ApM$ 
gossypii Glover, on maize in Egypt; A. iavaresi Del Guercio, on Jamaican 
lime {Citrus sp.) in B. E. Africa; A. rumicis L,,, on Rumex and Papmer 
in Egypt; A. (Myzus) nerii Boyer, on Neriim oleander in the Transvaal; 
Toxoptera graminum Rondani, on wheat in Egypt. 

1226 - Ethiopian Fruit-Flies of the Genus Dacus and its Suhgenus Trid&cm, — 

Bezzi, M., in Bm^etin of Erdomological Research, VoL VI, Part 2, pp. 83-101, 14 figs. 
London, September 1915, 

Twenty species of fruit-flies, ten referred to the genus Dacm (s. str.) 
and ten to the new subgenus Triiacus here defined, are described from the 
Ethiopian region. 



1546 


INJURIOUS INSECTS 


Tridacus lounsburyi Coq. — Originally described from the Cape province. 
EndEreein (1911) records it from German East Africa and MadagavScar, 
but the writer believes that it has been confused with other species 
of the same group. 

r. sphaeristicus Speiser. — From British East Africa. (D. iuscoviUaim 
Graham, from Lagos, appears also to belong to this group). 

T, armatus F. — From Southern Nigeria. 

T. bivittatiis Bigot. — From l^igeria, Uganda and Nyasaland. 
r. momordicae nom. nov. [D. hipartitiis Bezzi, nec Graham). -— Bred from 
Momordica in Camerun. 

T. ebumciis sp. nov. — From Uganda, 
r. xanihopterus sp. nov. — From Nyasaland. 

T, humeralis sp. nov. — From Southern Nigeria. 

T. disjunctus sp. nov. — From Uganda. 

T. punctaiifrons Karsch. ■— From the Gold Coast, Uganda, Nyasaland and 
Zanzibar. 

Dacus im^naculatus Coq. — From Natal. 

D. inoynatus Bezzi, — From the Congo. 

D. oleae Gmelin. — From the Cape Province. 

D. ru^us sp. nov, —^^From N. W. Rhodesia. 

D. longistylus Wied. — Recorded from Anglo-Egyptian Sudan, Eritrea, 
Egypt, and South India (in this case probably imported from Africa), 
on Calotropis procera. 

D. brevis Coq. — From Natal and the Cajie Province. 
jD. brevistylms Bezzi. — Common in the Ethiopian region and introduced 
into South India ; lives on melons and other cultivated Cucurbitaceae, 
It was originally described from Eritrea, and has since been recorded 
from Dahomey, Transvaal, Cape Colony, Natal, German S. W. Africa, 
Sudan, British E. Africa, Uganda, Nyasaland, N. W. Rhodesia (011 
dints) and Zanzibar. 

D, vertehratus Bezzi. — Originally described from Eritrea and subsequently 
recorded from Kilimanjatp, Nyasaland, P'tench Gtiinea, Senegal and 
Southern Nigeria. It is injurious to cultivated Cucurbitaceae. 

D. vertehratus var. marginalis nov. — From Natal and N. W, Rhodesia. 

D, ficicola sp, nov. — Found on a wild fig in Natal and N. W. RkKlesia. 

1227 - Life-History and Ravages of the Gramang Ant (PI»s^iolep/s longipes} 
in Java. — Vander Ooot, P., in MedeMinf^mvan hei Proefstation Middcn^j No. 19. 
Batavia, 1915. 

The "gramang"^ ant {Plagiokpis longipes Jerd.) is found in Java 
wherever green scales [Lecanium viride) occur in large numbers. Thus 
its pre.sence is often recorded in cacao plantations, where it appears to have 
an injurious influence on the fomration and development of the fruits. 

The colonies of **gramang*' ants establish themselves in the soil, near 
the surface ; they like to excavate their nest beneath fallen leaves. Very 
rarely they attach their nest to a tree. During the dry season, they go 
deeper into the ground. The sexual ants appear at the end of the dry sea¬ 
son. Their food consists chiefly of the excrement of scale-insects; they 
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seldom attack living insects. In order to obtain food, the “ gramang” ants 
sometimes enter into competition with other species {Dolichoderus bitu~ 
herculatus and Oecophylla smaragdind), which they succeed in chasing away. 
Sometimes a whole colony can be found moving to a place where the con¬ 
ditions of life are more favourable. 

The “ gramang ” ant has scarcely any natural enemies; MyrmicopUla 
acervomm, however, licks up the food collected by the workers, and a spe¬ 
cies of Glycyphagus occasionally attacks the larvae. The “gramang'’ 
ants have not been observed to transport scale-insects {Pseudococcus sp,). 

The above-mentioned ants do not directly injure cofee plantations, 
although their presence seems to promote the development of the green 
scale {Lecanium viride). In chasing away Dolichodems biiubercnlatus, 
they contribute indirectly to the ravages wrought by Helopeltis in the 
cacao plantations. 

Although they present only an indirect source of danger, the destruc¬ 
tion of “gramang” ants is perhaps desirable. Experiments in poisoning 
the insect were not attended with success; spraying with some insecticide 
was found to be likewise a failure. Pieces of bamboo placed in the infested 
plantations were more successful. The ants carry their queens and eggs into 
the hollow bamboos, which are then burnt. This process can be modified 
by digging small holes and filling them with fallen leaves; after covering 
the holes with a thin layer of earth, carbon disulphide is pom'ed into them 
and this Idlls the ants. 

1228 - Red Spiders (Teirattychus bimaculaius) injuring Manioc in Java, — 

I/EEFMAiss, S, — Mededeelingen van het Lahofoiorimi voor PlantenzieUen, No. 14, figs, 

Biiilenzorg, 10 ^ 5’ 

In 1906 a serious attack of red spider on manioc [Manihot utilissima) 
was studied by Dr. P. J. S, Cramer, who proposed controlling the pest by 
spraying with petroleum emulsion. This remedy was of little effect. 

During the dry season, the mites attack the manioc leaves, chiefly 
at the base and along the veins ; the infested leaves become covered wdth 
yellow patches, which increase in size, and soon the whole leaf withers and 
falls. A serious attack may result in the fall of all the leaves. 

The mite, which is scarcely visible to the naked eye, was determined 
by the writer as identical with Tetranychus bimacuktus Harv. It is found 
on manioc, Cinchona, castor-oil {Ricims communis) and different wild 
plants. 

The mites spread in the plantations chiefly by crawling from plant to 
plant ■; the wind can carry infected leaves to uninfected places. Isolation of 
the plantations is of little use, since the spread of the pest is assisted by 
all kinds of wild plants which afford it shelter, as w-ell as by infected leaves. 

Amongst the natural enemies of this mite are to be mentioned lady¬ 
birds (Cocdaellidae) and another species of TeiyanycMs which destroys 
the eggs. Experiments in propagating these natural enemies on the 
manioc have so far not met with conspicuous success, . ^ 

It is possible to control the parasite by removing all infected leaves, 
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but the manioc yield is at the same time much decreased, even by more 
than half. 

The writer made experiments with a number of iusecticidcvS, but since 
the manioc plantations are generally at a long distance from any water 
supply, only insecticide powders could be used for field work. Sulphuring 
gave some good results, but the cost of this remedy is too high to permic 
of its general use. 

In the Bendo Redjo plantations it was found that the only control 
method consists in continual vigilance and the instant removal and sub¬ 
sequent burning of all infected leaves. Districts suffering from drought and 
want of water are not suitable for manioc cultivation. 

1229 “ Enemies of Hevea andIBanana in Java. — Keuchenius, p. e., in Tcvsmmmia, 
Year XXVr, Part 3, pp. 166-169. Batavia, I’gi?. 

On the lower surface of the leaves of Hevea are sometimes found small 
patches corresponding to protuberances on the upper surface. After some 
time, these parts of the leaves become etiolated and little holes are formed 
in them. The writer has discovered that this disease is caused by Tetrany- 
chus bioculatus, which is very similar to the red spider^* injuring tea. 
The damage can be checked hy removing infected leaves from young trees 
and burning them, while the leaves cf older trees should be washed with 
Californian mixture, or a mixture containing soft soap and tobacco extract. 

Some time after transplanting Hevea stumps, small holes are often 
seen on the upper surface of the cut portion ; these are produced by Cera- 
tina viridissima Dalla Torre. As the living central part is never attacked, 
the injury caused is insignificant. 

Bactrocera ferr'Agima is recorded by the writer as injurious to a variety 
of banana called Pisang Soesoeh in the East of Java. 

123a - Sugarcane Bud Moth (Opogona g!ycyphagu n. sp.> in Queensland. — 

Mbvhick, P)., in The Entomalo^isrs Monthly Vol. El {Third Series, Vol. r), 

No, 10 (No. 617), p. 291, Xyondon, October 1915. 

Systematic description of Opo^om glycyphaga n. sp., bred from larvae 
on stigarcaue at Gordonvale near Brisbane, by E. jAiivis, Queensland Gov¬ 
ernment Entomologist, who calls it the “ bud-moth of the sugarcane”. 

1231 - Bactylopius adonidum on Coffee in Java. — Am.m, p., In MeikikvUn»eu 
vm Ht Proefstation Malang^ No. 7, pp. 20-24. Somibaia, 1914. 

During the long drought of the last few years Dactylopim adonidum 
has increased to stich an extent as to cause much injury to many coffee 
plantations. This scale-insect punctures the berries, which turn black 
and fall off. Further, it has been found on the tips of young shoots, which 
also die. ^ It may also kill older plants by attacking their roots. 

During the rainy season, most of the plantations suffer but little from 
this pest. Its spread has been favoured not only by the dryneisS of the. 
last few years, but also by the growing use of the *'lamtoro* ' {Leucaem. 
glauca) ais, a shade-tree instead of dadap {Efythrina sp.). 

A petroleum emulsion has been used with complete success in the con- 
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trol of this scale. The writer also advises substituting some other shade 
tree for the lamtoro 

1232 - Insects injurious to Tobacco in Java. — keuchenius, p . e., in Mededeeiingen 
van het Besoekisch Proefstationj No. 14, pp, 12 - 32 , i lig. Soerabaia, 1915. 

The year 1914 was particularly favourable to the tobacco thrips, and 
the injury caused by this insect was in some cases very serious. The lower 
surface of the leaves especially is attacked, and sometimes young planta¬ 
tions are so much aifected that plants half an inch to an inch high become 
etiolated, while the normal growth of larger individuals is hindeied. The 
leaves of plants attacked are much reduced in quality. 

A mncture of tobacco extract and soap gives excellent results as an 
insecticide; one pound of tobacco should be boiled in half a gallon of 
water, the extract filtered and half a pound of soap dissolved in it; before 
application, this solution is diluted with 15 to 20 times its volume of water. 

Opatmm depressum is harmful to tobacco in both the larval and 
pupal conditions. The former state probably lasts four months, the latter 
only a few wrecks. The beetle usually injures the stem of the tobacco just 
above the ground, while the larva devours the roots so that the jdant often 
dies. The damage done by Opatrum is often very considerable. Experi¬ 
ments in destroying this pest by the use of naphthaline have not given 
satisfactory results. Flooding the ground might be efficacious, but this 
can only be done before planting. 

An experiment was undertaken for controlling Lita solanella ; it ap¬ 
pears that covering the seed-beds with mosquito netting only assists up 
to a certain point, since the plants are attacked after being transplanted. 
Burning the stumps of the plants after the tobacco is harvested is a 
useful plan. 

Hafpactor (Reduvms) costalis St 41 , which is new to the fauna of Java, 
has been observed sucking the tobacco worms {Prodenia sp,). An ex¬ 
periment in the artificial rearing of Harpactor proved successful, but 
individuals liberated in a tobacco field had all disappeared after three 
months. 

In the control of scale-insects and thrips, success has been obtained 
by the use of ''WurmoF', a preparation of the Chemical Factor3’' at Floers- 
heim on Main. Against ants in the seed-beds excellent results were 
obtained by spreading powdered naphthaline on the ground {5 02. on a 
bed 12 ft. X 4 ft. every two days); the naphthaline slightly hinders the 
growth of the young plants, but does not afiect their subsequent nomal 
development, 

1233 - Helioihrips haemorrhoidatis injurious to Ornamental Plante in the 

Province of Buenos Ayres, Argentina. — Eizer, Cairlos, in Year vi. 

No. 36-38, pp. 9-11, figs. 1 - 3 * Buenos Ayres, 1915. 

Some years ago the writer first noted the presence of Heliathrips hm^ 
moyrhoidalis Bche. on a Evonymus in a garden in the neighbourhood of 
San Isidro. He did not attribute to this insect the importance it has in 
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certain parts of Europe, since the number of individuals was limited and 
the host plant seemed none the worse for their presence. 

At the beginning of January 1915 leaves of Pelargonium peUaUmi and 
Lager sir ocmia indica were received from Ramos Mejia, ui)on which these 
thrips were present in very large numbers. The host-plants were evidently 
suffering, as the leaves became yellow, withered at the edges and finally 
fell off. 

The lower epidermis of the Pelargonium leaves attacked by the insect 
undergoes a slight suberification and the affected surface becomes silvery 
and shining. 

As the presence of H. haemorrhoidalis had not before been recorded 
in the district, the writer gives a description of the insect and of the methods 
for its control. 

As a liquid insecticide, i per cent tobacco extract in soft soap is suc¬ 
cessful ; care must be taken to wet the undersides of the leaves, wdiere the 
larvae and adult insects congregate by preference; it is imjiossible to reach 
the eggs, since they are well protected by the epidermis; consequently 
the treatment must be repeated about once a week. 

In greenhouses where there are no very delicate plants, recourse can 
be had to fumigation with some substance containing tobacco. 

1234 - Aphid identified as I(hopalo$iphum nymphaeae in the United 

States. PATCH, Edith M., in Scunce, New Series,No\. Xlyll, No. io;74, p, 164. I^an- 

caster, Pa., July 30, 1915. 

One of the most troublesome plum aphids in Maine is a species inhabit¬ 
ing the shoots and the ventral surface of the leaves, ordinarily without 
causing curl or similar deformation of the leaf, but exhibiting a dangerous 
tendency to feed also upon the young fruit itself, as well as tapping the fruit 
stems. 

After watching this aphid several years, and wondering where its sum¬ 
mer home might be (for it is a migratory species, leaving the plum in June), 
the writer noted that there were apparently no structural characters to 
separate it from the pond-lily aphid {Rhopalodfhum nymphacac), long 
known as common on various water plants. 

In the spring of 19x5 the writer made the ** migration test by placing 
the spring migrants (alate viviparous forms) from plum upon the ordinary 
host-plants of i?. nymphaeae: water plantain [Ali&ma plantago-aquaiica), 
arrowhead {Sagittaria latifoUa) and cat-tail flag or bulrush [Typha laiifo- 
Ua) ; the plum migrants and their progeny adapted themselves perfectly 
to the habitat given them. 

This seems to prove that the life-cycle of the aphid includes a residence 
on the plum, whence there is migration to water plants for the summer and 
return to the plum in the autumn for the deposition of the winter egg (x). 


mi 


(i) See also 1225 above. 
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1235 - Melhssoblapies rufo venalis (Pyralidae) on Coconut Palm in Java. — 

Kexjchenitjs, P. B., in CcntfMblaU fur Baktenolo:r^e, Parcmte^^kunde und Intektions- 

krankheiUn, Vol. 4 s, No. 19-24, pp 602-609 Jena. June 4, 1915. 

Early in 1915 two coconut plantations at Djembei, East Java, stowed 
daniage to tte inflorescences and young nuts; inside tte nuts were found 
Eepidopterous larvae, considered to be the cause of the injury, which had 
not been described as present in the Dutch East Indies. This insect has 
been identified as Mellissohlapies rufovenalis Snellen (fam. PyruUdae, 
subfam. Gallcriinae). 

The head, thorax and forewings of the female moth are of a colour 
varying from silver to yellowish grey; the nerves of the forewing are red, 
while there is a black band along the hind margin. The hind wings vary 
from light brown to yellow-brown. The adult m.ale is of about the same 
colour as the female, except that its tipper wings are greyish-yellow^ with 
black dots; the black marginal band is also broader than in the female. 
As a nile the female varies more in colour than the male. The la.tter is 
especially distinguished an odour of vanilla, which the w^ritei has never 
observed in the female. An experienced obseiver can easily distinguish 
the tw’o sexes by their smell alone. 

The eggs of this insect are oval (0.5 x 0.7 inm.^^ and white ia colour : 
the fem.ale lays them in groups w^hich may contain as many as 100. 

The larva is very active; it measures 25 mm. in length, and is nearly 
naked, since it only bears a few hairs ; in colour it is dingy brown, with a 
white dorsal stripe. The jaws are very pow^erful. The larva makes a 
most characteristic grey cocoon, easy of identification. It is usually 
covered with the flowers of the coconut palm or the excrement of the 
larvae, and is thus very difficult to find. The pupa is dark biown and 
15 m.m. in length. 

The young larvae enter the flowers even before the inflorescence ap¬ 
pears and feed on the stamens and ovaries, thus causing the destruction 
oi^ the flower. Sometimes several are found in the same blossom. They 
only attack the stalks of nuts which have not yet grown larger than a 
hen's egg. The writer's observations have shown that the larvae especi¬ 
ally prefer the young nuts ; if all these are destroyed, they attack the male 
flowers, devouring the tender portions. It may also occur tha.t the rachis 
is attacked ; in this case the flowers fall, even if they ha.ve not been injured. 
All the attacked flowers die and fall off. 

When an infected inflorescence is opened, as many as 50 larvae of every 
different age can be found. The writer has reared larvae in his labora¬ 
tory and has found that the whole course of development of the insect 
takes 40 days. 

The damage caused by M, rufovenalis to coconuts is enorm.ous.. In one 
of the infested plantations, the yield of copra in 1913 was only 16 piculs 
instead of the i 000 piculs anticipated. 

Among natural enemies may be m,entioned Exypnus pukkripennist 
y^hich lives in great numbers on the attacked inflorescences and devours the 
larvae, without causing much damage to the flowers. The female Exyp- 
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nus lays as man}^ as 6o eggs. An Ichneuinonid, wliich parasitises the 
larvae, is less efficacious. 

In the plantations studied by the writer the growers have not tried 
anything besides cutting off and burning the infested inflorevseences. 
Spraying is not practicable, on account of the great height of the coconut 
palm. 

1230 “ The Palm Leaf Caterpillar {Nophantis serinopa)m Bengal. — vSi^n, p. c., 
Agricultural Deparfmentj Bengal, Leaflet No. i of 1915, 2 pp. B. S. Press, 1915. 

This pest was observed doing considerable damage to the palm trees 
(mostly coconut and toddy palms) in 24-Parganas, Howrah, Hooghly 
and Midnapore districts during the latter part of the last year (June to De¬ 
cember). No report of this pest in Bengal had been received before. 

Eggs are laid on the undersides of the lower leaves generally and they 
hatch into white caterpillars with brown heads. These caterpillars feed 
on the epidermis of the undersides of the lower leaves and in consequence 
they wither up, the trees appearing as if dying out. It thus weakens the 
trees to such a great extent that a few trees die out in the end if the attack 
is severe. The caterpillars always remain hidden in the coverings of excreta 
forming tunnels on the leaves. The full-grown caterpillar is of dirty white 
colour and measures about an inch in length. It pupates in the excreta 
covering and then the moth emerges. The moth is very small, about 34 
long and of a dirt}?" white colour. The female moth then lays eggs and 
a second brood is started. These moths are not attracted to light. 

As spraying the palm trees is very difficult and costly it cannot be sug^ 
gested as a remedial measure. However it is possible to check the pest by 
the following method: Cut off the affected leaves and destroy them 
with the caterpillars either by burning or by burying them deep. If 
this is done properly in the beginning of an attack, the pest cannot 
multiply and hence there cannot be any further trouble. 


INJURIOUS VIJRTRBRATKS. 


1237 Dormice injuring Pears in Switzerland. ~ hofer, j., in Scftwerjermhc tumd- 

ioirti^chafiliche ZeilsihriU, Year XLITJ, Part 36, pp. 8^()-85i. :Cmich, Septctiibcr 3, 1915, 

Eliomys qaercinus T, (i) had already been recorded as damaging fruit 
trees in the cantons of Aargau and Zurich. 

Dormice {Myoxus glis E-) have recently done great injury to pears at 
Richterswil. 


(i) See also H. Nov. 1912, No. i<l93. 
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FIRST PART. 

ORIGINAL ARTICLES 


Modern Views of the Control of the Vine Phylloxera 

by 

Prof. B. Grassi, 

Profc’ssor of Compayaiive Anutomy tn the Vnivcy&it\ of 


L — Importance op control and methods us hadey employed. 

In m3" previous article on the Biology of Phylloxera (i) I have already 
alluded to the importance of this question. For several years past I have 
been writing that this is undoubtedly one of the gravest problems con¬ 
fronting Italian agriculture. Owing to the large area it occupies, the 
amount of capital invested, the revenue derived from it, and also from the 
point oi view of employment, the vine is of the greatest importance in 
the agriculture of this country. According to statistics gathered in 1912, 
about 2 % million acres are under vines alone and about 8 uiillions 
under a mixed cultivation of vines and other crops, forming a sum total 
of about II million acres concerned with the cultivation of the vine. 
The normal annual production of wine in Italy is valued at about r 100 
million gallons. The capital invested in the Italian wine industry is reck¬ 
oned at 320 million pounds, and the sum of 25 million pounds represents 
the average annual profit of this industry. Prof, Careucci, Chief In¬ 
spector of the Ministry of Agriculture, estimates the expenditure on viti¬ 
culture and wine-making at 40 million pounds; as a quarter of this sum 
goes in manures, fuiigici4es and props, he concludes that thirty millions 
are spent annually on wages of labour, or in other words, the cultivation 
of the vine gives regular and continuous emplo3’‘ment to 2 % million 
labourers. If the area occupied by vines were under cereals or forage 


(i) Se^* h, October 1915, pp. 1269-1290, 
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crops, the number of labourers would probabl> be reduced to one tenth 
or even less and, it may be added, were the vast areas in Apulia ainl 
elsewhere, now under vines, employed for other crops, the product it)H 
would be insignificant. 

This immense source of wealth is seriously nienaanl by phylloxera. 

Phylloxera must have already existed in Italy for several years before 
its discovery in 1879 at V^almadrera (Como), at Agraie (Milan), and in 
the following year at Riesi (Caltanisselta), Messina, Portoniaurizii^ and 
Sanremo. vSubsequently other infections were reported in different regions. 
The area declared to be infected increased from year to year. The late 
Prof. Danksi, in 1912, calculated that about two million acres had been 
invaded and about a million acres already destroyed. If we compare thcvse 
figures with the actual area under vines, we find that at least 8 million 
acres remain as yet untouched by phylloxera, even leaving a wade margin 
for areas which may be infected, but arc not yet proved to be so (i), 

A source of wealth, many millions of pounds in value, is therefore .still 
existing which phylloxera has not as yet attacked, though quite ca])ablef>f 
doing so. The menace is a grave one; the history of the phvlloxera plague 
which cost S'rance 440 millions shows its reality only too well, and it is easy 
to see that this pest will not cease its evil work until the last stock of 
Buropean vine has been destroyed. These considerations, and the fact 
that the cost of replanting a vineyard amounts to nearly £50 per acre, 
show the importance of combating such an enemy. 

As is well known, the credit for the discovery and subsequent te^stitig 
of a means of defence lies with France. Among a multitude of suggestions 
only very few have been sanctioned by practice; the>^ may be grouped as 
follows: 

1) Measures for preventing or diminishing the spread of the insect. 

2) Insecticides: carbon disulphide (ThiSnaed, 1872) mid flooding 
(Faucon, 1874). 

3) Methods enabling the vine to live even when the insect is present: 
(a) iflanting in sand; (6) grafting Buropean vines on American stocks 
[I/AniHAN, who first recorded (1869) the resistance of ilie Americau vines, 
and Baziw^b, who first thought of making the graft on rc^sisttud stocks 
{1869-1872) (2)], 


IL — MeJTHOD CE control in ITAX.Y. 

In our own case also the campaign against phylloxera was begun 
along these three lines, initial preference being shown for the first and second 

(i) AccoiTHnjy to a fletailed estimate ma,de l>y Danest in 19 u, tUc turea attacked by 
phylloxera in Apulia amounted to 173 000 acres of which 500 were <l<;Httoyed {aiKl less 
thmi 15 000 replanted). In Apulia about 740000 acres arc under vines, with a production 
of milHon gallons of wine per annum. 

(s) Hooding and planlhig in sand could only be applied, botli in Ufjly and Fnuice, 
in a very limited manner; the former in the I^na di Catania, the latter in the province of 
Simeusa, 
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inetliods, and later for the third. It is, liowever, extremely difficult to 
decide, in the actual state of aifairs, which of these it would be best to 
adopt. It is therefore not surprising that opinion should be divided. 

home, persistently oblivious to the gravit> of the phylloxera i:)ro- 
bleiu, are content to let events take their course. Others are solely in 
iavour of replanting with American stocks when the vineyard has been, 
or is on the verge of being, destro^’-ed. Others again, like myself, whilst 
approving of the last method, consider that steps should be taken at the 
same time to check the attack of the parasite : umim fa cere et altentm non 
onuUcre. And, in this connection, it is also w'^ell to consider that if there 
])e no doubt as to phylloxera eventuan3^ attacking every vineyard — repe- 
iita j'lmint — it is equally certain, other considerations apart, that its effects 
will weigh more or less heavily’- on the national economy, according to the 
time which the pest takes to accomplish its object, in other words, according 
to the greater or lesser rapidity with which it sx>reads. Were it X)ossiblefor 
us to distribute the damages, in any single large region, such as that of the 
Castelli Romani ”, over a period of half a century, calculating the normal 
life of a vineyard, we might congratulate ourselves on having conquered 
the evil almost without being aware of it, or as the doctors say, by lysis and 
not l)y crisis (i). 

In my opinion these considerations should suffice to show how import- 
ant it is that the progress of the phylloxera infection should be checked. 

While nearly all agree to this in theory, in practice the matter is in¬ 
finitely complicated by endless discussions and controversies, sometimes 
even verging on the personal. 

In Italy, it should be remembered, the campaign against phylloxera 
Was, for many years, in high credit, owing to the fact that in certain parts 
of the country the spread of infection was much slower than in Prance and 
Austria, this being attributed to the scheme of control adopted. Post hoc, 
ergo propter hoc. However, as time went on it became evident that in 
some regions the supposed effects of the campaign were too important 
to be reasonably considered as consequences of the limited measures em¬ 
ployed. On the other hand, in the very midst of the area supposed to 
have been preserved from invasion by the destruction of foci of infection, 
father centres of infection were discovered older than those destroyed. 
Often, too, centres were found which had remained curiously restricted 
though evidently of some years' standing. These facts naturally aroused 
considerable doubt as to the real worth of the much lauded campaign 
against phylloxera; this doubt was still further strengthened when it was 


(i) Some comfort thcmsielves with Hit* sitpposiUoii that tlieie is uo longer any danger of a 
ofi is, or, judgme: from France, it woalci have ocairred already. But ibis method of reaaomng 
ifi niifctlimnlely mistaken, as the phylloxera infection progresses in geometrical ratio. We know 
that when phylloxera attacks a vineyard it appears at first to spread slowly, whereas later it 
completes its work of destmetion with une.’q^ected rapidity. This second period ■anfor* 
ttmutely, very close tipon ns, e. g. in Apulia, in the x.>rovince of Messandria and in Venefia, 
T'ossitsly, in one of the two last named, some other industry might well replace that of the vine, 
btit as regards Apulia, no other source of profit seems open. 



GRASSI 


1556 


discovered that, in Sicily, Aptilia and elsewere, notwitlistanding ever}* 
precautionary measure, phylloxera was spreading and destroying the vine™ 
yards \\ith fearful rapidit}^ 

By vSifting these facts, I came to the conclusion giv(‘n in rny earlier 
paper on the biology of phylloxera, that for reasons as yet mostly undis¬ 
covered, the spread of phylloxera was in soniepartsof Italy extremely rapid, 
in others very slow, and in others again, moderate. Moreover just where 
the spread of infection was slow — Abrtizzi, Umbria, some parts of l\iS' 
cany, etc. — the results of the campaign were most brilliant; whilst 
where the progress was rapid — in Apulia and Sicily — all efforts to 
defeat the pest were useless. From such considerations it was but a step 
to scepticism and thence to complete denial of any efficacy in the 
methods of defence practised. 

Another thing that helpe<i to sap confidence was that while the area 
infected by phylloxera increased from a few to many hundred thousaiul 
acres, the fmid devoted to the anti-phylloxera campaign was not increased. 
Thus a time arrived when the disproportion between the needs of the cam¬ 
paign and the amount available for it became so great, that the struggle 
might well be considered a mere pretence. 

The following quotation from one of my lectures givenin 1908, states 
in a clear manner the reason for the comparative failure of the anti-phyF 
loxera campaign conducted by Commendatore Miraglia and his staff. 

I/et US take a case under the most favourable conditions: a vine- 
cultivated valley, surrounded by mountains, opening towards a jdaiii 
where phylloxera has been discovered. The hihabitants of the valle>’ 
demanded that the infected centres in the ])lain should Ijc <lestroyed. 
This was done immediatel}^ Inspectioiis were made for oue or more 
subsequent years, around the destroyed centres, and imy new outbreak 
was also destroyed*, Some years later when the infection seemed definitel)'" 
conquered, it was found to have broken out with renewed intensity some 
five to six miles away just at the outskirts of the valk^y. The necessar\^ 
equipment was transferred to this spot' atid the fight commetmed onw 
more. Several years later, while the c^unpaign was still going on, large* 
.centres of infection were found in the very heart of the valley where tlu* 
viticultural interests were greatest* Here again, the necessary vsteps were 
taken, but the damage was so widespread t.hat Ihe control bad to lx* 
abandoned* 

Tet us now see what, if any, advantage had been gained by the cam¬ 
paign. We cannot be deluded into supposing ourselves imstrumental in 
checking the infection; indeed it is obvious that when the centres outside 
the valley were destroyed, the entrance and even the heart of the valley 
were already infected. All we did therefore, was to destroy the rear- 
guard of the advancing army and to close with the main body after it had 
occupied an impregnable position, 

‘ ^ In order to have been successful, when the first centre of infection was 
discovered in the plain, an immediate and thorough inspection should have 
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been made of every vine in the valley. It is only in this way that effective 
measures could have been devised. 

hitch an inspection however, which would have required a whole year, 
and the immediate destruction of infected centres which would have been 
necessary, would have necessitated a sum of money higher than that provided 
in the budget for the whole of Italy. A similar or very slightly smaller sum 
would have been required for the following year. It is obvious that the 
whole of Italy could not be sacrificed for one small valley. I^or this 
non-techiiical reason, instead of the rational methods, another method 
was adopted merely sufficient to quiet the alarm of the vine-growers, but 
it could not, and did not, give any good result. 

“ The folly of such campaigns is all the more evident when it is con¬ 
sidered that generally for the first couple of years the necessary destruction 
and inspection are tolerated by the inhabitants, so long as there is still 
hope of the pest being got under, but when this hope is defeated and fresh 
centres are seen to appear, the> lose faith and begin to complain about the 
small damages caused by the inspections; they believe that the anti¬ 
phylloxera parties desti'oy healthy vines, and even suspect them of spread¬ 
ing the phylloxera, etc. They therefore protest and cause trouble unless 
tbe district happens to be cultivated with few vines producing wine of 
low value. In this latter case, especially at a period when the Government 
4)aid generously for the vines destroyed and prepared the ground free of 
cost, the proprietors found the laissez fain policy a very convenient one 
and had every reason for blessing the phylloxera. And so the campaign 
went on for years in districts where viticulture was of small importance, 
whilst in others where its value was extreme, the work was immediately 
suspended owing to the complaints of the people. Further still, the inter- 
rujffion was followed by the complete abandonment of all precautionary 
measures! 

I have taken the case of a valle}^ easy of defence ; in the majority 
of cases, however, the strategic conditions are much more unfavourable, 
because the centre where phylloxera is discovered is surrounded on all 
sides by endless numbers of vineyards, which one cannot know, except 
along some particular radius, to be infected or not. In this case the accu- 
initiated fttnds of several years would not suffice even for those investigations 
which should reasonably precede any choice of a new field of action 

believe I have now made it clear on what grounds the work of pro¬ 
tection, so promising in theory, was so often fruitless in practice. I am 
hound to admit, however, that this conclusion is not of universal appli¬ 
cation, because in some localities where the phylloxera spreads slowly, 
c. the Abrttzzi (i), the defence such as it is might still prove effective. 

III. — The advisability oe continuing the campaign* 

All things considered, I have, when asked whether the campaign should 
be abandoned, always answered that it would be singularly foolish JO 


previous article, October igiS- 
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SO, and I have had no reason since to change my opinion. (Jii liie 
contrary, we must profit past errors, not abandoning our ol^ject but 
merely changing our methods. 

Before outlining new methods, however, it will be us well to examinr 
the case of the Canton de Vaud, w^here the cam]>aigii initiated nearly thirl\' 
years ago and skilfully organised, has, notwithstanding the wide distribution 
of phylloxera in that region (see previous article) given admirable results. 
In 1912, the area under vines in the Canton de Vaud covered 14 2it> acres ; 
the areas destroyed by phylloxera between 1886 and 1912 covered 645 acres; 
the new vineyards (so-called reconstituted vineyards) oti American stocks, 
already cover 1477 acres; thus since the beginning of the jdiylloxera invasion 
the area under vines has somewhat increased. The campaign has been 
conducted by coordinating the three methods previously mentioned 
under the direction of the Viticultural Station of Lausanne; 

The viticultural districts of the Canton are divided into three categories: 
the first (17 Communes in 1911) comprises the districts completely a!>an- 
doned ; the second (74 Communes in 1911) the more or lcs.s infected districts 
where the phylloxera spots appear in the summer and are destroyed after 
the vintage ; the third (35 Communes in 1911) the districts where th<i 
campaign of extermination is still maintained in full vigour as iii past yea is. 

In order to realise the intensity of the fight against phylloxera in 
the Canton de Vaud, it is sufficient to know that in 1912 alone it cost not 
much less than £10 000, i, e, an average of £1 17s per acre, and that from 
1886 up to the present time the total expenditure amounts to nearly 
£180 000, of which more than £40 000 was subsidieed by the Confedera¬ 
tion, over £40 000 by the Cantonal Bank, some £53 000 by the I usu- 
ranee Fond. 

The viticultural capital of the Canton de Vaud is therefore still intacl, 
thirty years from the date at which phydloxera was first recorded, but its 
protection has cost more than £160000. Couvsklering the tirogress of 
infection in other localities where conditions are similar, we can safely 
assert that the discontinuance of the campaign would have meant tin* 
complete destruction of all the European vines in the Canton de Vaud 
For this reason the viticulturists of that Canton are unanimous in acknow 
ledging the wisdom of the work of defence, as iiulecxl they did U) me, 
personally, during my visit thei'e last winter. 

The data I have given above thus show that defensive and cottstrucliw 
measures are capable of being adopted with success. Nevertheless, the 
objection was raised that the example of the Canton de Vaud could not be 
taken as applicable to our own case, and this for several reasons. The first 
of these is that the revenue from the vineyards in that Canton is far superior 
to that from our own (it amounts precisely — I say precisely because the 
Cantonal system of statistics is perfect — to 1636 fres. gross returns per 
hectare (£26 3s 6 d per acre.) Although this statement is true, there ate, 
however, in Italy extensive areas where the revenue is equal or onty 
slightly inferior; moreover it is quite certain that many of our vineyards, 
like those of the Canton de Vaud, are equally capable of !§upporting a 
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lax of 14 to 15 slxillings per acre if thereb^^ they could be spared a 
phylloxera crisis. It has also been pointed out that our vine-cultivated 
area tvS immensely more extensive and that were we to conduct the 
work with the same accuracy as in the Canton de Vaud, the expense 
which there amounts to about £10 ooo a year would in Italy come 
to tio less than 5 millions per annum. This figure, so easily stated, 
may certainly appear startling unless we take into consideration as 
well the advantages that would inevitably result, advantages so great 
as to encourage the employment of a capital even larger. Here, 
unfortunately, other factors come into play which furnish to many 
individuals fresh reasons for not following the example of the Canton 
de Valid. The phylloxera problem is a very serious one, and although 
it cannot be faced without a profound knowledge of the underlying 
causes, we seem to be inca^rable of bringing serious discussion to 
bear oai any agricultural question. Again, our agriculturists are too ac¬ 
customed to accept all ills as inevitable, nor are they used to making 
minute calculations, and as the yearly income must, for climatic reasons, 
inevitably fluctuate they do not see the use of an oixeration which yields a 
smaller profit than, say 50 per cent Consequently any campaign of this 
type does not usually form part of their programme. A perfectly new 
education and organization, of which they now do not even possess the 
rudiments, would be necessary’' to convince them of the importance of a 
number of small sums when added together, and so raise them to the level 
of the men of Vaud. The fact that in the veins of these men flows our .own 
I/atin blood shows that what we ask is not incompatible with our racial 
character. 

Before closing this examination of the state of viticulture in Italy, I 
feel it my duty to point out an exception of which I am aware; unfor¬ 
tunately the only one admirable in eveiw respect. Prof. Dk BKnkdkTTI of 
Oliva Gessi (territory of Voghera) has on his estate of about no acres fol¬ 
lowed with certain modifications the example of the Canton de Vaud. In 
1912 only 4 per cent of his vineyard bad been destroyed by phylloxera (x) 
while those around had already been completely devastated. In 1913 the 
customary inspections (33 per cent of the vines examined) revealed, to 
my own knowledge, 2744 infected vines on the De Benedetti estate, against 
2340 found in 1912. I have no further data for the moment, but last 
December I received a letter in which De Benedetti informed me that he 
is continuing to inspect and destroy {2), and at the same time he is increas- 


(i) The infection on De BeneUetU’s estate was discovered in 1907 ; in tl^at year only tfefee 
infected stocks were found. 

{2) When the infection ha.s attained a certain gravity the utility of deetruction becomes 
doubtful when compared with that of reconstitution. 

Two years ago De Benedetti foiuid (at Oliva Oessi) the infected area to be tlie same; 
as that in wltich the year previously the focus of infection had been destroyed. This is 
ed, at least in part, by the difficulty of avoicUng the spreading of the ph^dloxera when dertme- 
‘ tion is carried out in a heavily infected spot, as is the case at Oliva Ocssi. (TUs information 
, was received by me from Prof. Dc Benedetti at the moment of going to press). 
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ing the area tinder reconstituted vines in such a manner as to ensare in 
future the average production not being subject to marked fliictualion. 1 le 
concludes as follows: '"In two years lime at most any visitor to my estate*, 
no matter what his knowledge of control and reconslilntion, will s<an! bo 
definitely convinced on three points. If he compares my old vineyards, 
either reconstituted or converted by means of other crops, with land imdci 
vines outside my estate, either in Oliva Gessi 01 in neighboiuing Coin^ 
munes, he cannot fail to see: 

a) that the defence is useful not only at the outset, but even altei 
the infection has reached an advanced stage; 

b) that the reconstitution should be prepared, conducted and C<UU'" 
pleted in such a way as to obtain a sufficient quantity of grapes to c^ovci 
the interests of both proprietor and cultivator ; 

c) that the defence and reconstitution carried out on these linos 
allow of the slow and gradual conversion of ])art of the land under vines into 
land bearing safer and cheaper crops, with considerably less difficulty. 
The vine would onl}^ be allowed to occupy that particular land wheie 
local or special conditions ensure a less uncertain industrial profit than the 
one obtaining hitherto'*. 

Be Benedetti has, some years ago in one of his publications^ recog¬ 
nized the enormous difficulty of extending to the whole of Italy the system 
in force at Oliva Gessi; still, he concludes that: if such difficulties arc ml 
surmounted, and if nothing further or better is done than what has been done 
already, the most serious public and private interests are threatened with the 
most complete disaster. 

Unfortunately Be Benebktti still remains a teacher without followers, 
and even our travelling lecturers, though the}"recognise his keen ])jactical 
genius, either misunderstand him, or state that he is unique among Ilalitin 
wine-growers. 

The usual plan is to give every help pos>sible to the recemstitutum 
of vineyards with American vines. ‘‘Undoubtedly, had we in our Italian 
vine-growing areas as much space as exists, for instance, in N<u-1h Africa, 
enabling us to form near the vineyard destroyed, a new one grafl<,^<l on 
American .stocks, ,such a plan, might, after the phylloxera had s])re£Kl to 
a certain degree, be adopted without great difficulty. But this is not the 
case; on the contrary, we are often obliged to reconstruct our vineyards 
on exactly the same land. Cultivation of the vine should, indeed, l)e still 
further restricted to the best and most suitable areas. Now, if the 
business of preparing the spots for these reconstitutions be left to the 
whim of the aphid, we shall have, economically speaking, not only a 
series of decreasing harvests, but some harvests will be ccmplotely lost, 
e. g. in the interval before replanting and before the next plants Irave 
started to bear. Other losses will also occur if undue haste or specu¬ 
lative greed and dishonesty result in faulty selection of stocks, their 
lack of adaptation to the particular soil, and so on. Is not all this an 
enormous destruction of capital, which,, coupled vith the ruin of $0, 
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many wine-growers, dries up one of the principal sources of the national 
wealth ? ” (Topi). 

In case further evidence is needed we wdll give another example in 
support of those of the Canton de Vaud and Dk Benedetti. The Ministry 
of Agriculture, following my advice, commissioned Dr. Topi to adopt 
measures in order to endeavour to check the progress of the insect at 
Alice Belcolle (Alessandria), then regarded as only very slightly infected. 
Unfortunately the inspections showed (and the re-inspections in the year 
following confirmed the observation) that this region was already suf¬ 
fering seriously from attack, in about the same proportions as that of De 
Benedetti in 1912. Ill his Report, now in the xDress, Topi concludes; Had 
only a single property been involved, we should have continued the 
campaign without hesitation, but the extent to which the property was 
divided up, which meant for a number of owners the total or nearly total loss 
of their vineyards, without any compensation, obliged us to relinquish the 
experiment 

IV. — Manner op dispersal of amE phylloxera. 

Before summarising the measures which I consider should be apxilied 
in Italy, it is advisable to restate our present knowledge- regarding the 
spread of the phylloxera, because this will obviously form the basis of the 
defence. The methods of phylloxera dispersal can be grouped into two 
categories: thenatural, and the chance or artificial, the line of demarcation 
between these two not being quite definite. 

With regard to the natural dispersion, this we may reasonably believe 
to be caused by means of: 

1) The winged forms. 

2) The newly hatched phylloxera which emerge from the soil, 

3) The newly hatched phylloxera which do not emerge from the soil, 

4) The neogallicolae. 

We will now consider these methods of dispersal sexiarately, with 
regard to their importance for x>ossible defensive measures. 

1) We have proved that phylloxera is spread by means of the winged 
foi'ms practically only when they alight on suitable American vines; but 
even in this case the winged form is rendered less dangerous by the delay 
in the appearance of the galls after the infection by the radicolae. This 
delay, too, is generally somewhat prolonged so long as the European stocks 
are in fair numbers in the area and the phylloxera has not yet spread too 
widely. We may therefore derive some comfort by adding this fact to our 
previous conclusion that the winged form may be practically considered 
non-existent with regard to European vines (i). 

2) Unfortunately, the damage which the winged forms fail to do, 
is produced by the young migrants. I have, in my previous article, laid 


(i) See previous article I, c. 
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considerable stress on the emergence of the newly bora pliylloxerae, 
because a just estimate of such a striking phenomenon explains the oft 
lamented inefficacy of phylloxera control, especially when dealing with old 
centres and when there is reason for believing that ]>racticaliy the whole 
area is infected. This migration explains the freqtiency of small outl)reaks 
in more or less close proximity to the larger centres, which at first seemed 
due only to the winged forms, the sexual forms and the winter egg (as 
BoRNER has reaffirmed only recently). This, however, is not j[>ossible, as 
galls do not exist on our Italian vines. Finally, migration explains thci 
form of the infection and the rapidity with which it spreads. 

Knowledge of this phenomenon cannot now be of the same use for 
control but it will still prove undoubtedly useful for the vineyards as 
yet untouched, fortunately still very extensive. It is obviotts how much 
better the defence may be conducted, now that we know how dangerous 
it is to pass rapidly from vineyard to vineyard, and that the earth clinging 
to one's shoes and to the feet’of animals, especially after rain, may cart} 
a considerable number of newly hatched insects, etc. Even treatment 
with fungicides; the operations of tying and topping the vines and thinning 
the leaves; all summer work generally that must or can be done shorth' 
after rain; sport itself, favoured by damp weather; clothes left on the ground, 
axe all dangerous causes of the spread of phylloxera. It will not always li!|| 
in our power to avoid such causes, but we may at least reduce their number' 
and diminish the danger in that way. 

3) j\£AYET believed that the young radicolae did not crawl beneath 
the ground from one stock to another unless the two roots were in contact, 
which is rarely the case. Were this opinion reliable it would have sufficed to 
prevent the emergence of the newly-born phylloxerae in order to preserve 
the immune vines from infection. On a small scale it is possible to prevent 
this emergence b}^ a la^^-er of fine sand, or cement, etc.; and it might perhaps 
have been possible to ])ut this laboratory ex]>edient into general practice, 
but Mayet’s opinion having been proved entirely mistaken, snob a trial 
became useless. 

4) A filial word as to the dispersal of the ])hyllt)xera by gallkolac. 
Neglecting the winged partheuogenetic gallicolae that have been invented, 
we will confine ourselves to pointing out that the galls spread easily to 
contiguous vines, especially if these be very receptive, but only do so 
rarely from a distance. The dispersal takes place either actively, if the 
branches interlace, or passively, by means of the wind which carries 
away the neogallicolae-gallicolae when these latter are crawling in search 
of a suitable place on which to fix themselves. As regards the neogab 
licolae-radicolae, they drop to the ground and behave very much like 
the neo-radicolae emerged from the soil; they may also be carried 
aWay by the wind, and are often found on cobwebs together with neogab 
licolae-gallicolae and winged forms. 

To the question which naturally arises as to what importance the ap¬ 
pearance of galls may have in a region where they have been previously 
absent, we must therefore reply by distinguishing the. very rare case in 
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which the region is immune or only slightly infected, from the common 
one in which the infection is very bad. In the former case the appearance 
of galls may certainly contribute to the spreading of infection, in the latter 
it will be but a drop in the ocean, because endless swarms of neoradicolae 
equally dangerous crawl daily to the surface of the ground when the 
vineyards are already infested (i). 

We now come to the fortuitous, or artificial, means of dispersal — 
whichever term is preferred. 

Phylloxera may be dispersed artificially or fortuitously by the follow¬ 
ing means: 

.1) Earth adhering to the boots, the Iowa- part ot clothes, or by clothes laid on the ground, 

2) Birds and especially fowls; sheep, i^igs, and any animals if their feet pick up earth 
•infested by phylloxera. 

3) Agricultural implements (spades, hoes, picks, ploughs, carts, baskets, etc.). 

4) Plants growing between the vines or used as props. 

5) Manure. 

6) Potatoes and other tubers ailtivated between the vines. 

7) Water-courses. 

• 8) Vme-cuttings. 

, p) Vine'TOotliugs. 

1) I have already had occasion to mention this method when speak¬ 
ring of the natural dispersal of phylloxera by means of the emerging newly- 
hatched insects. In addition the migrating phylloxerae collect very easily 
on garments placed on the ground, thus being carried elsewhere especially 
vif the clothes are damp from a recent shower. If dry, the phylloxera soon 
die in the hot hours in the summer ; but in the cool hours, as well as in 
spring and aittumn, especially if in a damp atmosphere, they may live 
.sufficiently long to be carried to an immune vine if the occasion offers. 

Fortunately, no phylloxera survives from evening to morning, unless on 
very damp clothes, ' We may safely SQ,y that the night is sufficient to 
■disinfect clothes. 

2) It is unnecessary to labour this point after so much has been 
said regarding the natural means of phylloxera dispersal. 

3) There are a few points to be noted under this heading. We have 
remarked that, during the vintage, the newly born migratory forms will 
cling to the bottom of baskets, especially in damp weather, and hide in 
the interstices of the wicker. In Apulia special attention has been paid 
to digging. In winter when this is done fairly deeply, if the soil is 
damp, small roots frequently cling to the spades, with colonies of hibernat¬ 
ing phylloxera which may survive for several days. In summer, when 
the ground is usually dry, the spades are not infected, even though pe¬ 
netrating to a considerable depth below the surface (which in practice does 
not occur). On the other hand, in August and September, aftfer rain, even 
: a light superficial weeding such as is customary in Apulia, is sufficient, to 

,, (1) As it hm been noticed lli^it tbe occurrence of a large ntunfeer of, ^alls ' funders devdop- 
4»eUt it is advisable to remove carefully the first gidls to appear. 
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infect the f^pades immediately. If. the earth on the si)ades he allowed to 
dry, it is cj[uite easy to see, with a hand lens, sonic newly hatched inseids 
actively moving among the superficial particles of dry earth. Ihirtunately 
the spades can be so constructed that no earth particles can get between 
the wood and the iron. Moreover, the peasants keep these implements 
very clean. For this reason phylloxera is rarely carried any distance by 
such means. 

The plough, which for economical reasons has been substituted for 
the spade in the cultivation of the vines, plays a great part in the disiiersal 
of the insect, for it tears up infected roots, carries them along for vSome 
distance and very often drops them near other uninfected ones. Toi^i has 
often found the heads of the vine rows to be infected, evidently by roots 
the plough has dropped on leaving the furrow. 

With reference to i) and 4) it is advisable to ]X)iiit out that in past 
years, especially in Apulia, the disinfections that have been made have 
scarcely given good results. The particular case I have in mind is that 
of Sansevero; phylloxera has undoubtedly been introduced there by the 
labourers coming from infected regions (round Barletta). Although a 
fairly careful disinfection was made at the railway station, it was limited 
to the man, and the basket or second pair of shoes he carried, etc*,, 
which probably harboured phylloxera, were neglected. 

Another point with regard to shoes is that the labourers while at work 
generally wear an old pair, often with broken soles, which, if the soil is 
damp easily collect earth where the migrating phylloxeta may live for 
days. 

4) Dispersal by means of plants growing between infected vines is 
possible if the earth clinging to their roots coiitahivS fragments of infected 
vineroots, but I have never heard of a really certain case of this kind. 
Even the transference of vine-props is supi)ose(i to be a vehicle of infection, 
and no doubt is so if clone when the migrants are crawling about, 

5) There can be iiO’doubt that manure is instrumental in s]>read« 
ing phylloxera, when it is accumulated in infected areas. When removing 
the manure, spadefuls of the soil beneath, soaked by leakage from the heap,, 
ate often added; this soil may often be Ml of rootlets, as T myself have 
confirmed. 

6) Dispersal to a distance has been often attributed to potatoes from 
infected vineyards.. Experiments, have left ns in considerable doubt as to 
the likelihood of this theory, 

7) There'is no doubt that rain may carry into healthy vineyards: 
soil with eggs,, newly blotched phylloxerae, infected roots, and possibly 
also* vine branches with leaves, or single leaves bearing galls, if it is accom¬ 
panied by hail or strong wind, etc. On high ground the j^hylloxerae often 
spread along the course of small canals, torrents or streams. 

8) Another very important question is whether vine cuttings are 
capable of spreading phylloxera. 

While many think that the cuttings (one year old cancs) are dangerous, 
no one has definitely determined' the reason. On reflection it may be sup*-* 
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posed that the cutting might harbour the winter egg or the hibernating 
insect, which latter might be either a neoradicola, neogallicola-radicola, 
or neogallicola-gallicola (i). 

As regards winter eggs, we have searched for them very carefully on 
the year old shoots cut from stocks on which they were exceedingly numer¬ 
ous, but only two were found, each on a different and healthy shoot of 
Rupestris du Lot, just at the junction with the old wood where the bark 
was a little cracked. Better evidence than can be had from the irksome 
search for the eggs, can be obtained by examining the cuttings growing 
in the rootling nurseries. However, notwithstanding all our researches 
and those of Grimaldi and Ruggbri only once was a primary gall 
discovered on a vine-cutting. This latter had been planted a few 
weeks before in the Royal nursery at Messina, and it is quite probable 
that it came from the neighbouring plantation of motlierplants which 
was heavily infected with primary galls. It is true that in the labora¬ 
tory winter eggs have been repeatedly found on one ^-ear old w^ood, but 
then they have been found also on the glass of a bell jar. On the other 
hand, we have proved that galls do not even appear on cuttings planted 
while still united to the old wood on which are numerous winter eggs; 
evidently the newly hatched insects cannot make their way out of the soil, 
and consequently die. Admitting, therefore, that winter eggs may be pre¬ 
sent on the inferior (proximal) part of the cutting, they w^ould be incapable 
of infecting the superior (distal) part which is abovr ground ; one may 
therefore assume they are absent. . 

Although it may appear possible for gallicolae to hiberiiate, this does 
not really happen (Grassi, Borner). The gallicola infection, it may be 
noted, can be prolonged from one year to another, but only artificially in 
the hot-house, by allowing gallicolae to develop on the leaves in winter 
also (Borner), 

Nor have we found the hibernating radicola on the cuttings. Here also 
we have attached more importance to actual experiments than to any 
negative observation by creating favourable conditions for the infection of 
the cuttings, were this infection possible (cuttings obtained from trailing 
canes, bundles of cuttings placed in the ground near phylloxera infested 
vines, etc.). Results have been invariably negative. 

Since 1913 I have never lost sight of the fact that the shoots of 
American vines trailing on the ground (no longer raised by many growers^ 
for reasons of economy) give off rootlets, and that it is therefore possible 
for cuttings with such rootlets to appear on the market. In the great 
majority of cases, however, these rootlets are removed or wither before 
the cutting is planted; I therefore cannot see in them a real source of 


(i) At the Cotigress of Casale Monferrato in 1890 Eratstceschiimi stated that at GMffk, 
he had observed some phyjloxerae living on the buds. Unfortunately he gave no ^tails, 
and as I have hot been able to obtain any eonhnnation X do not ^mider that this can prove 
that Eve phylloxera may eventually be found on the shoots. 
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danger. Experiments on this subject are being conducted by a Commission 
(Carlucci, AmpoIvA and Grassi). 

It may also happen that carelessly kept and badly i)acked cuttings 
may reach their destination bearing such rootlets, but in this case they will 
not be infested by phylloxera. 

Several cases of phylloxera spreading into localities hitherto immune 
have been attributed to cuttings {e, g, the infection of Montecristo, Elba, etc.) 
but careful examination has always led to the rejection of such a possibility. 
Moreover, it is a fact that as long as only cuttings were brought from Ame¬ 
rica to France, phylloxera was never introduced there. An old case recorded 
by Mayet (1882) would show that phylloxera may also be propagated by 
cuttings bearing radicolae, but again in this case sufficient details were 
not given to eliminate all doubt. 

For these reasons I have maintained that as fegards phylloxera, 
cuttings may circulate freely without danger. Unfortunately, it has 
been recently proved that they spread roncei against which we must also 
take serious precautions. Cuttings infected by this mysterious disease 
are very common in certain localities, for example, in Sicily. After this 
discovery, the unrestricted circulation of vine-cuttings should no longer be 
mentioned. 

9) We now come to the rootlings. These are still the ordinary 
means for the dispersal of phylloxera over a distance. Rbotlings carried 
phylloxera from America to France, and it was through their agenc)' that 
it came to Elba and was distributed oyer many parts of Italy. In study¬ 
ing the origin of the infection in a zone hitherto immune, if any cause is 
found, it is almost certain to be the rootlings. I sa^' almost certain because, 
in some cases, the agency ma}^ have been the labourers' shoes, the grape- 
baskets, etc. The trade in American rootlings, and the still greater trade in 
European rootlings has caused, and is continuing to cause, the destruction 
of our finest vineyards in Italy; the damage wrought by this facto"* amounts 
to many thousands of pounds in value, 

V. — Proposed method contkoe. 

Bearing in mind the facts stated in the previous article regarding 
the biology of phylloxera, the above considerations on the need of preventing 
01 at least diminishing the spread of phylloxera, and finally, the means 
of dispersal just mentioned, I have devised the following scheme of controL 
This differs not a little from the one hitherto followed. 

The reason for this change eaxr be clearly explained by means of an 
analogy. Kygiem divides infectious diseases into two classes, according to 
the different ways in which they should be combated. One includes those 
diseases, like plague and cholera, which appear in countries where they 
did not exist previously; the other includes those like tuberculosis and 
typhoid which are endemic. With regard to the former, the St,ate adopts 
energetic measures to prevent the infection spreading ; as regards the se¬ 
cond, the application of Special hygienic measures is left to the individual' 
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or at most to the local autorities. Thirty 3^ears ago, phylloxera infection 
in our country could be considered as limited to only a few regions; it was 
for us a new disease, and up to a certain point there was justification for 
maintaining that it should be treated in similar fashion to plague and cho¬ 
lera. To-day, on the contrary, we need only glance at a map of Italy where 
the phylloxera infested regions are marked, at the same time remembering 
that for the unmarked regions we rarely have positive data, to be convinced 
that phylloxera is now so general as to necessitate the use of measures such 
as would be adopted against t^^hoid and tuberculosis. The State can no 
longer concern itself with single cases, but must limit its action to prescrib¬ 
ing general measures, leaving their application to local initiative (i). The 
State must therefore delegate the responsibility to local bodies following 
the new lines laid down by recent legislation. 

Viticultural Italy should be divided into suitable dictricts. In each 
of these, the vine cultivators, working together by means of an Association 
under the guidance of a technical expert should, in the first xilace, take 
the necessary steps to prevent the introduction of phylloxera, when their 
vineyards are lucidly still immune, or to prevent its spreading if only sUghtl3^ 
infected. The second step is to carry out the reconstitution of the vine¬ 
yards. These two operations must be carried out simultaneously to avoid 
a crisis in the production — exactly as is done in the Canton de Vaud 
and as De Benedetti has, on a small scale, done on his o,wn initia- 
tive. A number of Associations are actually in existence (though not 
everywhere) but they are usually only concerned with reconstitution. 
For the proper defence of a vineyard, the Association must be acquainted 
with the phylloxera conditions in its own area. With this object inspections- 
by anti-phylloxera parties have been made and are still in progress. I am 
of the opinion that anyone who takes the small amount of trouble necessary 
to confiirm our observations on the emergence of the newly hatched phyl¬ 
loxera, will be seized with panic and probably feel compelled either to 
prevent any outsider from entering his vineyard, or possibly to surround 
it with a hedge. Unfortunately, the phylloxera parties themselves must 
have often been the unwitting means of spreading phylloxera (2), indeed,, 
especially having regard to the large amount of wandering about in order 
to inspect one plant in every hundred. 

The owners who regarded the inspectors as responsible for the actual 


(1) Unfortxinately, hitherto, the coutest has been conducted entirely by the Government, 
the vine-grower remmning indifferent and not even taking the trouble to learn abotit t!ie 
phylloxera. 

(2) The object of these summary inspections should be merely to warn growers by the 
passable discovery infected centres in zones considered immune; instead of this they have 
too often been taken for serious inspections., thus bringing the matter into "‘discredit, For if 
the results are negative, the persons interested consider thdr area immune, whereas it may 
possibly be heavily infected; on the other hand, if the results are positive, they think the infec¬ 
tion limited to the spot discovered and adopt destructive measures in the hopes of stamping it 
out. Consequently, when fresh centres appear they lose all faith in preventive measures. 
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iiitroductioii of the pest thus line! coiisideiablc jiustification (i). I'he old 
method of the inspecting partiCvS (2) should therefore he replaced by one 
that should have been thought of and put into ])ractic(‘ >'eais ago. Kvery 
labourer should learn to realise what a terrible enemy he has in ])hyllozera 
and to recognise it even before its ravages are ])erceptible. Any peasant, 
110 matter how illiterate, can do this provided lie ])ossesses good eye¬ 
sight, neither lens nor microscope being necessary. The vine-grower should 
be taught how to inspect his vineyard; he ought to make the inspections 
personally, during the opportunity provided by the digging operations. 
Proprietors would find it worth while, in certain oases, to have at their 
disposition one or more reliable workmen, according to the size of their 
J)ropert3^ capable of identifying the insect, Vox land divided amongst 
several owners, one trustworthy man might be permanently emjdoyed 
during the whole year to do this work. 

These men will redouble their search during the months in which the 
emergence of the newly hatched insect does not take place, and will take 
advantage of the work of cultivation to examine a number of roots. This 
is easily done by collecting the roots cut by the labourers in digging, or they 
may be severed by the searcher himself after the soil has been loosened. 

When the habits of the insect are known, common sense will be suffi¬ 
cient to point out the necessary^ precautions to prevent spreading. In this 
way inspection when the earth is damp, or on windy days, will be avoided. 
The production of superficial roots must be reduced as much as ])ossible 
wherever the phylloxera exists, or is suspected of existing. It is best to 
avoid making superficial layerings; the rootlets should be cut oway round 
the collar of the plant, and, if possible, no manure should be spread, as it 
favours the growth of roots in its neighbourhood. The absence of super¬ 
ficial roots will not, of course, arrest the infection, but it will augment the 
natural dispersal of the emerging phylloxera, thus delaying the extension 
of the centre. 

The grower should be on the alert for any inequalities in growth, 
remembering that, during the first year, infected plants instead of droop¬ 
ing look better than the healthy ones. 

The chief object,should be to discover the new outbreak, and to deal 
with it in good time (before it can spread) (3) and liberally, which in this 
case is synonymous with efficiently, 

" (i) Even the intensive inspections round C‘id centres may cause the Hprcaditifii of phyUo^om 
espedaUy if the ground is not carefully watered with oreoUnc (-^ee later). 

(2) Except in the Abruzjsi, where fur certain reasons X believe it is l>est tjoI to introduce for 
the present any substantial modification. 

(3) From the cacpeiimcnts conducted by Topi at Alice Bclcolle it would appear that the 
destructions restricted to the infected vines are cfificacious only when the inspection is made 
late in the season, because when made in June, the vines, where infection is incipient, generally 
escape notice. When destruction was delayed at Alice from June or inly to October, two and 
even three times the number of infected vines was found; from the middle of August to the 
autumn no further increase was noted or only a very small one Unfortunniely, these trials 
<fete from a lime when the importance of the emergence of the newly l)om insects was m 
yet unknown. 
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The vsmall proprietor must, of course, he compensated out of the funds 
provided by the mutual cooperation of all the viticulturists of the Society (i). 
If, on the other hand, the infection discovered is already somewhat wide¬ 
spread and it is no longer considered advisable to attempt to destroy it, 
an effort should still be made to prevent its spreading to the healthy part 
of the vineyard (2)the labourers should therefore be careful not to enter 
the infected area until they have finished working in the rest of the vine¬ 
yard, etc. It goes without saying that in this work of defence the growers 
should be advised and assisted by the technical head of the Association, 
by the foremen, and even by the labourers of the Association JSTurser^", 
especially in the case of destructions. These should be preceded b}’ the 
watering of the ground with a 1-2 per cent, solution of creoline on the pre¬ 
vious evening, or in the morning of the same day on which the destruction 
is to be carried out, in order to prevent, temporarily, the emerging of the 
phylloxera. This watering should also be done before harvest in infected 
centres which are to be destroyed. In order to protect zones still regarded 
as immune ,(which in Italy are very extensive and important, e, g. the 
Castelli Romani), care should be taken to disinfect all doubtful matter 
(clothes, baskets, etc.) coming from infected places, whenever it is not 
possible to prevent its introduction, but above all — and this is the most 
important point — the introduction of rootlings should be strictly forbid¬ 
den. For planting American vines, cuttings can perfectly well be used. 

As a rule rootlings should not be circulated be3’'ond the boundaries of 
the Association, and even then, when intended for planting in a zone where 
the infection is still limited, they should be didnfected before being removed 
from the nursery. 

For this purpose the method in Italy is generally that of total immer- 
-sion in water heated to,550 C. '(131*^ F.) for 5-T0 minutes (3), This method 
of disinfection, which on account of its rapidity is considered very handy, 
is in practice too delicate, for a few degrees more heat will spoil the vines, 
and a few degrees less will not 'kill the phylloxera. Moreover, clods of 
earth which often cling to the rootlings may contain phylloxera, these do 
not always get sufficently soaked by theliot water during the few minutes 
the operation lasts. Finally, some consider that this, operation is not abso¬ 
lutely innocuous. On the other hand, the immersion of the underground 
part of the rootlings in a 3 per cent, solution of potassium sulpho-carbonate 
.and a i per cent, solution of sbft soap (formula of Faes) is very practical 
and requires no special apparatus. The only drawback is that twelve 
hours are required to make sure of the desired result (4). 

(i) In an intensively cultivated region, the defence restncted to small isolated areas is 
useless. 

(2I Where it is necessary or convenient to recostitute a vineyard inunediately, tlie ground 
previously occupied by the infected vines should be treated with carbon <Ksu 3 phide, if only 
to prevent the bad effects of decaying matter, or of any diseases of parasitical or otlier origin. 

{3) Five mmules are sufficient to kill radicole, but ten are re<i’mred for the winter egg, 
i(H.tr00ERi). 

(4) It will be advisable to re-consider di‘ffnfection withprassic add fumes (Kfirting and 
American systems). 
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FkancesChini would like to see the cuttings disinfected with hot 
water as well, chiefly because, as I have already remarked, they might bear 
rootlets. With things as they are at present, phylloxera having already 
invaded Italy to an extent that tenders absolute immunity out of the 
question, this measure is, in my opinion, superfluous and possildy harmful, 
because many who would be content to import cuttings (if tliere were no 
restrictions), would, if prevented, have recourse to stnuggliug root lings. 
However, the study of this subject is still in progress. 

As may be seen I do not side with those agriculturists who would do 
away with all prohibitory measures and disinfection,,using the argument 
that the Italian is at heart a rebel to all restriction. On the contrary,. 
I have great faith in these measures, and it is inspired b}^ the knowledge 
of the progress made by hygiene in the field of human medicine, with the 
aid of measures which may be substantial!}^ compared to those proposed 
for the diseases of plants. It is merely a question of education and of time, 
but above all of determination — strong determination. The line paid by the 
offender should be given to the informer, thus stimulating greater keen¬ 
ness among the various authorities. Smuggling will naturally continue, 
but if reduced by only 60-70 per cent the results will be certainly splendid., 
I have not yet touched on the matter of treatment with carbon disul¬ 
phide ; this has often been tried in Italy but has never been conducted 
methodically, for any length of time, under the supervision of persons with 
a sound knowledge of phylloxera.. The treatment did not last usually 
more than a year; consequently, even when carefully done, it has not taught 
us anything positive. Recently, under my advice, curative treatment has^ 
been begun in particularly favourable conditions at Sansevero and at^* 
Torremaggiore (Apulia); it remains to be seen whether it can be continued, 
Meanwhile it may be well to recall what has been known these last thirty 
years, but seems to have been forgotten by many to-day. In 1880, 
wrote as follows; '^The aim of all, curative methods is to establish a 
balance between the development of new roots, and the damages caused by 
phylloxera ; that is, to destroy the insects to an extent sufficient to enable 
the roots to thrive and to be the cause of a profitable crop. In other words, 
to maintain the co-existence of vine and phylloxera 

At this point my review must conclude. I leave the fuller discussiom 
of the qtt^stion of American vines and of the reconstitution of the vineyards 
to those more competent than myself. I should, however, first like to re^ 
peat what J have been preaching since 1908, L e. that in Italy excellent, 
seed-vines, have been selected (I/OKGO) and equally good hybrids have been 
obtained {e. g. some sorts of Ruggeri). These have been tested by long 
practice and may be recommended without hesitation. Nevertheless, 
until now, in the reconstitutions of* our vineyards, which cover roughly 
about 490' thousand acres, chief use has been made of .stocks of French 
origin, while it is only during recent years that the fine vines raised in 
Italy have been used, and then only to a very limited extent. 

^ In the Government nurseries and in those of the Associations many 
.other Italian vines have been raised which have not as yet been sufiicientlr* 
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tested. This woi'k of selection should no longer be deferred and every 
help should be given to endeavours to produce a direct-bearing resistant 
hybrid, producing grapes of good quality, which in the majority of cases 
would render grafting unnecessary. 

In conclusion, I wish to remark a point of contact between our re¬ 
searches and the resistance to phylloxera tests which have often to be 
carried out by those who are concerned with American stocks. We have 
shown that to bring about in proper manner and with least difficulty 
phylloxera infection on the roots of American vines, the leaves must first 
be infected with galls, or at any rate gall-bearing leaves must be buried at 
repeated intervals close to the stocks, both in summer and autumn. 
When only phylloxera-infected roots are used, especially with European 
vines, one’s object is often not obtained, and it may happen that a vine con¬ 
sidered resistant to infection will subsequently be seen to wither and die (i). 

Rome, September 1915. 
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(i) In. many localities where phylloxera infection has existed for years, American vines- 
may remam.completely immune. Moreover, the hibernating insect is always scarce and may be 
entirely absent on resistant American vines, even if before hibernation they were covered with 
phylloxera. This, together mth the fact that many phylloxerae liecome winged on thek 
tools, are proofs, that resistant American vines tend to throw off the infection spontaneously.. 



©EVELOPMENT 

OP 

AORICULTOB 
IK DOT'EUENT 
COtTNTRIES 


RURAL 

SHVGXENE 


SECOND PART. 

ABSTRACTS 


AGRICUTTURAIv INTELLIGENCE 


GENERAL INFORMATION* 

1238 - Agriculture in the Island of Guam. — Amud Reports of t}w Gmm A^rknUiml Bx- 
penmd Station for 1911,19x2 and 1913,35 pp., 5 plates; 29 pp,, 6 plates, 7 figs; 2,1 pp., 
.1 plates, 6 figs. U. S. Department of Agrimltm, Washingtoa, 1912,1913, njr.t. 

The reports cited above form an account of the agricultural resources 
of the Island of Guam (Mariana Isles, Micronesia), its climatic condi¬ 
tions and farming prospects generally. In addition to notes on the native 
flora and fauna, accounts are given of the various experiments in the 
introduction of forage crops, pasture grasses, vegetables, fruits, etc.; the 
improvement of native breeds of horses, cattle, pigs and poultry by the 
importation of live stock from America; th.e prospects of a honey unci wax 
industry ; the various insect pests infesting the island, their host plants 
and parasites. 

Since the establishment of the Experimctifc Station, agriculture, ori¬ 
ginally unprogressive, owing chiefly to the isolated geographical position 
of the island, has made satisfactory progress, but improved transport 
facilities are still needed to carry the island products regularly and directly 
to a good market. 

1239 - Experimental Treatment of Human Beriberi with Constituents of Hiee Polish¬ 
ings (r),*—WirxiAMS, R,R.,aadSALBBBY, N. M. (I,aboratofy of Organic Cheiuistry, Bureau 
of Sdeuce, Manila, P, I.) in The Philippine Journal of Somce, Section D, Tropic,\l Medi- 
cinel, Vol. X, Np. 2, pp. 99-118,2 plates. JTanila, March 1915. 

On the whole the observations of the writers on the cases recorded in 
this paper in their bearing on the etiology of beriberi accord with the broad 

' ^ j(i) See also; B. Ang. 1912, No. X130; B, Oct. 1914 No. 871, (EdX 
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pioposition that the disease, in a practical sense at least, results primarih^ 
from a poor diet, deficient more particularly in specific substances of the 
nature of Funk^s vitamine. The fact that so-called beriberi cases of what¬ 
ever type respond in a greater or lesser degree to the same treatment would 
indicate that they are in reality one and the same disease. 

The writers treated five cases of human beriberi with allantoin which 
has also been found in the extracts of rice polishing and they describe five 
other cases treated with the same remedy and observed b> other physicians. 
The results indicate that allantoin may frequent^ relieve the severity* of the 
symptoms in acute cases, much as it does in the polyneuritis of fowls. 

With hydrolized extract according to a modification of the usual 

method, the writers treated eight cases obtaining aj)parenth complete cures 
in the infant cases of beriberi and distinct relief in chronic or recurrent beri¬ 
beri. 

Eight cases were treated with imhydrolized extract of rice polishings and 
confirmed the general experience that it is very beneficial in infantile beri¬ 
beri but not ill adult cases. 

In five out of six cases treated with vitaynine prepared according to 
Fttnk’s method the improvement was prompt and rapid. Even in the sixth 
case, although the dose was relatively minute, the improvement although 
gradual was marked. 

The writers conclude that allantoin has a beneficial effect in certain 
cases of beriberi, although probably never amounting to a complete cure. 
Its value should be tested further. 

The hydrolized extract of rice polishings has benefited all the ty^pes of 
beriberi upon which it has b^en tried. It can be of practical service, but 
should be used only in cases under the direct supervision of physicians 
and nurses. 

Unhydrolized extract of rice polishings is a safe and valuable remedy for 
infantile beriberi, but is of little use for older cases. ^ 

The vitamine of rice polishings possesses specific and prompt curative 
properties far beyond those of any other known substance. Unfortuna¬ 
tely its cost at present prohibits its general use among the lower classes, 
who are the chief sufferers from beriberi. 

1240 - The Action of the Organised Ferments of Urea in the Destruction of Organic 

Matter, — Bordas, F., and ButrfeRE, S,, in Comptes-Rmdus deVAcademic des Sciences^ 

. Vol. 161, No. 10, pp. 285-3S7, Paris, September 6, 1915. 

In the search for a practical method for the rapid destruction of organic 
matter, experiments were made on guinea-pigs, the animals being covered 
up hy a specially prepared meditrm inoculated with various bacteria, in¬ 
cluding the organised ferments of urea. The association of the organisms 
in theVrepared medium and of those in the digestive tract of the guinea- 
pig, killed 48 hours before the experiment, reduced the time necessary for 
the destruction of the organic matter. , , 

After 15 days beneath the medium at a temperature of 42!^ C. a guinea- 
pig originaiiy yreighing 595 grms., only weighed 235 gims., the equiyatot 
of the skin and skeleton. Similar results were obtained in, 3 wed^ inlhe 
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case of a horse. Com])arative experiments have shown that 11 k‘ oii^suiiscfl 
ferments ot urea are distinctly the most eneri>;etic in action. 

'Hie action of urease alone seemed veiy slight, tlie e\])eriuienls ])ro\ iug 
that for the ra])id destruction of orgatiic matter the organised ferments 
of urea (aided b> the presence of moisture aiul *1 favourable temperalnn*) are 
the most suitable. 


CROPS AND CULTIVATION. 

12.11 - Relation between Rainfall and Wheat and Maize Fields in Selected Crop Areas 

of the United States. — Craood, E. J. (Uutvorsity of WisicotLsiu), in The Journal of Geo¬ 
graphy, VolXIV,No. 1, pp. 1-6. University of Wisconsin, Madison, Wis., September 1915. 

From the basis of results obtained from a study of the rainfall data 
a^d crop production in certain regions it is possilde to state the relationship 
between rainfall and wheat and maize yields hi some of those regions in 
definite mathematical form. 

Relation between wheat yield and rainfall in regions of low rainfall — 
A study of the relation of the average yield of wheat to the average rain¬ 
fall in North Dakota, covering the last two decades, shows that, during 
the three best years, 1902,1905 and 1912, an average of 7 inches of rainfall 
yielded an average of 18.3 bushels of wheat per acre; that the three ])oor- 
est years, 1900, 1910 and 1911, with an average rainfall of 3.() inches, 
yielded 6.2 bushels per acre, and that the sixteen medium years, with an 
average of 6.1 in., yielded 12.3 bushels ])er acre. It is thus ap])ajent that 
the average yield per acre is practically twice the May aiul June rainfall 
(in inches); that it is somewhat more than twice the rainfall in extra good 
years, and somewhat le.ss than twice in the poorest years. 

In vSouth Dakota the average yield of wheat is but 1,7 times the May 
and June rainfall. 

In the Ciilifomian wheat di.strict in the best years (own'* 17 bushels 
per acre) the average yield correspnded exactly to the average rainfall 
(in inches) for the months of January, February, March and A])ril, In the 
poorest years (less than ro bushels per acre) the average yield was about 
1,2 times the average total rainfall for the four critical motiths. In average 
years the yield was but slightly greater than the average total rainfall 
during the critical months. 

Similar compirtations have been made for Washington, Kansas and 
Nebraska. 

Relation between rinfcdl mid wheat yield in States with abundant rain¬ 
fall —The data here make it evident that no defijiiite mathematical rela¬ 
tion exists between the wheat crop of States having an abundant rainiall 
(Minnesota, Ohio, Indiana, HUnois and Missouri) and the precipitation 
during the growing season. The results in aU cases indicate, however, that 
the best crops can be expected when the rainfall is below the normal 
amount during the month of the growing season, 
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Relation of rainfall to maize field. — With regard to maize there 
was found to exist a close dependence of maize yield upon rainfall through¬ 
out the entire maize belt (Ohio, Indiana, Illinois, Iowa, Nebraska and 
Kansas). Hence, by a consideration of the area imder the crop, the price 
received by the farmer per bushel and the differences in yield, it is possi¬ 
ble to estimate the monetary value of various degrees of rainfall with 
considerable accuracy. 

For instance, the average area devoted to maize in the above belt is 
about 50 000 000 acres, the average price received by the farmer for his 
maize is about $ 0.50 per bushel, one inch of July rainfall above three 
made a difference of 6.5 bushels per acre in the 3deld. This means a differ¬ 
ence of $ 160 000 000 for this inch of rain. 

1:242 - Influence of Weather on the Grape Crop in the Lower Monferrato, Piedmont — 

Marescalchi, a,, in Annali della R. Accademia d*AgricoUura di Tor%no, Vol. I<VII (191.^), 
pp. 218-232, 5 diagrams. Turin, 1915. 

Observations have been made over a period of forty years (1875-1915) 
in the eminently vine-growing zone ot the Tower Monferrato on the rela¬ 
tion between meterorological phenomena (accumulated temperature, rain¬ 
fall, cloudiness) and the vine crop (amount of the vintage, qualit> of 
the wine). 

The fact that the crop depends on a proper combination of the chief 
climatic elements is confirmed. For the district in question, the following 
conditions seem to result in a good vintage, as regards both quantity and 
-quality : accumulated mean daily temperatures (total of heat) from April 
to September between 3450 and 3680^0.; rainfall not excessive, from about 
^50 to 450 mm.; sunshine considerable, expressed approximately by a total 
-of fine and mixed days of 130 to 170, 

Of the three factors considered, the accumulated temperature stands 
-out as of greatest importance in determining the quantity and quality of 
the crop ; but it is indisi:)ensable that the heat should be distributed regularh' 
and especially that there should not be frequent rapid changes in teinpera- 
^ ture, or many days with a great range of temperature. The sunshine fac¬ 
tor perhaps comes next after heat; indeed to a slight extent an abundance 
oi sunshine can compensate for a slight deficiency in heat. The total rain¬ 
fall has not so general an effect upon the yield as the heat. Heavy rain 
occurring after drought so as to give the vines a good wetting rather before 
vintage time, swells out the grapes, increases their juice and so has some¬ 
times an important effect upon the yield; on the other hand, absolute 
drought or very little rain from when the grapes begin to colour up to vint¬ 
age gives small, hard grapes and a very poor yield. If too much rain fails 
during the growth and ripening of the fruit, and if it is accompanied by 
great and variable heat, it produces that hot and damp condition of .the 
atmosphere which promotes the development and spread of mildew, thus 
seriously compromising the crop, as regards both quantity and quaUty. 

That quantity'' in the vine crop is incompatible with quality*' 

' is not borne out bv the study in question; in sixteen out of the forty years 
.good quantity was accompanied b}^ good quality. Further, it should not 
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be thought that the vine gives an almost regular alternation of good and poor 
crops. The vine is very capricious in bearing, as it is in the qnnlit} of 
the fruit produced. Nevertheless it frequenth^ shows itself ca])able of 
producing heavy crojis nninterrn]>tcdly for a period of time hitherto 
limited to three or four years, or exceptionally six. Thus, during the forty 
years studied, these uninterrupted period.s of good }iekl have occurred 
four times : t) from 1886 to 1888, 3 years; 2) from 1890 to 1895, 6 years; 
3) from 1900 to 1903, 4 years; 4) from 1907 to 1909, 3 years. This shows 
that the vine possesses great powers of resistance, vigour and produc¬ 
tiveness. 

1243 - The Effect of Climate on Soil Formation. — leather, j. w. (iiupeikU Agricultural 

Chemist) in The Jnurml of Agficiilkml Science, Vol.III, Pari j, pp. 135-136. Cumbiidge, 

September 1Q15. 

There are two soils in Indio whose mode of formation is stillunexpkined, 
viz. the laterite and the Regur or Black Cotton soil (i). These two soils 
are very distinct in several characteristics. The Regur is black or dark 
brown in colour: when wetted it expands to an nnitsual degree and on 
drying large fissures form in it; it retains tmusually large amoimts of water; 
it is practically devoid of stones except where near rock formations and fre¬ 
quently contains 5 to JO per cent of calcium carbonate, though the propoj;- 
tion of this constituent sometimes falls to less than i per cent. It tests on ‘ 
various rock formations, partly on the Deccan trap, on the metamorphic 
rocks in Southern India and on the Cuddapah quartzites. 

Daterite when first exposed is soft and light coloured, but rapidly har¬ 
dens on exposure, and after breakiiig down to soil is red; it frequently or 
generally contains gravel, including limonite, but otherwise the soil has no 
special physical features. Like the Regur soil, however, it rests on various 
formations, the association being remarkably alike in the two eases. 

At one place in the neighbourhood of a bed of Regur it is possible to 
find the rock taking on the dark colour of Regur and at another not fat 
away the same rock is weathering to red soil. Thus the fornuition of these 
two soils from the same rock cannot therefore be simply attributed to either 
weather or climate. 

Holland (2) has previously shown that the formation of laterite soil 
is more easily accounted for on biological than on chemical grounds. Pos¬ 
sibly also the case of the Regur soil may be an instance of bacterial activity, 

1244 - Soil Temperatures in Mia. — Leather, w. (impcrbi Agrkoitima chemist), 

. iu Memoirs of the Department of Agriculture in Mia, Chemical Series, VoL IV, No. 2^ 

pp 19-84. Calcutta, July 1915. 

Records of the soil temperature have been kept during the last tliree 
years in both fallow and cropped land. The soil of the plot consists of a 
fine alluvium devoid of stones or pebbles containing from 30 to 40 per cent 
of fine chalk. The thermometers were inserted horizontally at various. 

(i) Sees. Jan. i9«> No. 61! B. Nov. igis,No. 1504. , {Si,). 

' {2) Cteokiical Magazine, Vol- Z (i 903 )» P* S 9 . . ' ‘ 
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depths in the northern face of a trench running east and west. The trench 
is 3 feet wide by 3 feet deep and lined with 10 inches of masonry. 
Both brass and glass tubes weie used to protect the thermometers. The 
tubes are 3 feet long and rest with their open ends inserted to a distance 
of I inch in wooden blocks in the trench wall so that the outer extremity 
of the tubes is protected by 9 inches of w^ood from the atmosphere of the 
trench. 

The difference in the conductivities of the brass and glass tubes provides 
information as to whether the thermometer records the temperature of 
the soil in contact with the upper surface of the tube or the average of the 
temperatures of the upper and lower surfaces. 

At first the data tended to show that the record in a brass tube w as, 
for the maximum, distinctly higher, for the minimum distinctly lower than 
in the neighbouring glass tube, but an examination of data covering tw’o 
years shows that: i) the error among the thermometers api:)roximates to 
these differences; and 2) that it does not exceed 0.50C. At greater depths 
than 3 inches the diurnal changes of tem|)erature are so much smaller that 
the exact level to which the temperature registration refers is of less con¬ 
sequence. 

The difficulty of being able to state what is the real depth to which 
a thermometei near the surface refers, is practically insuperable, and no 
instrument, whether thermometer or pyrometer, has such a small diameter* 
as to eliminate the error. 

The thermometers u-ere graduated in ^ 4 *^ C. and could be read easily 
to Vro^C. Those registering maximum temperatures were mercurial with 
a broken column and those for minimum temperatures were alcohol with 
a metal indicator. 

The data obtained are given in an appendix of tables and treated in 
detail graphically. The conclusions drawn are summarised as follows: 

The low'est temperature occurs during January, after which there is. 
a rapid rise during February, March and April to the maximum in May, 
With the advent of the monsoon there is an immediate and rapid fall of 
temperature followed shortly afterwards by a small rise; but during the 
monsoon months July to September there is comparatively little change. 
In October there is a rapid fall which continues until December. The 
diurnal changes are well maiked, being greater during December to May 
and smaller during the monsoon months. 

The relation between soil and air temperatures throughout the year 
is shown in the following table : 

In bare fallow soil the diurnal change extends to between 12 and 24 
inches from the surface on most days of the year. At 12 inches it amounts 
to but at 24 inches it is doubtful if it ever exceeds o.i<* C. in Bihar; and. 
it probably dees not exceed 0,2^ C. in any part of India. At a depth of X 
inch the temperature corresponds with that of air in the shade, Down to a 
depth of 3 or 4 inches the soil temperature is above the mean tempera¬ 
ture for only 8 hours, whilst it is below it for 16 hoars. At 3 inches, deep- 
the lag in temperature is about 2 hours and at 18 inches 8 hours. 
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Minimum 

Month 

Me 

1 

Soil 

i inch j 
deep 1 

i 

January . 

9.1 

10,7 

February. 

11,6 

13.6 

Mardt. 

13.8 

15*5 

April. 

20.6 

22.3 

3 May. 

23.0 

25.5 

June. ... 

24-5 

26.9 

Jtiiy. 

25.6 

27.1 

August. 

25.5 

27-1 

Septembej-. 

24.1 

26,0 

October. 

20.2 

22.2 

November ....... 

14.1 

i 16.1 

Pecember. 

9.2 

10.8 




Maximum 

1 

Biiirnal 

chanjjfc 

Bift. 

Air 

vSoil 1 
I inch 
dwp 

Bill. 

Air 

,T iuch 
deep. 

H- 

1.6 

23*5 

25-3 

-! 1.8 

14.4 

1:4.6 

+ 

2,0 

2().5 

29.3 

+ 3-0 

14,7 

^ 5-7 


1-7 

31.2 

34-8 

- 1 “ 3-4 

17.4 

19.1 

_L 

1,7 

35.6 

39.9 

4 - 3-3 

16.0 

17.6 

4 - 

2 5 

36.4 

40.1 

“h 3.7 

134 

X4.b 

4 - 

2,4 

33-9 

38,2 

f 4-3 

94 

11.3 

4 

1-5 

32.3 

3 d .3 

H' 4.0 

6.7 

9.2 

-h 

1.9 

32.2 

36.7 

4-5 

6 7 

9.3 

-i 

1.9 

33.2 

37*1 

4 - 3*9 

g.T 

12.0 

L 

2.0 

32.S 

36.1 

4 3-3 

12.6 

13-9 

4 " 

2.0 

26.8 

28.6 

-f-1.8 

I2.7‘ 

12.5 

+ 

1.6 

23.2 

24.9 

4 ~ 1.7 

14.0 

14.1 


Changes in the specific heat of the soil due to changes of moisture 
content do not seem to affect the maxima and minima, but rainfall during 
the dry season, causing a considerable change in the amount of water eva¬ 
porating, has a marked effect. 

The effect of a covering crop, such as oats and san [Crotalana 

jmcea), on the soil temperature is naturally very marked, v^ince it both 
prevents the rise of temperature of the surface vSoil and modifies the diurnal 
change. 

Thus, whilst the temperature of exposed soil at i inch deep rises to 
about 30 C. above that of the air, that of cropped land is about 2^ C. below it; 
and whilst the temperature of exposed soil at the surface rises to probably 
some 20^ C. above that of the air, the corresponding figure for cropped land 
is only some 2® or 3*^ C. even in March, whilst in the rains it is actually lower 
than that of the air. Also in respect of diarnal change; at r inch deep, 
whilst exposed soil suffers a change of some ao^C. in March, that of cropped 
land is only about 130 C. at the same depth; and dxiring the monsoon, 
whilst exposed soil suffers a diarnal change of some 10*^ C, at i nxch deep, 
that of cropped land is only about to 4a C. 

*1245 The Effect of the Covering of Bead Leaves upon the Physical and Chemical 
Constitution of Forest Soil. . Gantbr, K., in Fmmirt&chmiches CeMmlUaft, Year 37» 
No. 7, pp, 312-355 ; No, 8-9, pp. 392-407. Berlin, July, Augxist and Seplemfoor 1915* 

The Administration of the Forests and Domains of the Grand Duchy 
of Baden have had some eicperiments carried out to determine the effect 
exerted by the covering of dead leaves upon the physical and chemical 
-comiiositidn of the soil. The experiment ground is at I05 m. (350, ft.}. 
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above sea-level and on the ** diluvium ” of the Rhine valley; there are three 
plots, each of ^lo hectare (54 acre). According to the data for 1906-1912 
the rainfall is between 460 mm. (1911) and 854 mm. (19x0). The water- 
table is 4 IE. (13 ft.) below the surface. The plots are chiefly under beech, 
now about 120 years of age, with some hornbeams, all being of natural 
origin. The plots are also surrounded by old beeches. 

The first (control) plot was not raked; the second was raked every 
5 years, and the third every year. The subsoil is much the same on all 
the plots. 

The experiments, begun in 1889, were undertaken to determine: 
iamount of water and evaporation ; size of the particles and volume oi the 
nterstices; temperature; humus content; nitrogen content; quantity 
of fertilising substances; productivity of the soil. The chief results may 
be summarised as follows : 

1. The maximum of total water and the minimum evaporation are 
found in the control plot; the plot raked every" year shows an average 
amount of water and maximum evaporation; the plot raked every- five 
years has tlie smallest amount of water, but its evaporation is almost the 
same as that of the control plot. 

2. The maximum amount of particles not settling in water (‘* ab- 
schlammbar ”) was found in the plot raked every year, the minimum in 
the plot raked every five years. 

3. The maximum air-space was observed in the control plot and the 
plot raked every five years, while in the plot raked every yrear the volume 
was small. 

4. The maximum temperature was generally" found in the plot 
raked every year, the ininimum in the control plot. 

5. The maximum contents of humus and nitrogen were found in the 
control plot; in the plot raked every five years, the quantities were less, 
while in the plot raked every year they were still less. 

6. The yield of timber was largest on the unraked plot and least 
ou the one raked every year. 

1246 - The Ejffect of Removing the Soluble Humus from a Soil on its Produce- 

tIveneSS. — Wbir, Wxllum (Camegie Research Scholar, Rothamstcd), in The Journal 

of A^ricultwal Science^ Vol. VII, Part 2, pp. 246*253. Cambridge, September 1915. 

The only experiment on the part played by soluble humus in plant 
nutrition was recorded by Granbeatt in 1872. Removal of the humus by 
means of hydrochloric acid and ammonia rendered the soil sterile to the 
growth of beans. 

During the past two years this experiment has been repeated on a larger 
scale. The removal of the soluble humus was efiected by washing the 
soil with dilute hydrochloric add to remove bases and then repeatedly 
extracting with dilute soda. Some 40 per cent of the nitrogen in the soils 
was removed in this way". 

Two soils were used; a medium garden soil and a typical loam* Two 
pots of each soil were used: one treated and the other untreated. Chalk 
was added to the treated soil to replace the carbonates removed by the acid 
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treatment and i gram KH2PO4. in solution was added to each pot. Wheat 
was sown ill March 19x4 and cut in August. The soil was then taken out, 
mixed afresh and replaced read}" for sowing with must aid, This crop, wiiich 
scarcely grew^ be3"ond the seed-leaf stage, was removed on October 8 and 
weighed. The soils were then cultivated but not othei wise disliirhcd, and on 
October 13 all the pots were sown with rye and grown in the glasshouse until 
h'ebnuity 18. Mustard was then sown as the fourth crop after removing 
and drying the soil. 

The crop andiiitrogen data for the diflerent soils are summarised iu the 
following table: 


Wheat ,j Alustaid j! ' .Mustaid ij'PoUd weight 


Siiil 

\\l of ' 

|i 

ttt, of j 

\ t. Ol j 

ut. nt' 

\vt. tii 

wt. oil 

wt uf 

wt. of 

wt. ot; 

% ut 


01 op ^ 

N !| 

Cl<‘p 

K 1 

Clop 

N. 

crop 

N. 

emp 1 

N. 

Merlimn ganleii Hoil . . . 

; 

•'•’ll 

2;7i 

,ob 

3 .J: 

. 4,2 

..... 

.24 

' 

S.f.c); 

1.07 

» 11 ’) cxWxictocl 

1 72.3! 

4 

3 . 9 ; 

.08 

3.7I 

•M 

10.8; 

1 

90.7 

i.n> 

Typical luiun. 

1 45 * 3 ’' 

• 37 |j 

1.3.1 

.025 

5.4 

.20; 

15.4! 

.30 

79 * 2 ' 


j) » extocU.‘<l. . . 

1 67.2; 

.7^1! 

1 * 

O.ol 

.03 

6.6 

.asj 


.05 

76,0! 

1 

1,07 


Thus, in five cases out of eight the plants obtained moie nitrogen from 
the extracted than from the untreated soils, in one case the ^amount was the 
same and in two cases the amount was less, but on both these occasions 
tte crop (mustard)' failed on one soil. 

During X9I4“I5, additional quantities of the same two soils were extract¬ 
ed and sown with wheat in precisely the same manner. In this case a 
smaller amount of humus (36-per cent), was removed. In the case of the 
garden soil sown with wheat in November the untri*ated soil gave a better 
crop, whilst in the loam. soil,, which was not sown until March, the plants in 
the extracted were greener and weighed heavier than those in the untreated 
soil. * . ^ 

Determination of the nitrate and ammonui prodtielion and bacterial 
counts were made of the four soils. The formation of nitrate was less marked 
in the treated soils, in which ammonia tends to aecumulatc. The untreated 
soils appeared quite normal in this respect. The numbers of bacteria in the 
treated soil are initially very low then become abnormally high and remain 
above the usual level ;;there is,, however,, no corresponding increase in the 
production of ammonia and nitrate. This resulit is s&ailar to that obtained 
by Bxtddik; on treating, soils with non-voIatile antiseptics*. 
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12.17 - Amino-Acid Nitrogen of Soil and the Chemical Groups of Amino Acids in the 
Hydrolized Soil and their Humic Acids. — potter, k. s. and Snyder, r. s. (labora¬ 
tory of Soil Chemistry of the Iowa State College Experiment Station, Ames), in The Jour¬ 
nal of the American Chemical Society, Vol. XXXVII, No. 0, pp. 22 j<>- 2227. Easton, Pa., 
September 1915. 

This investigation was undertaken to correlate, if possible, the amounts 
of the various chemical groups : i) in the soil with its humic acid ; 2) in the 
soil and its humic acid with the kind of organic fertilizer previously apphed 
to the soil; 3) in the soil and its humic acid with similar groups found in 
pure proteins ; and 4) to compare the amounts of amino-acid nitrogen, as 
such, in the soil with that found by hydrolysis. 

The following are the general conclusions arrived at: 

1. The amount of nitrogen precipitated from a neutralized alkali 
extract of soil varies, in a qualitative way, inversel^^ with the strength of 
the acid. 

2. The amount of humin nitrogen, as found by the Van Slyke method, 
extracted by dilute alkali from soil is very high when com])ared to the 
amounts in proteins. 

3. Dilute alkali does not extract any typical class of organic compound 
from the soil. 

4. The amount of amino-acid and peptide nitrogen in soil is found to 
be very small when compared to the amounts of amino acids formed by 
hydrolysis. 

1248 - The Biochemical Decomposition of Nitrogenous Substances in Soils.— kbeley, 
W, P. (Chemist). — Hawaii Agricultural Experiment Station. BiiUchn No. 39,25 pp. 
Washington, D. C., August 3, 1915- 

From previous work [HawaiiSta. Bull. 33,1914) it has been shown that 
Hawaiian soils contain relatively greater amounts of amid and smaller 
amounts of basic (diamino-acid) nitrogen than the vegetable proteins. From 
this it has been suggested that a study of the group change produced under 
the action of bacteria might throw important light on both the availability 
of, and the nature of bacterial action on, nitrogenous fertilizers. Various 
factors, such as the degree of aeration, the acidity of the medium, the 
carbohydrates present, the synthesis of proteins in the body cells of the bac¬ 
teria, the absorption of organic nitrogen compounds in varying degrees 
by plants, etc., so complicate the problem as to render very difficult an inter¬ 
pretation of the chemistry of bacterial action in soils. It has been suggested, 
liowever, that by also studying the rates of decomposition under varying 
conditions some light might be thrown on this question. 

The ammoaification of i gram of casein in silica sand was much more 
rapid during the first two days than that of dried blood, soy bean cake meal> 
cottonseed meal, or linseed meal, while soy been cake meal was second in the 
order of decomposition. Later loss of ammonia by evaporation reduces the 
concentration of ammonia, thits making it impossible to compare the rates 
of decomposition. 

During the first two days the rate of ammonification of X gram of the 
nitrogenous materials in soil was similar to that in sand, and a much higher 
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percentage ol the total nitrogen in casein was ammonified than of the other 
materials. On the ninth day 50.2 per cent o£ the casein nitrogen, 42.4 
per cent in dried blood, 40.9 per cent in soy bean cake meal, 27.1 per cent 
in cottonseed meal, and eh per cent in linseed meal had been ammonified. 
When equal amounts of nitrogen were added, casein still underwent more 
rapid ammonificatiou during the first two days than the other materials, 
and cottonseed meal and soy bean cake meal were nrore completely ammoni¬ 
fied than dried blood or linseed meal. T^ater the yield of ammonia from dried 
blood exceeded that from cottonseed meal. During the nine days of the 
experiment 56.9 per cent of the nitrogen in casein, 49.3 per cent in dried 
blood, 48.7 per cent in soy been cake meal, 32 per cent in cottonseed meal 
and 34.6 per cent in linseed meal were ammonified. 

Under anaerobic conditions all of the materials were ammonified very 
slowly during the first two days. Uater the casein was converted into am¬ 
monia approximately to the same extent as under aerobic conditions, but 
the other materials w^ere decomposed much less vigorously. 

With equal amounts of both nitrogem and non-nitrogenous matter 
present, the final yields of ammonia from the different materials, with the ex-, 
ception of dried blood, agreed closely, but the initial decomposition of casein 
was still much more active than that of the other substances. The yield of 
ammonia from casein on the ninth day was only 31.4 per cent as compared 
with 56.9 per cent in the absence of starch, and the ammonification of dried 
blood was reduced from 49.3 per cent to 18.9 per cent. It has been 
suggested that the ammonifying organisms are able to utilize carbo¬ 
hydrates to some extent as sources of energy. If so, smaller amounts of 
ammonia would consequently be split off from proteins in the presence of 
carbohydrates. Hence the carbon: nitrogen ratio would materially affect 
the actual formation of ammonia in soils. 

, When the amounts of casein were varied, other conditions remaining 
constant, the yields of ammonia in four days increased as the amounts of 
casein present increased ; 48.4 per cent of the total nitrogen in 0.2 gram was 
ammonified, 57 i>er cent in x gram, (>0.9 per cent in 2 grams, and 65.9 per 
cent in 3 grams., It seems probable that decreasing percentages of the to¬ 
tal nitrogen were assimilated by the organisms present as the amounts pre¬ 
sent increased, but there are probably other factofvS of a chemical and bio¬ 
logical nature involved. The yield of ammonia from casein was not materially 
increased by extending the incubation period beyond foiir days, and the de¬ 
composition of the second and third gram, added after one gram had been 
acted upon four and eight days respectively, was slightly more vigorous 
than that of the first gram. In each instance approximately 60 per cent 
of the total nitrogen was found as ammonia. ' These facts, taken in con¬ 
nection with the above, indicate that the incomplete ammonification was 
not due to the inhibitory effect of the decomposition products, bxit rather 
that a part of the nitrogen of casein is extrefiiely resistant to ammonifica- 
tion. It is also possible that a large part of the remaining nitrogen was 
assimilate<J.by,the 1 ;>acteria. Casein mixed with silica isatid or in solution 
hydrolyzed by the,action of bacteria in seyen Mys* ' In the 
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former instance 64.2 per cent of the nitrogen was ammonified and irx the 
latter 59.5 per cent. In solution the rate of h3?'dro1ysis exceeded that of 
ammonification, but the latter was not so active during the first five days 
as in the case of casein mixed with soil. 

Further, the detennination of the different groups of nitrogen com¬ 
pounds before and after bacterial action in casein, dried blood, soy bean 
cake meal, cottonseed meal, linseed meal, coconut meal, globulin from cotton¬ 
seed meal and zein from maize, shows that, with the exception of linseed 
meal and zein, the basic diamino-acid nitrogen was converted into am¬ 
monia more rapidly than the nitrogen of other groups. With casein, S03’' 
bean cake meal, and cottonseed meal the more rapid ammonification of the 
basic nitrogen was especially noticeable. When this fact and the above 
are considered in connection with a comparison of the organic nitrogen of 
soils and vegetable proteins, it becomes apparent that not all portions of 
the organic nitrogen in the different materials used as fertilizers and green 
manures are equally susceptible to ammonification. It is evident, therefore, 
that chemical factors inherent in the nitrogen compounds themselve- 
predetermine the availability to some degree. Further investigation, ins 
eluding a study of the decomposition of individual amino acids and acid 
amids, is being made. 

1249 “ The Oxidising Power of the Soil in Relation to the Phenomenon of De-acidifi- 

cation. — Gerretsen, F. C,, in Anhief voor de Suikenndusirie in Nederhndsch-Indies 

Year XXIII, Pari 21, pp. 833-847. Soerabaia, May 1915* 

' Under the influence of bacterial life, processes take place in the soil 
which increase or diminish its oxidising power; they depend upon different 
factors, such as the contents of water and organic matter and the aeration. 
A solution of hydriodic acid is an excellent reagent to use for following the 
oxidising property of the soil, both quantitatively and qualitatively. An 
acidified x per cent solution of potassium iodide is left for 5 minutes in con¬ 
tact with 2 grams of soil, which is then separated quickly by centrifugation; 

the amount of iodine set free is estimated bv a — solution of sodium 

100 

hyposulphite. 

It has been found that the oxidising property of the soil (expressed 
in mgms. of iodine freed per 100 gms. of soil) depends upon the iron com¬ 
pounds present in'the soil and upon the presence or absence of oxydases 
which it has been possible to determine in a certain number of good soils. 
In some cases 25 to 30 per cent of the total oxidising action has been found 
attributable to these oxydases. 

The examination of a certain number of soil samples from different 
parts of Java has shown that a relation exists between the oxidising power 
of these soils and the appearance of the plants found growing on them; 
weak oxidising action is always accompanied by unsatisfactory devel0|>*‘ 
ment of sugar-cane. ’ ' 

By means of the iodine number, it has been possible to d^etmme that 
the oxidising power of a certain number of soils increases greatly as a result 
of.de-acidification, which fact gives some measure for ^timating the degree 
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of de-aciclilicatiou of the soil. On aerating soil in sus])ension by shaking, 
the oxidising ]>ower is greatly increased after some lunirs in some soils, 
while even when the soil is merely ex]>osed to light and air, a notable in 
crease this power is observable. 

vSoils not containing iron do not give tins rt‘actiotL 

1250 Methods for Determining the Number of Protozoa in the Soil. - - Kocm <1. 

ill Journal 0/ A f!,ricultural Roscanh, Vt>I. IV, No. 0, pp. 55<i. Wiishiiij^lon, 1). C., Scpiciti- 
Let 1913. 

The supposed noxious action of the protozoa of the soil with respect 
to other micro-organisms has drawn the attention of biologists to the pro 
tozoolog}^ of the soil in its rdatiou to fertility (1). 

The writer remarks on the inef&dency of the methods at x>rescnt in 
use for determining the numbers of protozoa and suggests an improvemeut 
on the platinum loop method with au average experimental error of about 
7 per cent. Culture solutions were made with extracts of dried blood and 
soil (Tohnis) containing bi-potassium phosphate, inoculated with different 
amounts cf manured greenhouse soil and incubated at 22^ C for 30 days. 
Each day the numbers and types of protozoa w^erc examined. 

The maximiuii nunrber of protozoa varied with the culture solution 
and the condition and amounts of soil used for inoculation. In dried blood 
extract the maximttm development of all protozoa occurred earlier than in 
hay infusion, and after the maximum was reached the number of protozoa 
gradually diminished. Development was also early in solutions to which 
large quantities of -soil had been added, but the number of protozoa per 
gram of soil was greater when only i gram was added instead of a larger 
quantity. Extract of soil is more favourable to the development of pro¬ 
tozoa than dried blood. Dried soil favours the development of flagellates, 
whilst dried blood causes only a slight difference. 

Flagellates are first in leaving the encysted condition and they are 
much more numerous than the dliates, which vary in number in inverse 
proportion to the quantity of manure in the soil, whilst in the extract of 
dried blood the fiagdlates developed better with inoculations of heavily 
manured soil. Numerous types of ciliates are found, but few types of 
amaebae. 

Another series of experiments in which extracts of blood and hay infu¬ 
sions were inoculated with greenhouse and field soil, gave analogous re¬ 
sults. Hay infusion was a better medium than extract of dried blood for 
all forms of protozoa, probably on account of the medium being more suit¬ 
able for bacteria. 

To study the effects of various temperatures of incubation, different 
amounts of soil were inoculated into dried blood extract and hay infusion 
and incubated at temperatures from 50 to 300 C for 30 days. In hay infusion 
the small ciliates develop sooner at the higher than at the lower tempera¬ 
tures. Blood extract and infusion are both unfavourable media for the de¬ 
velopment of large ciliates, which flourish ,at all temperatures used, if con- 

' ■ ,(l) 1915, No, XI 23 . . , (Ei.). . 
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dicions are iavaurable. Flagellates develojoed at a lower temperature 
than the ciliates, reaching a maximum at 6° to 7®C in dried blood extract 
and 1to t6o C in hay infusion, which is therefore the better culture me¬ 
dium. 

In general the development of'each species of protozoa depends upon 
the following factors : the nature of the medium, the quality and quantity 
of the soil inoculated and the temperature of incubation. 

*1251 - On the ProbaLble Error df Sampling in Soil Surveys. — Robinson, g. w., and 
lyLOYX), \W. JE. (University College-of N. Wales, Bangor), in The Journal of As/iculhtrcd 
Science, Vol. VII, 'Part 2, pp. 14.^-153. Cambridge, September 1915. 

The probable error affecting the analysis of a single boring is a func¬ 
tion of two probable errors: i) the labomtofy enoY or the error of analy¬ 
tical determination; and 2) the field error due to the normal variation in 
the composition oi the soil throughout the field. The object of this investi¬ 
gation is to obtain values of the probable field error for various soil con¬ 
stituents. The method adopted is that ot determining the reliability or 
probable error of the aiial5rtical determinations and the gross probable error 
of the various constituents of^ a single boring and calculating from these 
results the amount of the field error by means of the well-known formula: 


:P ^ 

or ^2 

^here P »'probable error of or.e boritig; ^ the probable laboratory enror; and the 

"probable field error. 

Two fields were investigated for the purpose: one a glacial drift.and 
not uniform in texture and appearance and for ordinary survey purposes 
considered too variable; the other derived from Pre-cambrian schists with 
a certain admixture of wind-blown sand, uniform in texture and appear¬ 
ance, Twenty-five samples of each were taken and the following analyses 
performed: mechanical analysis, hygroscopic moisture and organic matter, 
total P2OB (by sodium peroxide method). 

To determine fi, or the probable error of the laboratory analysis, six 
mechanical analyses and’PgOg determinations were made of a composite 
sample of a number of borings. The mean vahies and probable errors cal¬ 
culated from these figures were as follows: 

Field I. 


Constituent Jlean valne ’Probable error 

Fine gravel. ’8.22 + ,52 'Or 6^3 per cent 

Coarse sand. T7.63 y .54 »' 3.0 » » 

Fine sand • * • .. T5.43 't -20 ^ 1-3 » 

Silt .-. 14.56 i -38 » 2,6 » , 

Fine silt. 24.14 ± - 5 ^ 2-1' » 

Clay . . ;. 4.81 ^ .ri » 2:3 ii> ^ 

.. . ... .S2J3 . ±r *006 » 2.5' » ‘ ^ 
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Thus, with the exception o{ fine gravel, themaxirnuin value of -p^ (the 
laboratory error) is 3.0 per cent. 

To determine P, or the total error of a single boring, 25 samples were 
analysed and the mean values and ])robable errors were calculated as fol¬ 
lows: 



Per 

cent 

Petceiilage 
ptobrtble error 

Fine gravel. 

. . 7.92 3.78 

‘r 35,0 

Coarse sand. 

. ■ 17.59 

"i* 2.24 

4 " 12,7 

Fine sand. 

. . 17.61 

+ 1.64 

9-3 

Sill. 

12.44 

“i" 1.21. 

4 ‘ to.o 

Fine silt. 

26.50 

F 2,71 

10.2 

Clay. 

^.10 

4 - .52 

-i- 12.7 

Moisture.. 

2.7 

“i* ,40 

-1' 1^8 

Organic matter. 

, . 10.4 

4 - .80 

4, yy 

Phosphorus pentoxide (P3 O5) , . , 

. . .290 

-+ -039 

f 13.4 


Calculating the values of the probable field error from the equation 
= ^pi —we get: 

Percentage 
probable error 
dne to variation 
of the soil 


Fine gravel. 34.5 

Coarse sand. 12.3 

Fine sand. 9.,^ 

Silt. 9.7 

Hne silt. xo.o 

Clay . .. 13,4 

Moisture. 14.8 

Organic matter. 7.7 

PaOs. IS4 


Similarly the probable field error of Field No. 2 works out as followsr 


Fine gravel » 
Coarse mm l . 
Fine sand . . 
Silt ..... 
Fine silt , . . 
Clay ..... 
Moisture . . . 
Organic matter 

PjOj .... 


Per cent 


13.4 

3.6 

K. 1 
4.8 
4,0 


3.1 

9.^ 

4.4 

7.3 


In both cases the values of the probable error due to soil variation ap- 
proximate closely to those of the probable error of a single boring, and. 
had the analyses been repeated several times for each boxing and been aver¬ 
aged so as to reduce the laboratory error, the field error could be taken as» 
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approximately equal to tiie error of a single boring. The increased labour 
and time involved in these additional analyses would not be justified by 
the increase in accuracy of the field eiror. 

Excluding the determinations of fine gravel and moistme, which are 
of no great importance in soil surveys, the maximum field error of Field I, 
which is too variable for siurvey purposes, is 13.4. Similarly 7.3 per cent 
may be taken as the maximum field error of Field 2. Thus a maximum 
field error of 10 per cent will serve for general purposes in survey w^ork* 

The probable error of the final result can now be reduced to any desired 
value by increasing the number of borings and determinations. When 
the field error is large compared with the laboratory error not much addi¬ 
tional accuracy is obtained by analysing the borings separately. Also, how¬ 
ever many borings are taken and mixed, it is not possible to reduce the 
final error to less than the laboratoiy error, and it is also difficult to ensure 
the satisfactory mixing of a very large number of borings. If n borings are 
made and a composite sample obtained by mixing, the field error will be 

reduced to . Working cut che probable error of the final result for 

different numbers of borings mixed to form a composite vSample, it is found 
that when two anatyses are made, not much additional accuracy is obtained 
by taking more than six borings, which give a probable errdr of 2.7 
per cent for mechanical analyses and 4.4 per cent for chemical analyses. 
Taking a maximum error of + 5 per cent from 6 borings, the chances of 
a result having this degree of accuracy are 4 to i in the case of a mechanical 
analysis and only about 3 to 2 for a chemical analysis. 

1252 - Note on the Effect of Changes in the Viscosity of Water on the Results of Me¬ 
chanical Analyses of Soils conducted at Vatying Temperatures. —* Robinson, 0. w, 

(Adviser in Agricnltural Chemistry, NortU Wales) in The Journal of Itfncultural Science^ 
Vol VII, Part 2, pp 143-143. Cambridge, September 1915. 

Some discordant revsults obtained in mechanical analysis during a 
spell of cold weather led the writer to enquire into the effect of temperature 
on the separation of the various fractions of a soil by mechanical analysis. 

According to Stores' Eaw, the limiting velocity of a particle falling in 
a fluid is proportional to the square of the diameter of the particle and the 
difference between the density of the solid and fluid, and inversely proportional 
to the viscosity of the liquid. Since the changes in the density of the 
solid and liquid due to changes of temperature are negligible compared 
with the changes in viscosity of the liquid, the diameter of the vsmaller part¬ 
icles left behind on decantation of the liquid will be proportional to the 
square of the viscosity. 

Using Thorpe and Rodger's formula for changes in viscosity of water 
due to change of temperature: 

viscosity = , - - (where t = temperature in deg C.) 

(i + .023120 i) 


viscosity at 5® C 
we have: . ^ ^ 

viscosity at 15® C 
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That is to saytDutllJjj a fall of lu® from 15*^ to C. tlie viscosity of water 
increases by ]j yer Since the ditiiiicter of tbe* siiuillesi ]>aiUob'S is 
proportioiul to v ioi^sfyly, it follows that: 


liiiii l[|uic aiametci «it 15o 
lHyilini? diiiiuttci at V 



I cut 
LIS. 


Thtife the limiting dliaiiiiiieter at 50 is 15 ]>er cent greater than at C., and 
if there are a laigepiuoll'Ortion of particles at or about this liniiting diameter 
considerably sana#e*riMalties will be obtained for the fraction left behind 
if the decaiitationi Hjlifriormed at a lower teiu])eratuTe. 

This result wase ten tested experimentally u.dng a mixture of ignited 
fine sand and £giute*(1 

Two grams iof tta|( mixture were vsLirred with water in beakers and 
allowed to settle tlhiclpigli 7.5 cms. for 75 seconds. This ()]>erati()n was 
repeated six tinaen iimtilil^io more silt remained in sus])etision after 75 vSeconds. 
The fine sand cotfillected, dried and weighed. This ]>roccdure was 
repeated at teinpersayii es of 6^, ii® and ib® d and the following results 


obtained: 




TcmperatuTc 

Weight 0 i fmc .saml in 

C. 

a. 

b, 

mo.ui 

6° 1 

1-053 

1.062 i 

1 038 

IlO 

1.123 


1.118 

i6<* 1 

I 


JJ jU 1 

1 

l.h(| 

^ ^ 1 





Taking the-nr eigjlt'.bf fine sand obtained at 0, as 100, the figures 
become: 


TetaiiK'sKitwif Aiinmiit ol «^an<l oiaruncd 

fi* . .. 

II . •.roj,/ 

i{>. , » . .. mh.i 


Thus the anio'iiml‘(i€ fine sand obtained at C. is 8,1 pet cent greater 
than at It is IhxeiiiS^ore recommended that sedimentation be* carried 
out at a nniform i«mii)««i!tatute of about 12 to r4<> C. 


‘FBRMANBNT 

iXI^ROVBIUBSTtrS. 

nnAixACJs 

AND 

.tRniGAXXOX 


15J53 ~ SubterranftamWatei^ in West Africa. — nuBKRT, ircNav, in Vomptei^ Uemfus hMo- 

madmes k\ I'Acadimte da, Sciertcci,^ Vol. j 6 i, No, H, pp, jrv2iS, i wuip, 

Paris, A^ngust =2^, ignij 

■West Afncjacaiulnw divided into three distinct zones, according to the 
bdhavionr of th e a«p«ed|jaal and subterranean waters. 

In the first z<>aae, itrhich lies south of 5® 30’ N. (and is consequently 
of very smaE ertent) Wii rain, although irregukrlydistributecl in the different 
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seasons, falls throngliout the year, even in winter, thus furnishing a constayt 
supply to the watercourses. The subterranean w^^ater 3S everywhere venr 
near the surface. 

In the second zone, north of the 17th jiarallel, the rainfall is low and 
irregular; hence there is no permanent surface water ; the subterranean 
water seems to be distributed in a very irregular manner and so far eludes 
every attempt at generalisation. 

In the third zone, which lies bet wen the two preceding ones, the distinc¬ 
tion between the rainy and the dry seasons is very marked, so that the 
condition of the watercourses is very inconstant. Before the winter period 
the rivers and larger streams are very low, while the sm.al)er streams have 
disappeared from the surface. This zone is bounded on the north by^ the 
rivers Senegal and Niger and occupies the greater part of West Africa 
where the population is fixed. Two cases of the occurrence of subterra¬ 
nean w^ater are to be noticed : i) in noii-calcareous districts ; 2) in calcareous 
distrkts. 

I, —> Non-calcar eons districts. --- In these districts, which greatly jire- 
dominate, the following facts are noted: 

1. That the subterranean water table is connected with surface waters 
and IS subject to similar variations at the same seasons. 

2. The surface of the water-table follow^sthe tox>ography but with not¬ 
able attenuation of the features ; thus, below a plateau of small extent 
(Plateau of Abomey) the water-table is relatively low, while extensive 
elevated districts contribute to raising the general level of the subterra¬ 
nean water, thus becoming important hydrographical centres (Fonta 
Djalon and its annexes, the Plateait of Bobo-Dioulasso, Atacora). 

3. Sudden changes in the topographical level cause the surface of the 
soil and of the w’-ater-table to approach each other and sometimes inter¬ 
sect (springs, perennial streams, shallow w^ells). 

All these characters show that the subterranean waters found are those 
•of the hydrostatic surface. The ground behaves as a homogeneous mass, 
no matter what the lithological nature of the formations may be. 

II. Calcareotis districts. — The preceding remarks do not hold good in 
the case of the three districts where calcareous strata have been observed 
(Colony of Senegal, plain to the east of the cliff of Bandiagara, Military 
Territory of the Niger). At least hi the case of the two first (which alone 
have been studied by the writer) there .is no doubt as to the connection 
between the aberrantcourseof the subterranean water and the presence of 
deeply-seated limestone. 

In Senegal it has been possible to trace curves of the water-level 
which do not overlap. Comparison of these curves and of the formations 
•shows that the surface of the subterranean water: i) may reproduce that 
of the ground and be connected with the surface w^ater (homogeneous 
ground, usually near the sea)*; 2) may reproduce the surface of the ground 
without connection with the surface w^ater (heterogeneous, but not fissured 
ground, especiaUy between Rufisque and Tivaouane); 3) may show no 
connection with the surface of the ground, in which case there is no sur- 



1590 PERMANENT IMPROVEMENTS - DRAINAGE AND IRRIGATION 


face water (predominating calcareous vsoil, forming the greater port of the 
colony). The existence of subterranean water in this co.vSe seems to depend 
entirely upon the presence of impervious strata and this is confirmed by 
the occurrence of superposed water-bearing levels or of ortesian wells 
(which do not discharge their water a,t the surface). 

The geographical distribution of limestone leads to the poradoxical 
result that if from any point of the surface of the free water that completely 
surrounds the Colony of Senegal (the ocean, the rivers Senegal, Gambia and 
Falene) we direct our steps to the interior of the country, we find that the 
surface of the subterranean water, after rising slightly at first, rapidly falls* 
so as soon to be below sea 4 evel. This explains why the Colony, surrounded 
on all sides by pennanent free water, has its centre occupied by the desert 
Ferlo region. 

1254 “* The Buseo Barrage in Spain. — GiormUdel Gcnk civile, Year lAII, pp. 

I plate. Rome, September 30, 1915. 

The Buseo (Valenza, Spain) barrage has recently been inaugurated. 
It forms a reservoir for 265 million cub. feet of water for the irrigation 
of the plain known as the Gardens of Valenza " about 26000 acres 
in extent. 

The Revista de Ohms P 4 blicas gives the following data on the work. 

The dam has a triangular section; its maximum height is 169 ft. and 
its total length at the crest 450 ft. It is curved in plan with a* 262-jft* 
radius. The face of the up-stream side is vertical, while the down-stream 
face has a uniform batter of i in 0.87. 

The bottom discharge takes place by means of tunnels, the section of 
which decreases from both sides towards the point where the sluice-gates are 
placed. These are worked by cylinders, in which water, from a separate 
reservoir, under a pressure of 100 lbs. per square inch, is introduced above 
or below the piston according as the gates have to be closed or opened. 

The water from the reservoir can be drawn off, by steel pipes, at three 
different heights: 45, 66 and 98 feet from the bottom. 

One of the most noteworthy features of the barrage is the section of 
the spillway in which the water flows down a plane inclined at 45^^ to the 
horizon. It is 246 feet long and can discharge 17 500 cub. ft. of water per 
second with a head of only 6 feet. 

From the very beginning doubts were entertained as to the impermea¬ 
bility of the bottom and sides of the gorge and special precautions were ta¬ 
ken, such as filling with masonry or cementing the fissures in the rocks,, 
but they proved insufficient and when the first attempt at filling the reser¬ 
voir was made, on the water reaching a height of 39 feet the leakage from 
the right bank amounted to xx cub. ft. per second. A revetment wall was 
then built against this bank, reaching down to an extensive bed of marl^ 
and with excellent results, for on filling the reservoir to X04 feeit the 
leakage did not reach one-tenth of a cubic foot. 
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1255 - Manuritlg of Bog Land in Ireland. Department of Agriculture and Technical ‘ 
Instruction for Ireland, Vol. XV, No. 4, pp. 724-728, 5 plates. Dubliti, July 1915. 

Considerable areas of the Iiish bogs are little better than swamps and 
these would entail an enormous expense in draining, clearing scrub, etc., 
before they could be converted into tillage land. But there are also 
extensive areas capable of being easily drained and, in some cases, that 
require no drainage whatever to bring them into profitable cultivation. 

The question of providing a supply of farmyard manure has no doubt 
proved a deterrent to a number of farmers who might otherwise have 
taken up the work. 

With the object of obtaining information regarding the nxanurial 
treatment of Irish bogs, which appear to difier in this respect from Con¬ 
tinental bogs, a scries of pot experiments were started in 1913. Samples 
of peat were obtained from difierent localities, some from the surface, 
others from the cut away portions of the bog. 

With a few exceptions lime was found to be the controlling factor; 
in fact in most cases it was found impossible to grow cimciferous crops 
such as rape without lime, while cereals generally died out shortly after 
germinating. Nitrogen was next in importance to lime, but in the majority 
of cases the effect of the absence of phosphate was more marked than 
that of nitrogen, while it invariably happened that potash was the least 
important of the four fertilizing elements. The Irish bogs tested differ 
in this respect from some of the American bogs where potash is the limiting 
factor. 

In the summer of 1914 an experiment on a small scale was put down 
in the Bog of Allen near Naas, Co. Kildare, in consequence of the remark¬ 
able results obtained from tests in pots made with samples from this bog, 
I^ocally it is spoken of as red bog. .Its analysis was as follows: 


Water. 

, . . 16.87 

per cent 

Organic matter. 

. . . 79.21 


Calcium oxide ^CaO)’. 

. . . o.ig 

» 

NitrogeJi. 

. . . 0.31 


Potash (JEjO). 

. . . 0.026 

» 

Phosphoric acid (1*205). 

. . . trace 



The bog had been cut away some years, previously, but there were 
still several feet of pure bog left. It was dug over the preceding winter 
and left to weather. Six plots of 3/4 sq. perch each were set out and 
manured as follows: 


No. I. — Control, no manure nor lime. 

No. 2,— Nitrogen, phosphate and potash, no lime. 
No. 3. —Nitrogen, potash and lime, no phosphate. 
No. 4. — Phosphate, potash and lime, no nitrogen. 
No. 5. — Nitrogen, phosphate and lime, no potash. 
No. 6. —-Nitrogen, phosphalei potash and lime. 


MANURES 
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The niatnires were ap])lied at the following rates per acre : 

Nitrate of soda, ^4 cwt. 

Sulphate of auimonia, cwt. 

Superphosphate (35 per cent), 6 cwt. 

ICainit, 3 cwt. 

Bunit lime, 2 tons. 

Each plot was subdivided transversely into three plots, and notwith¬ 
standing the lateness of the date (20th June) rape was sown on one of 
them, rye on the second and potatoes on the third. 

The following results were obtained : 

Rape: the plants on the untreated plot and those on No. 2 died ns soon 
as the seeds genniiiated. On No. 3 they made very little growth, while 
those on No. 4 did but slightly better. The want of potash was not nearly 
so marked as the want of the other fertilizers, but the plot without potasli 
was considerably behind No, 6 that received a complete dressing of arti¬ 
ficials and lime. 

Rye: On the untreated plot rye geniiiaated but died shortly after¬ 
wards. Plot No. 2 made a few stunted ears, which, however, produced 
no grain. Plot No. 3 was slightly better than No, 2 and pmduced a few; 
shrivelled grains. Plots Nos. 4 and 5 made a fair growth, but the grain 
was only partially filled; No. 4 tillered better, but the straw was longer on 
No, 5. Plot No. 6 made a fairly good crop of grain and straw when the 
time it was sown is taken into account. 

The table below shows approximately the total yield per acre as regards 
both grain and straw. 

Potatoes: The seed used was Up-to-Date variety unsprouted find 
whole. On the untreated plot No. i not a single stalk appeared above 
ground; notwithstanding this fact every potato planted produced young 
tubers which varied from 3 to xo at each root; the total quantity lifted was 
at least one-half of the seed set used. There was very little dilfcrence bet¬ 
ween Plots Nos. 2 and 3. On No, 4 the yield was slightly better. The 
absence of potash was less felt than that of the other fertilising demerits-. 

The following table shows the approxixnate yield acre. 


Yield of rye and potatoes on 

land, 

per acre, 

Plot 


Rye ^ 

Potato®^ 



cwt. 

qrs. 

tons 

cwt 

tffS. 

i 

0 

0 

I 

0 

0 

z 

0 


X 

'^7 

0 

3 

3 

o‘/2 

X 

X 4 

«) 

4 


I 

2 

1 $ 

3 

5 

16 


3 

0 

0 

6 

27 

I‘/a 

5 

0 

0 


When the short time the peat had to weather after it was dug over 
and the latenes,s of sowing are taken into acccount, the results may be 
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considered fairl> satisfactory for a first crop. It would appear that fair 
crops can be grown on some classes of unreclaimed bog land with artificial 
manure and lime without the use of farmyard manure, provided the me¬ 
chanical conditions as regards moisture are favourable. 

These tests are being continued. 

1250 - The Nitrogen Problem in Arid Soils.— eipman, c. Proceedings o/theNa- 

tional Academy of Sciences, Vol. I, No. 9. pp. 477-480. Baltimore, September 1915. 

Amongst the various problems relating to arid soils, especially in Cali¬ 
fornia, recent investigations and certain observations in actual practice 
have brought out the importance of the nitrogen problem. 

From the various data collected the writer draws the following provi¬ 
sional conclusions having a practical bearing : 

1) The introduction and maintenance of a good stock of organic 
matter in the form of green manure or dung should be practised on all 
soils deficient in nitrogen or organic matter. 

2) The nitrogenous manures applied to these soils should be high- 
class organic manures such as steam.-bone flour, cottonseed meal, sewage 
residues, and in other cases sulphate of ammonia. 

3) It is necessar}^ to prevent heating of the soil, excessive evapo¬ 
ration and oxidation of organic matter, by means of a mulch of straw or 
dung. This is one of the m.ost im.portant practices in soil management in 
Californian gardens and vineyards deficient in nitrogen and organic m.atter. 

1257 ~ The Conversion of Molasses Residue into an Easily-spread Fertiliser. — bkauer, 

J. B., in Centmlblati fur dieKunstdungmndustrie,YQax 20, No. 19, pp. 242-244. 

October i, 1915. 

The residue of molasses has long been used as a fertiliser in Germany, 
but it has not yet been possible to convert it into an easily-spread prpduct. 
It has often been concentrated and mixed with peat dust to form a com¬ 
post, but the resulting fertiliser was always sticky and thus difficult to 
spread. This stickness is due to the organic bases of the molasses (especi¬ 
ally betaine) which, owing to their hygroscopcity, keep the fertiliser per¬ 
petually moist. 

The writer describes a new process recartly devised by Wiekening 
of Hanover. The molasses, after being mixed with peat dust, is at once^ 
inoculated with Azotohacter to produce fennentation. This latter transforms 
the betaine, and the fertiliser, losing its adhesiveness, is easily spread by the 
distributor. It contains about 25 per cent water, 3.75 per cent nitrogen, 
9.75 per'cent potash and 45 per cent humus. After fermentation, super¬ 
phosphate may also be added to the fertiliser to increase its phosphoric 
acid content. In this way a fertiliser can be obtained containing 25 per 
cent of water, 3 per cent of nitrogen, 7.5 per cent of potash, 3 per cent of.‘ 
phosphoric acid and q per cent of gypsum. 

The experiments hitherto made with this fertiliser have shovm good 
results. 

It is calculated that it will be possible to manufacture about 350 000 
tons of this fertiliser in Germany annually. The process of manufacture, 
has been patented in that country. 
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1258 - Results of Geological Investigation of Phosphorite Beds in Russia, 1913 . — 

Samoiloff, Jak, W., iu Otchet po Geologitcheskomu Jsshedovanija Fosforiinihh Salcjci^ 

Vol. VI, pp. 1-29. Moscow, 

The vSearch for i)hospliorite beds carried out by tlie Commission of the 
Moscow Agricultural Institute on Search for Phosphorites in 1913 may be 
divided into three groups as follows : i) investigations in the east and north¬ 
east of European Russia, where phosporites occur in the Upper Jurassic 
and lyower Cretaceous systems; 2) investigations in the central part of 
European Russia, where considerable deposits of phosphorites occur iu the 
Upper Cretaceous; and 3) investigations in Central Asia, where pure 
phosphorites are found in the Upper Jurassic. 

The results of these researches are as follows; in the eight provinces and 
regions (provinces of Simbirsk, Saratof, Orel, Kaluga, Voronezh, Chernigov, 
regions of Zurgai and Uralsk) the deposits cover an area of 1840 sq. miles. 
Adding this area to that discovered in the years 1908-1912, the total area 
becomes 4510 sq. miles, containing not less than 3300 million tons of phos¬ 
phorites, reckoning the yield at about 5 cwt, per sq. yd. 

These phosphorites may be divided into three groups according to their 
phosphoric acid content: the first group, containing from 12 to 18 per cent 
of P2O5, represents 72.9 per cent of the whole; the second, with 18 to 24 per 
represents 22.9 per cent; the third group, containing more than 
cent P2 Og, represents only 4.2 per cent of the total. The total quantity 
of phosphoric acid in this mass of phosphorites exceeds 500 million tons. 

Owing to the importance for agriculture of determining the phospho¬ 
rites available, the waiter laid before the Twelfth International Geological 
Congress (Canada, 1913) a suggestion to start an international world- sur¬ 
vey of these deposits. The subject of the world's resources of phosphates 
has been chosen for the next International Congress (1917), and will be 
opened by the writer. 

The experience of seven years in Russia indicates that the work should 
be organised as follow^s: 

Various very different materials are included under the heading 
phOvSphorites: some comxjosed almost entirely of calcium phosphate and 
containing as much as 40 per cent of P2 O®; others with only 10 or 12 per 
cent or less, in which the phosphate is simply the cement holding together 
mineral grains of a diff erent nature. The writer proposes to exclude phospho¬ 
rites containing less than 12 per cent of P2 Og. Minerals richer than this are 
classified as follows: 


A — with 12-18 per cent P* O5 
, B —■ »■ 18-24 » » 

C — above 24 » , » 

In order to define more dearly the nature of the phosphorite the quan¬ 
tities of Ala O3 + Fg Og and carbon dioxide should be determined. 

' . Almost all the phosphorite beds are found in sedimentary formations 

' and. the minimum thickness of the stratum should be .fixed betw'een lo and 
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20 cm* (4 and 8 in). In many cases the phosphorites occur as nodules more or 
less scattered in the beds ; since the thickness of the bed is no indication of 
its richness in this case, it will be desirable to express the value in kilograms 
of phosphorites per square metre of surface, with minimum of 100 kg. 
(nearly 200 lbs. per sq. yd.); but considering the great variation in quality 
of the phosphorite it will be better to express this value as Pg 0^; the mi¬ 
nimum. will thus be fixed at 25 kg. of Pg O5 per sq. metre {50 lbs. per 
sq. yd.). 

With nodular phosphorites it would be useful to indicate the nature of 
the binding material as an indication of the difficulty of extraction. 

Frorti the scientific point of view it would also be useful to indicate 
for each deposit the age of formation. 

1259 ^ Extraction of Potash from the Residuum of Olive Oil. -- aita, a., in uitaiia 

w^yicola, Year 52, No 10, pp. 441-443. Piacenza, October 15, 1915. 

In an analysis carried out by Sestini, the olive oil residuum (ablackish 
turbid liquid deposited at the bottom of the sink under oil presses) had the 


following composition : 

pet cent 


per cent 

Soluble in water. 

• * 13.57 

Magnesimn. 

. , . . 0.12 

Alkaline cliloridet?. 

. . 1.57 

Carbon dioxide. 

. . . . 1.87 

Oxide of iron. 

Calcium. 

1.34 
. . 0.56 

Insoluble in water . . . . 

... 1.05 


The amount of potash contained in this liquid is about 1.5 per cent or 
shghtly more. By the evaporation and combustion of 100 gallons of this 
residuum, from 30 to 35 lbs. of ash-are obtained. The volume of this hquid 
is double that of the olive oil produced; estimating the average yearly 
production of olive oil in Italy at 44 milhoii gals,, it may be calculated that 
15 000 tons of ash can be obtained from the liquid residuum of the olive 
oil made in the country and that the value of this ash exceeds £ 80 000, 

A Commission has recently been appointed to consider the possibility 
of utilising this residuum for the extraction of potash salts. The Commis¬ 
sion informed the Associazione chimica industnale ” of Turin that the pro¬ 
cess is most simple and that the expenses of concentration in an ordinary 
triple-action apparatus would not exceed 5 d per 100 gals., taking fud at 
335 per ton. 

The nitrogen contained in olive oil residuum is about one-third of 
its potash content and consequently of equal or greater value. It would 
therefore be advisable to secure both the nitrogen and the potash and reject 
the incineration method. 

Prof. GakEI/EI has tried the application of hE VassEux's process to 
this residuum. The process consists in the concentration of the liquid 
in the presence of sulphuric acid until the greater part of the potash has 
crystallised out as sulphate; the separation of the sulphate of potash, 
the absorption of the mother-Hquor by porous substances in such a man¬ 
ner as to form a complex fertiliser containing organic nitrogen and potash 
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siaLts, Prof, Garbi,U> however, never succeeded in mu.king the sulphate 
(if 3)0itasli crystallise out; thus he considers that this process cannot be 
lip pLinid. 

'ffhe EFt'RONT process (suggested for the utilisation of fermented mo- 
and based on fractional distillation) presents technical difficulties 
nud Its installatron is very expensive. The writer is of opinion that the 
prows suggested by Stolzbnbrro for molasses is the most suitable; 
this consists m concentrating the residuum to the consistency of syrup, 
au d imixing with it a certain quantity of superphosphate; after warming 
fot sa short time, the mixture turns into a compact mass easily broken, 
which can remain a long time exposed to the air without undergoing any 
altenstion. 

Wo - Experiments with Catalytic Manures. — giannosi, italo, iu Vfiaiia (wmk, 
^'ear 52, No 10, pp. 455-458. Piaaiiza, October 15,1915. 

Field experiments with catalytic manures were carried out by the Royal 
Agricultural College of Bologna, using hemp. Five groups of two plots 
ea‘Ch were arranged as follows: x) with lime; 2, 3 and 4) with the catalytic 
mag.nure containing respectively 7.32, 9.32 and 7.08 per cent of manganese 
tetoside, MngO^; 5) control. The catalytic manures were applied in 
axminnts varying from 220 to 305 lbs. per acre; all the plots had previously 
reiser ired good dressings of nitrogenous and phosphatic manures. 

Omitting one of the plots that gave abnormal results, the maximum 
jjkU was obtained from a control plot (5.2 tons per acre of hemp in the stalk) 
,a3ud the minimum (4.. 8 tons per acre) from a plot receiving the catalytic 
manure. The differences between the various plots, however, were so 
stnaM as to be within the limits of experimental error. It is therefore 
eoaduded that the catalytic manure had no appreciable effect ix). 

The Effect of Nitrogenous Substances upon the Germinative Faculty of Certain 
Sieeds Sensitive to Light —tUssNER, Gustav, in flmckU' dey Denlsahen iloimimkcn 
Kt$cUfichaft, Vol 33, No. 4, pp. 217-232. Herliu, 1(^5. 

'-Experiments were made as to the action of various chemical substances 
on the germination of seeds which normally only germinate in the light. 
The ^control seeds were placed on plates in distilled water, and the experi- 
seeds in various solutions, all being kept iu the dark and at the same 
tW'fierature. It was found that iu the case of Hypericum perforatmh Gsum 
and Sinnugia {Gloxinia) speema germination in the dark was in- 
dac<e 4 by nitric acid, potassium, magnesium and ammonium nitrates (these 
tm<o Tiot used for Gmm), potassium nitrite, and sodium ammonium hydro¬ 
gen g^hosphate; it was not induced by hydrochloric acid, sodium hydroxide 
(not usedfor Geum), magnesium sulphate, potassium di-hydrogen phosphate, 
or cilcium chloride: ammonium sulphate and ammonium chloride induced 
germination in the case of G^mandthe sulphate in the case of Gkxmk, 
bat neither of these salts had a positive effect in the case of Hypefictm. 

^ It thus appears that nitrogenous salts may take the place of light in 

»(l) See nl;so No 1273 below/ {Ed,), 
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inducing germination of certain seeds. Previous experiments had shown 
the same result with seeds of Ranunculus sceleratus, Oenothe'f a biennis and 
CMoris ciliata. In the experiments in question no germination was induced 
in the case of Lytfmmi salica^ia, Scfophnlana nodosa {!), Vefbascum fha- 
ps 9 v> and Gentiam emciata. For some of these species Lehmann and Ot- 
PBNWAnBBR had already shown that germination may be induced by acids; 
it thus appears that ;seeds normally requiring light for their germination 
may be divided into two groups according as germination in the absence of 
light may be induced, by acids or by nitrogenous salts. 

1262 - Effect of Alkali Salts on the Germination and Growth of Crops. — Harris, f. s. 

(Professor of Agroironif, Utah Agr. Bxp. Station), in Journal of Acultural Research, 
Vol. V, No. I, pp. 46 iigs. Washington, D. C., October 4, 1915- 
A large part oi the unsettled land in the western part of the United 
States is of the allcah type. Chemical analysis shows considerable \aria- 


.a 

I 



Fig, r, — Diagram of percentages of alkaline salts in loam soil required to reduce the ger¬ 
mination and production of dry matter by one-half that of the normal (wheat). 


taon in the amounts of alk^ili salts and many tracts condemned on the 
analytical results have later proved to be fertile agricultural tracts, whilst 
other tracts whose salt content was considered to be sufficiently low for 
crop production have later been abandoned. * Present data are insufficient 
to predict whether a given crop will grow in a soil of known alkali content. 
The limits of endurance of each crop for each salt in the different kinds of 
soil should be fixed with much greater exactness. 

The object of these investigations was to determine the quantity of 
the various alkali salts necessary in the soil to reduce the growth of drops 
beyond the point of profitable production. For this purpose it was^coni 
sidered that when the germination and growth were retarded to about haf- 
that in normal soils the practical limit had been reached. 
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' In these studies over r8 ooo determinations were made with the follow^ 
ing crops : wheat, barley, oats, alfalia, sugar-beets, corn and field peas, in 
various types of soil and in water cultures to which the following salts 
were added in various combinations and < onceutrations : sodium chloride, 
sulphate, carbonate and nitrate; potassium chloride, sulphate, carbonate 
and nitrate; calcium chloride ; magnesium chloride, nitrate and sulphate ; 
ammonium carbonate. 

The condusioiis arrived at are as follows : 

1. About half as much alkali is required to prohibit the growth of 
crops in sand as in loam. 

2 . Crops vary considerably in their relative resistance to alkali 
salts, the order of resistance in the seedling stage for the ordinary mixture 


.S 

I 



Rig. a. ^ Percentages of alkaline salts in sand required to reduce the germination 

and production of dry matter by about one-balf that of tlie normal (wheat). 

of salts being as follows: barley,, oats, wheat, alfalfa, sugar-beets, maize, 
field peas. 

3. The results obtained in culture solutions for the toxicitj of alkali 
salts do not always hold when these salts are applied to the soil; thus, the 
antagonistic effect of salts in combination was not so great in soils as in 
solutions. 

4. The effect of the alkali salts is shown to an equal extent in the 
percentage germination of seeds, the quantity of dry matter produced, the 
height of the plants, and the number of leaves per plant. 

5. The toxicity of alkali salts in soil appears to be determined by 
the anipn or acid radical and not the cation or basic radical. The chloride 
radical was found to be the most toxic anion and sodium the most toxic 
base, 

fiv The injurious action of alkali salts is not in all cases proportional 
to then osmotic pressitre. The order of toxicity of the salts is as follows: 
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sodiiim chloride, calcium chloride, potassium chloride, sodium nitrate, 
magnesium chloride, potassium nitrate, magnesium nitrate, sodium car¬ 
bonate, potassium carbonate, sodium sulphate, potassium sulphate, 
magnesium sulphate. 



Fig. 3. — Curves of percentages of chloride, sulphate and carbonate of soda required in 
loam soil to reduce the germination and production of dry matter by one-half that 
of the normal. 


7. The toxicity of salts is affected by the soil moisture, salts in a dry 
state being less toxic than those in solution. 

8, The following figures give the limiting percentages of soluble salts 
for crop production without reclamation': 

Loam Coarse sand 


Chlorides. 0.3 o.s 

Nitrates. 04 0.3 

Carbonates. 0.5 0.3 

Sulphates.above i.o 0.6 


1263 - Toxic Effect of Iron and Aluminium Salts on Clover Seedlings. — fuprecht, 
R. W»,, in Massachusetts AgHculiural Experiment Station^ Bulletin No. x 6 r, pp. iss-isp* 
plates I-II. Amherst, Mass., April 1915* 

The following are the results of three series of water culture experi^ 
meats: 

I. Aluminium sulphate in culture solution of greater concentration 
than 40 parts of aluminium per million is very toxic to clover seedlings. 
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2. Ferrous sulphate has a similar action at concentrations above 4 
parts of iron per million. 

3. This toxic action can be largely counteracted by the addition of 
calcium carbonate up to a certain point (for iron, 22 parts per million}, 
beyond which it has no elTect. Calcium sulphate does not Jiave this effect, 
It is therefore suggested that the carbonate precipitates the iron and 
aluminium in the form of hydroxides and thus removes them from solution, 
The toxic action of the higher concentrations of iron and aluminium in the 
presence of excess of calcium carbonate, is probably’' due to the solubility 
of the hydroxides, and owing to the less solubility of aluminium hydroxide 
the residual toxicity is less in this case. 

4. The toxic action seems to be entirely in the first la>er or two ol 
cells in the growing portion of the roots. This is shown by microscopic ex¬ 
amination and by the fact that the toxic action is only apparent at the 
point of contact with the solution, while the tops continue their growth. 
Also analysis of the roots and tops of injured plants shows no appreciable 
increase in the amounts of iron absorbed. 

1264 - An Experimental Study of the Rest Period in Plants (i). Fourth Report: 

Seeds. *— Howard, W. I#., in Univcfsity of Missouri^ College of Agriculture Experiment 

Station, Research Bulletin No. 17, pp. 3-58. Cohmibiii, Missoiiri, April 1915, 

These investigations were begun in June, 1911, and during the, two 
seasons in which they were carried on, almost 200 species, representing 
fifty-one orders, were collected. 

The main objects of these investigations were: first, to confirm the 
existence of a rest period; second, to determine what species are subject 
to the resting phase; and third, to determine how the rest period can be 
broken, and the effects of various treatments on dry and moist seeds. 
Incidentally, it was hoped that light might be thrown upon various 
interesting questions pertaining to the behaviour of seeds in farm and 
garden practice as well as in nature. 

•V First season's work — In 1911, 122 species of seeds were grown. 
A' sample of each was planted immediately after it was collected, while 
another sample was placed in the laboratory to become air-dry, at least 
on the surface, when it also was planted. The drying process usually 
lasted for about thirty days, so that the two plantings of seeds of each 
species followed each other at intervals of about one month. It was 
hoped to find'from these plantings: first, whether the seeds had a natural 
rest period — that is, failed to grow at maturity — and second, whether 
the drying-out process, such as would take place in ordinary storage, 
might not prevent germination on account of a hardened seed coat, or 
because the rest period sets in later than at maturity. 

All plantings of seeds were made in moist sand in a greenhouse. All 
outside conditions, such as light, heat and moisture, were the same for both 
the first and second plantings. 

^ (d vSee also B. Nov. 1914, No. 991; B, thsc: 19x4, No. ito 7 '; mid B, Sept. 1915, No. 898, 
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For the most part the seeds were from herbaceous plants, including 
annuals, biennials, and perennials. A number of woody forms were also' 
included in the list. One fact that is very prominent is that many species 
seem to possess the capacity for prompt germination immediately after 
ripening, while others apparently must pass through a period of dormancy 
before they will grow. I^ess than 50 per cent of the species planted made 
any growth at all. 

Among the orders to which belong species which germinated readily 
as soon as mature were Gramineae, Liliaceae, Caryophyllaceae, Malvaceae, 
and Compositae ; while those which seemed to have a delayed germination 
included Cyperaceae, Rosaceae, Anacardiaoeae and Vitaceae. The fresh 
seeds of Liliaoeae and Leguminosae, as a general rule, germinated quicker 
and gave a higher percentage of germination than the dried seeds, while the 
results from plantings of Compositae and Gramineae were exactly the reverse. 
These two instances would seem to indicate that the seeds of the various 
species in an order are somewhat similar as regards their requirements for 
germination. 

A majority of the species studied seemed to require an interval of rest 
after maturity before they would sprout. The figures also show that seeds 
which had been dried for a month germinated in a much shorter time after 
planting than seeds planted immediately after the}^ were collected. This 
apparently shows that the hindrances to germination due to hardness of 
the seed coat from drying-out are much over-balanced by the beneficial 
effects on germination caused by allowing the seeds to pass through a 
month of dormancy before being planted. ‘ In the majority of cases the 
process of maturity itself — that is, the loss of moisture by the seeds — 
seems to bring on the rest period. 

Second season's work, 1912. — The seed investigation during the sum¬ 
mer and fall of 1912 consisted of the following experiments : ' 

' I. Planting a large number of species of seeds which were collected 
when first mature, some being planted at once, while the others were air- 
dried before planting. 

2. Collecting seeds whilst still in the ''dough” stage, that is, quite 
immature, and planting some at once, and air-drying a similar set before 
planting. These were compared with freshly ripened seeds in a germination 
test. 

3. Seeds of woody and herbaceous plants were subjected to various 
treatments designed to force them into growth. 

4. A few species of seeds (mostly vegetables), were subjected to a 

long list of treatments designed to show their effects, in a comparative 
way, on the seeds when dry and when moist. / " 

In 1912 the seeds were planted and allowed to stay in the ground 
tmtil they germinated or decayed. At the approach of winter „a thick 
mulch of grass and leaves was spread over the seed bed.^This material 
was removed early in the spring before growing time, - . ^ 

The main test was with the seeds that were collected at maturity dnd> 
planted immediately. This set of seeds consisted of seVenty-six species 
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representing thirty-two orders. Some of these seeds grew at once (within 
from one to three weeks) while others did not grow until the autumn, 
and still others (the latter group being far larger tlian either of the other 
two) did not grow until spring. The results of these experiments generally 
support those of the preceding. 

Only eighteen species out of forty-eight showing genuination were 
able to grow immediately after maturity, while twenty-seven species were 
able to germinate only after intervals of eight to ten months. During this 
period of quiescence the seeds were exposed to the influence of freezing 
and undoubtedly this had some effect in bringing about germination in 
the spring, but evidently these species possess a long rest period, or some of 
them would have shown signs of growth during the summer or autumn 
of 1912. 

Four species showed a capacity for germination in the autumn. It is 
possible that these species require a cool temperature for growth, and since 
such conditions are present only during the spring and autumn, this may 
be the reason why they made no growth during the summer. 

Green or immature seeds, at least from woody plants, are for the 
most part unable to germinate, or at least they did not germinate nearly 
so freely as mature seeds of the same species. The set of green seeds that 
had been allowed to dry out after harvesting was also planted, but none 
of them grew. Unfortunately not enough species of immature seeds were 
used to be able to obtain any conclusive results, but apparently from the 
two species which grew, green seeds, if they germinate at all, will grow very 
much more quickly than ripe seeds. Also it is apparently true that imma¬ 
ture seeds of woody plants are easily killed if they are allowed to become 
dry before planting. 

Practically all of the seeds used during the experiments in forcing 
during the winter of 1912-13 were woody species. 

The treatments of the woody species consisted of drying,,,soaking, 
etherizing, stratifying, and combinations of these treatments. 

The following summary shows the treatments the seeds received before 
being planted: 

1. Planted in fall immediately after maturity, without any treat¬ 
ment. 

2. Air-dried for one month before planting. 

3. Dried one moiith, soaked three hours, then etherized twelve 

hours. 

4. Dried one month, then etherized twenty-four hours. 

5. Dried one month, then frozen in stratification. 

6. Dried one month, frozen in stratification, then etherized twelve 

hours. 

7. Dried one month, frozen in stratification, then etherized twenty- 
four hours. 

93.5 per cent of the list of species tested were found to have a rest 
period. 

It is interesting to compare all of the treatments as regards the aver- 
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age length of time required for germination to take place. The shortest 
time required for growth to begin was 22.1 days and occurred in those that 
were frozen in stratification. The next quickest growth (22.6 days) tooh 
place in those seeds that were dried, frozen in stratification and etherized 
twenty-four hours. Those that were dried, frozen in stratification and 
etherized for twelve hours, made the third quickest growth — that is, in 
26.8 days on the average. Seeds planted at maturity without treatment 
were the fourth to grow, the average time of germination being 50.1 days. 
Those that were dried one month before planting; dried and etherized for 
twenty-four hours ; and dried, soaked three hours and etherized for twelve 
hours grew in 56.5, 58.1 and 60 days, respectively. 

The highest percentage of germination secured (43.8 per cent on the 
average) was from seeds that were dried one month, frozen in stratification 
and etherized for twenty-four hours. The other stratification treatment, 
where twelve hours of ether was given, did almost as well, the total being 
42.5 per cent, while those stratified but not etherized showed only 34.4 
per cent. The total germination from the remaining four plantings ranged 
from 14.5 to 17.5 per cent. The influence of the stratification alone, wher¬ 
ever used, more than doubled the total percentage of germination. Ap¬ 
parently, then, it would be good practice to stratify seeds of woody plants 
when harvested, or shortly afterwards. 

The following general conclusions may be drawn from the experiments 
in treating seeds during the winter of 1912-13: Seeds that are planted after 
being kept in stratification, germinate much more readjly and produce 
a much higher percentage of germination than similar seeds that are kept 
in dry storage before planting. The effects of treating seeds with ether are 
much more marked on the subsequent growth of stratified seeds than bn 
unstratified seeds. In general the ether treatments shortened the dormant 
period of seeds and increased the percentage of germination, but the dif¬ 
ferent species reacted quite differently to this kind of treatment. Twenty- 
four hours of ether seemed to be more effective than the 12-hour dose, both 
as regards reducing the length of the dormant period, and increasing the 
percentage of germination, although here again the species were found to 
vary considerably. In several instances the 24-hour ether treatment was 
apparently too severe, and this tended to reduce the total percentage of ger¬ 
mination so that it was only slightly greater than that following the 12-hour 
treatment. This principle holds good in etherizing both woody and 
herbaceous plants. If the dose is severe enough to be injurious, growth 
is quick but the percentage is apt to be low. 

Additional experiments were carried out with seeds of herbaceous 
plants. The seeds used were mostly those of common vegetables which 
had been purchased from a commercial seed house and kept in ordinary 
storage until January. The treatments were made during the months of 
January and February. Since a large number of treatments were to be 
given, only a comparatively few species could be used. The species em¬ 
ployed were: Indian corn {Zea mays T.), I^ima bean {Phaseolus Imatus 
I/, var. macrocarpm Beiith.), kidney bean {PhaseolUs vutgans I>.), water- 
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melon {Citrullus vulgaris Schrad.), squash (Cucurhiia maxima Duchesne), 
spinach {Spinacia oleracea radish {Raphanm sa^ivus D.), okra 
{Hibiscus escuhrdus D.), and onion {Allium cepa D.). The agents used 
lor forcing growth were ether, freezing, soaking, and combinations of these 
treatments. Whenever ether was used in a combination treatment, it 
was always the last treatment preceding planting. The freezing was dt)ne 
at a temperature of from 5 to —10® C. and the seeds were exposed to 
this temperature for twenty-four hours. The soaking was done in tap-water 
at room temperature. 

All germination tests in this series of experiments were carried out by 
spreading the seeds between sheets of filter paper in wooden plates. 

Conclusions : Etherizing old, dry seeds of herbaceous plants has but 
little effect upon their germination, and this mostly detrimental. 

Corn seed etherized when dry seemed to be benefited, and after being 
soaked the ether treatments very materially increased the percentage ol 
germination. Corn seed will stand being severely frozen when dry, but 
is severely injured if frozen when in a moist or wet condition. 

Ivima beans are badly injured if frozen even when dry; if moist or 
wet the injury is proportionately greater. 

Freezing is injurious to watermelon seed and ether is also detrimental 
if the seeds are dry, but they are not hurt and may even be benefited by 
freezing if the seeds are quite moist. 

Soaking okra {Hibiscus esculentus D.) seeds has a very bad effect on 
the germination. Ether treatments have little or no effect on dry seeds, 
but are very beneficial to moist or wet seeds. 

As an appendix the writer gives an extensive bibliography on this 
subject and a historical survey. 

1265 - Successful hong'distance Shipment of Citrus Pollen. ki-xi.kuman, Mauuic 

(Bureau of Plant Inrlusliy), iu Science, V«)l X 3 JI, No. loSi, p[). 37.';“:?77. 

Pa,, September 17,1915. 

In connection witii Ciirub breeding expcriineiits coiuluottMl under tlie 
direction of Dr. SwiNGi,B of the Bureau of Plautlndnstry it wius found (ie,sir- 
able to attempt to breed t'anker-resistant strains of grni>t'-fruit and tun- 
gelos by,hybridising with the more resistant Jiipaiiese races of pomelo 
(Buntau) and other late-ripening large-fruited citrous fruits oommouly 
grown in Ja])an. 

For this purpose jwllen of American gra])e-fntit and laugelos wa.s 
sent from Florida to Japan. 

Four methods of packing the pollen were tried: I. ^xdleit in cork- 
stoppered vial; II. anthers in vial with cotton stopper; III. anthers in va¬ 
cuum glass tubes exhausted to about lo mm. pressure and then .scaled; 
IV. anthers in dried vacuum glass tubes, exhausted to alx>ut 5 rmu. 
pressure in the presence of sulphuric acid. As far as practicable the pollen 
was kept at a temperature of loo C. until .sealed. On arrival in Japan the 
viability of the poUeu was tested by Frof. KuMAi'rAi at tlie Imijerial 
■Hjorticultural.^Kperiraeirt Station at Okitsu. < 
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Grape-fruit pollen collected April 6 and packed by nxethod III was 
opened on Ma}? 17, 1915, Within 48 hours it showed a germination in 30 
per cent cane sugar solution of 50 per cent with pollen tubes 15 times the 
diameter of the jpollen grain. Fresh “ Ogasawara grape-fruit used as a 
check showed 80 per cent germination in twenty-four hours with the pol¬ 
len tubes twenty times the diameter of the pollen grains. Other tubes of 
grape-fruit and tangelo pollen showed only from 2 to 10 per cent germina¬ 
tion, both with pollen tubes from 2 to 5 times the diameter of the pollen 
grain, while stilt others gave no results whatever. These results may be 
due to differences in vitality of the pollen when gathered. Pollen packed 
according to method IV has not yet been fully tested, but there is reason 
to believe that this will be the best method for shipment of pollen over 
long distances. 

As the regulations foi the exclusion of dangerous diseases and insect 
pests are becoming more strict, the difficlilty of the shipment of many 
plants from one country to another may be overcome to some extent 
by the use of such methods of shipping pollen in vacuum tubes without in¬ 
curring the danger of spreading plant diseases or insect pests. 

1266 - Transmission by Seed of the Effects of Castration upon Maize Stems. — hkckel, 

Edouard, in Comptcs Rendus hebdomadal res des Seances de VAcademte des Sciences, Vol. 161, 

No. i.t, pp 33^-340 Paris, SepteinbcJ :o, 1915 

The writer has set forth in several communications (i) the effects of 
the removal of the male or female flowers upon the formation of sugar at 
the expense of the starch accumulated in the stems of maize. Betassellihg 
was practised for four consecutive years on the Giant Serbian maize and 
the seeds from the castrated plants ot 1914 were sown. 

Chemical analyses were made and the sugar content determined in“the' 
case of four series of seeds: i) from highly sugary stems; 2) from stems of 
average sugar content; 3) from stems containing little sugar; 4) from stems 
without sugar. 

The conclUvSions drawn are as follows : 

1. The saccheriferous property of the stems seems to be transmitted 
by the seeds after emasculation for four consecutive generations of the 
plants of a pure line; further cultivation will determine the value of this 
line, and for this reason the writer will place at the disposal of agricultural 
establishments 1915 seed from emasculated and non-emasculated plants (2). 

2. Upon this race, which to all appearance seems fixed, even late 
emasculation has increased the saccharose and glucose content, even to 
double that of the non-emasculated plants of the same series. It is notable 
that the effect of emasculation shows itself quickly, since the result (the' 
doubling of the saccharose and glucose) has been obtained in 24 days (Au- 

(1) See B. Dee. 1914, No. 1104, ' ~ 

(2) Agricultural Colleges and Agricultural Stations need only coinmunicate with the Di¬ 

rector ot Uic Marseilles Botanic Gardens (pare Boray); carriage alone is charged;’ 150 gms. 
(5- oz.) of seed may be obtained for a first, trial. - • ■ , {Author*$ note). 
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gust 20—September 15). It is thus advisable to begin removal of the male 
inflorescences from the end of the second week after their appearance nt 
the top of the stem. This lapse of time is necessary to allow of the fertili¬ 
zation of the cobs, which are sexually mature at about the same tiuK as the 
male flowers. 

1267 - The Registration o£ the Results in the Selection and Hybridisation ol Tobacco 

at the Royal Experimental Institute at Scafati (Salerno), Italy, ddi^ 

Finansc^ Diyezione Gencrale dellc Privtitivt’, BolUttino tecnico della C<tltkwione del tabaetln 

puhblicato per cura del R. Istituto Spenmentale in Scafati {Salerno), Year XIV, Xtn 1 .a 

PP- 33 * 37 - Scafati, January-Fcbruary-March-April, 191.“i. 

Genealogical registers of Nicotiana, — These registers are made out for 
each field culture and include the following jiarticiilars: 

Order number. — Archive number. ■— Name of variety or si vain. 
Source (original or vsecondary). —Date of sowing. — Date of gcrtninati<m. 

— Date of appearance of first four leaves. — Date of leadiness for trans¬ 
planting. — Observations concerning the seedling in the nurserv. - • Date 
of transplantation. -— Distance used in transplanting - - Rooting facility. 

— Date of flowering. — Date of harvest of seed vessel lixamination 
of seeds, 

A special file is reserved for the observations made during the gnnvtli 
in the open field and for the jiarticulars as to condition of soil, weather and 
cultural methods. 

The particulars in the general registers are completed by biometrical 
data, photographs and herbarium specimens. 

Experimental Records, — The following systenx has been in use for 
several years, especially in hybridisation work: Order, number and date. * - 
Object of experiment. 

Preliminary precautions: selection of ])arents, ])recautimis and methods 
used. 

Journal: dates of castration, pollination, shrivelling of etmdla, removal 
of bags from the flowers, maturation of capsules and harvcHt. 

Observations made. 

Results: PJxamination of seeds, careful idcnitiflcaliou with 
and dates, placing in archives until sowing time. 

Where practicable photographs of the hybridised pluiiis mv appended 
to the record. 

A similar record should be kept during the first geuerntitni il the ext ruei 
from the genealogical register is considered insuflicieut kn the exact eva¬ 
luation of the comparative data and variations o}>taincd. The geiuia- 
logical registers and ontogenetic observations arc snfiideiit in i!u! subse¬ 
quent reproductions. 

This system is not without its difficulties, but it pmvides hi mitm of 
time an exact documentation of the experiment and its results, coirobi)* 
rated by photographs and herbarium specimens suitable for all mmmBUt 
needs. 

Particulars and dates concerning the oniogenetK fesedtrehe^ in 
The following system of registration is Mowed : 
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Date, 

l. Calyv 

Locality 

a) Icnvfh 

Variety and Kace 

h) colour 

a) habitat 

c) form 

b) height 

tl) liuinialioii 

c) diameter 

e) puhesccfice 

Boots. 

IX. Cor<jIla 

a) colour 

a) fonn 

b) physical character 

b) colour 

c) branching 

c) tube 

Stem 

d) opening, 

a) direction 

<.*) hd)f\ 

b) form 

f) dimensions 

c) branching 

III. Slaiiit'ns 

d) thickness (base*, half height, and l<»p) 

a) height 

c) ifUernodcs (inaxiniuni, avct•a^^e and 

b) inset lion 

minitnutu len.t;th) 

c) /ilaments 

f) nodes 

«l) anthers 

g) pubescence 

0) dehisci uee 

h) odour 

J) pollen (eolaur, tbnn). 

I.,EAVES 

IV. mstu 

a) ctdviir 

a) height 

b) form (biisal, iiK’dian, fxtmnt*) 

b) stigma 

c) mean diameters 

c) style 

d) mtio 

<h omry 

e) base 

e) maluraiion in relation tu stamem 

f) auricks 

f) maturation in relation id corolla 

g) extremity 

Frtixts 

h) margins 

Capsule 

i) surfaces 

a) form 

1) midrib 

b) calyx 

ni) venation 

c) coloui 

ti) angle of midrib {basal, jacdiati and 

d) weight 

ext MI U! leaf) 

e) dmensitms 

0) angle of insirtion on stem 

S e e tl s 

p) pubesimee 

a) p>m 

q) tdscosily 

b) colour 

r) phylloUixy 

c) diameter 


d) relief 

Flowers 

<’) weight 

a) arrangement 

BXO 3 . 00 ICAL ClIARACTEBBTICS 

b) primary 

u) in the nursery 

c) secondary 

b) in the open field 

lyfecis of brc*eding or repiodiiction 

Phylogenesis (pesnBied or estafoHdied) 

Diseases and aamage 

Irregularities 

Notes. 
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1268 - The ’’ Catalytic” Action of Pollen and Mutations in Tobacco Plants. i x 

DORIC, A., iu Mimstcto delk P'imur.i', hiyczttnu' lirUc /'»x w.'. ‘>' ' 

CA)Hii'iini(mc dvi I'abtxcchi t^ubblicato per amt dil A\ lstth*h^ 'ijn iin.i ?xf i\>ahin 

Yc.ir XIV, No. j-.’, pp P3.I, 20 pb»*U‘s. Soatati, !aim.iiv I'thin.in -nij' \!ai* h Apnl , 

The atithor liUvS studied the ])Iiy1ogeuy of IoIkuvo:. atul o.uiioil out u 
number of breeding experiments with the ohjeot ol tlcleriuiuitp.; t In* possibU' 
connection existing between phiuts of the genus Sian'tdiM xaul 
other more or less closely related genera.. Reseaali was hegim ^ ; 

In addition to the characteristic types of the genus Nictdunid, the u\ale, 
and in some cases the female, plants of ilie following spe^hes w vw usml. 

SonANACEAB; Lehmannia tomenUmi ^\n\ \ Ihiluht driffunr, IK idiuia. 
D, nietel and D. ^tranumwm ly. ; liyos(y(ii}vm dlixi and //. nhiin* L. ; 
Nioandra physaloides Gaertn. ; PduuM nkPv^mijloyii Jnss. ; l\ dwltU'd^i 
Wndl.; as well as some other coinmoii species of SoliDidcau'. 

SCKOPHunARiACEAK : AfUwkinmn majus ; Digitalis puf jntira i*. ; 
Mimulus cardinalis DangL ; Verhasennb phhntioidds !/. ; Salpig/f^ssuni pa 
fiabilis ; Penisiemon mufniyanm. 

It was seen, however, where fertilisation was successlul, tinit, th«‘ 
offspring only exceptionally showed the characters <d true hybiids. 

The experiments were repeated iu the seasons of 1^13 and 1014. Tlu‘ 
seed obtained from crosses, and cultivated lx)th in greenhouses and in the 
field, confirmed the results obtained in previous years. This fust papei 
only deals with the most remarkable of the greenhouse emsses as given 
below; these are described and photogra.phed. The noinendalure is ilial 
vsugges5ted by Prof. O. Comks [Monogyafkic du gvnrp i\indiaua. .Naples, 
Tip. Coop., 1S99). plant namctl is the female iu iMch case. 

1. Nicotiana rnstdea kxmia x Havana. 

2. {N, f, iexam X Havana) x Havana, in t>lhei v\mds ,V, r. A 
xetm X 2 Plavana. 

3. {N.rAexana x 2 Havana) x lhiunknmiajiimiii*hi!. 

4. AT. f. kxana x Bnv/dL 

5. iV. f. kxma x iV, vhinemis. 

6 . iV. f. ohwUzcnt x Peiunk vwkmf. 

7. Havana X phhmmka, 

8. Havana x Krbasanta’b 

9. Brazil X Verbaacum phkmoidps. 

10. Brazil X iV. r. kmm. 

11. iV. maofopkylla x Verbaiscum phlmmhks. 

The cases compared bring out; the differences existing between liy« 
brids with blended parental characters unci lliost? with unblended ones, 
known respectively as ''positive'" and “ncigutive" crosses. 

An example of a positive cross is shown by h\ r. kixnua > 2 liavunu. 
The possibility of obtaining positive crosses with twii |»hutls of tlie genus 
Niootiam, or even with a Nicolkm and a plant of an ullied genus (c. g. Pe¬ 
tunia) increases when, in the succeeding gmeratioiiH, the same male parent 
is used. A constant characteristic of positive crossen is their tendency 
mtiability due to the disjunction of the diameters. With the disjunction 



of the cliaracters the growth energy uccumtilated in the first crossing is 
cither oonsiuued or lost. 

The eifeet prochioed upon a positive hybrid (cro.ss Mo. .p of the above 
table) by the use of the jjollen of plants belonging to a different genus is 
to bring about siiuultane<nxsly new linkings and disjunctions, i. e. new 
forms sbou'ing the intervention of the male parent ‘nnd forms showing 
reversion to the original ancestor. 

Negativc^ hybrids are represented by Nos. r and 4-11 inclusive in the 
Tabic, and, in addition, Brazil x 2 texana ; Havana x 2 Verbascimi 
phhmoidcs-, N. macrophyUa X 3 Verbusemn phloniouks. A constant eba- 
racteristic of these hybrids is that they show no trace of the blending of 
the parental characters. They can be derived froiiv Nicotuiuu crosses or 
from crossesof this genus with other genera aird may give rise to new forms. 

The examination of individual cas&s of negatire crosses constantly 
leads to the conclusion that the pollens have had the faculty of .stimulating 
the fertilising proces,s, at the same time prodrtcing vigour and mutatioirs. 
Owing to the stimulative action of these irollens the writer gives them 
the name of “ fertilising catalysers”. 

Only a few poUcas are capable of acting in this maimer and amongst 
these there are some, c. g. that of VerbuaewH phloinoidcn, that arc relatively 
more active. This leads to the a.ssninjition tliat there is in plants a more 
or less effective “ fertilising correlation ”. 

The action of the catalysers is shown in a decisive manner in the 
rr^eneration of the hybrid offspring. In several parallel cases of crosses 
of plants of Nicatiam {(exam x Brazil, (exam x cAwims, Havana x lirba- 
Santa) both the feanale and the male offspring were regenerated simul¬ 
taneously. This fact has been confimted in the following case; (exam X 
ehimnsix, a reinvigorated chinensis form, was crossed in the spring of 
I<)14 with texam X rhincnxix of kxana type. Two small capsules were 
obtained containing some rather lai^je seeds corresponding to those of 
ruxlkd, anti other small seeds corres])oiKling to those of tribacum ; these, 
when grown separately, produced resi>ectively plants of mxHctt kxma, 
a variety of notable develoimient, and t>hmis of Mmtmi of motlest pro- 
IMirtions, where the olmemis ty^io was chiefly traceable in the flower. 

h'rom the results obtained it must be conchukid that the effects of 
the “ catalysers” arc varied .ami amrplex. The olTsiiriug are gencrtilly 
vigorous, early, healthy and fertile. While in a greenliotise, for example, 
the female parents are usuidly weak and sickly, the offspring of the same 
plants when they have been "catalysed”, acquire vigour and a greater 
resistance to ordinary diseases. The changes effected by the catalysers 
vary from .simple " variation ” to " mutation The cases of Havana X 
Verbasetm and 2 Verbascum are specially instructive: the writer attri¬ 
butes to these fomm great agricultural and industrial importance. 

"These cases permit the condrtsion that by following a new path, 
totally distinct from that of hybridisatiou, there may be solved not only 
difficult questions of phylogeny, but others also connected with the re¬ 
generation of races and the creation of others perhaps more positively 
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useful. At all events, this should hold for autogamous plants whidi very 
easily degenerate, such as the tobaccos”. 

1269 - Parthenocarpy and Parthenogenesis in Nicotiana . ~ goodspeed, t. d. (Depart¬ 
ment of Botany, University of California), in Proceeditf^s ol the National Academy of Scien¬ 
ces, Vol. I, No. 6, pp. 3-^1-346.* Baltimore, June 1913. 

The occurrence of parthenogenesis in the genus NicoHana has generally 
been considered a negligible factor so far as the interpretation of breeding 
esperhuents with tobacco is concerned. The only outstanding instance was 
reported by ]\'irs. Thomas and later confirmed by Batkson. Other experi¬ 
ments furnish conflicting evidence. The possibility of the phenomenon 
being peculiar to certain races led the writer to repeat experiments with the 
same strain of seed used by IMrs. Thomas. His seed, known as N. tabacum 
Cuba, was sown in 1914 and 95 plants were obtained. Eight hundred buds 
on these plants were treated according to one of the following methods: 
i) simple emasculation of the flower by pricking off the anthers near the tops 
of the filaments, 2) castration of the bud plus pinching off, with forceps, 
of the stigma, and 3) pinching ofi the stigma in the bud without removal 
of the anthers. 

The number of simple emasculations far exceeded the other two types 
of treatment. Every possible precaution was taken to avoid contamina¬ 
tion. 

The results of these operations gave 112 bags containing a total of 200 
flowers in which one or more fruits developed to nonnal size. These fruits 
contained matured seed, all of which w^as normal in appearance, though the 
majority w’^as smaller in size. Nine treated flow^ers produced viable seed 
and of these flowers three represented treatments in which the stigma was 
removed. . 

By bleaching in strong solution of Eau de Javelle and microscopic 
examination, three types of seed were isolated according to this method from 
the parthenogenic fniits: i) seed consisting only of empty seed-coats; 2) seed 
contming traces of endosperm but no embryos; 3) seed identical with self- 
pollinated seed. The total number of seeds shown to be in every w'ay nor¬ 
mally matured either by examination or germination was approximately 
35. They occurred with seeds of the other types in equal numbers in 9 fruits, 
Four seedlings from this lot are now matiuing normally. 

It is therefore concluded that parthenocarpy is of frequent occurrence 
-in N. tabacum Cuba and that parthenogenesis is also found in this variety. 

1270 - Classification ofWheats, with SpeeialReference to those GrowninEuropeanand 
Asiatic Russia. — Flaksberger, C,, in Tmdy Biun po pnkladnoi Botanikic {Bulletin 
of Applied Botany), Year 8, No, 1-2 ( 77 ), Pp. 11-210 (Snmmaiy in English pp. 1B3-198), 
43 hgs. and i coloured plate. Petrograd, 1915. 

The writer groups the species of wheats according to recent investi¬ 
gations into three conspecies as follows: 

I. TrUicum monococmm E., which contains the wild T. monococcupi 
aegilopioides Aschers. and Grabn. as well as the cultivated T. monomcum 
mmk Aschers. and Grabn. 
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2. T. eudicoccoides Flaksb,, which contains the wild T, dicoccum 
dicoccoides Koin., as well as the hard wheats {T, durum Besi,), T. poloni- 
cum and T, tmgidum 1 ,. wihch arc deiived from these. 

3. T. speltoides Flaksb., which contains the stiU unknown wild an 
cestor of real spelt, real cultivated spelt (T. spelta common wheat (T. 
mlgare VilL), which is derivcTl from T. spelta L., and club wheat (T. com- 
pactum Host,). 

Each conspecies comprises . a) the wild ancestral form of the culti¬ 
vated forms ; h) the cultivated forms derived from it with fragile rachis 
and grains that remain in their glumes on being thieshed ; c) the cultivated 
forms deiived from these last and possessing a resistant rachis and seeds 
that rhresh out naked. 

Foi T, monococcum I/, these three forms arc: a) T. m. aegilopioides ; 
b) T, m. cereale ; c) unknown. 

For T. eudicoccoides Flaksb. they are : a) T. dicoccum Schrank dicoo- 
coides Korn. ; h] T. d. semcntivum Flaksb., ancestor of T. durum Desf., 
T, polonicum E. and T. turgidum L. (of the latter two the genetic relation 
is disputabkj; c) T, compactum Host, and J. polonicum L. deriving from 
r. durum Desf. (genetic relations disputable). 

For r. speltoides Flaksb., a) is unknown (real wild spelt) ; 6) T. spelta 
ly., ancestor of T, vulgare Vill. and possibly of T, compactum Host.; c) 
forms originating from T, vulgare Vill., viz. T. turgidum E. (genetic relation 
disputable), T. compactum Host. = common club wheat; T. compactum 
Host. = Abyssinian club wheats (genetic relations disputable). 

For T. polonicum both the forms a and b are unknown. 

T. BicoccuM Schrank. — Of* J. d. semcntivum only two varieties are 
cultivaied in Russia, namely var. farrum Bayle and var. rufum Scbubl. 

T. dicocoum var. farrum includes the following forms: farrum a Aschers and Grabn.; far- 
rum p Aschers and Grabn.; farrum scroHnum Al, (none of which arc cultivated in Russia); 
farrum arras Hochslof w’hich only the spring form is cultivated in Russia. 

T. rii’fum Schiibl. includes two spring forms: rufum immaitmim Flaksb. whicli differs from 
farrum seroHnwn only in its glumes being red and is not cultivated in Russia; and rufum niacu- 
latum Flaksb., which differs from farrum arras Hochst. in the red colour of Us glumes; it is 
found in Russia mostly mixed with the Russian farrum arras. 

T. BTJRUM Desf. — The region of distribution of durum wheat in Rus¬ 
sia approximately coincides with the northern limit of the black soils. 
It is also widely cultivated in Turkestan and the Transcaucastis, as wellas 
in Siberia, especially in the southern parts of East Siberia. 

In T. durum var. leumrum the writer distinguishes the following forms; leucurum cmdidis- 
simum Bayle, grown in the Transcaucasus and also found as a rare admixture in the South and 
South-East of Russia; leucurum barbahm Kom., found in the same countries as the last and 
also in Turkestan ; leucurum serin%ei Aschers. and Grabn., hot found in Russia. 

T. durum var. a^ne Kdm. in its form tanaiticum Flaksb., T. durum var. Umotmlm in its 
form leucomelan ficcessorium Flaksb., and T. durum var. reichenbacMi all spring wh^ts, have. 
4 )een found in Russia occasionally as admixtures, 

r. dunm var, hordeiforme Host, is the most widely distributed variety in Russia, includ¬ 
ing the Caucasus, Siberia and Turkestan. The follomng forms belong to it: h. laxiusculum 
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-Flaksb., a spring form less ivsistanl to drought than the next, with which it is always mixed 
in cultivation; h demiusculum Plaksb., another spring form, suflicicullj^ drought resistant; 
h. hatalini Vasiliev, a winter form, growm in the Transcaucasus. 

T. durum mutciense Korn, may be divided into two forms : murcicnse a, grown in EJgypt; 
and murdense orientate Flaksb., found as an admixture among other yarieties in Turkestan. 

r. durum erythromelan Korn, and T. d. provindale Al. have been found in the South of 
Russia as extremely rare admixtures. 

T, durum var, mlendae Korn, is not found in Russia (including Caucasus, Siberia, Turkes¬ 
tan). The Russian wheats which were formerly determined as var. valenciae should be 
considered as var. melanopus in which the black colouring of the awns is not manifested. Sow¬ 
ing Russian white-bearded samples bearing white beards produced wliite-bcarded and black- 
bearded ears in varying proportion, so the absence of black colouring of the awns is apparently 
due to surrounding conditions, and white-bearded ears possess the hereditary factor to form the 
black colouring of the awns. 

T. durum var. fastuostm I/agasca is not grown in Russia, the assertion to the contrary 
being erroneous. 

T, durum var. melanopus Al. is very little cultivated in Russia (including Siberia and Tur¬ 
kestan}, beitig found principally as an admixture. 

T. durum var. africanum Kdm.; single ears have been found in Russia as a very rare ad¬ 
mixture, 

T. durum var. iialicum Al. does not seem to be cultivated at all in Russia (iiicl. Caucasus). 

T. durum var. aegyptiacum Korn, has been found as a very rare admixture in Russia. 

T. durtimvax.apulicumKdtn.iscnliivQ,tedm the Transcaucasus in two forms: apuHcum 
rarum (spring) and apuUcum eaucasicum (winter). 

T. durum var. niloUcum Kom. is found as a rare admixture in Russia. 

T. durum var. coerulescens Bayle is grown in Russia in the same places as var. hordeiforme^ 
but not to any great extent. 

T, durum var. hbycum Korn, has been found in the province of Samara. 

- T. TCJRGiDUM ly. — This species is cultivated in the TranscaucavSus, 
aud a very little in Turkestan; it is extremely rare iii Siberia, while it is 
absolutely of no importance for European Russia. The writer considers all 
the varieties possessing double ears to be branched varieties, since they 
retain the tendency to ramification; the production of only double ears 
instead of ramification is due to unfavourable conditions. 

T. turgidum var. limtanictm Korn, is a spring forn\ rarely grown in Turkistan, whence it 
was introduced some time ago into Siberia.. 

T, f. var. gentile Al, does not exist in European Russia. 

' T . i., var. meUmotherum K 5 rn. is found in the province of Baku mixed with winter samples.' 

T . t, var. nigrobarhatum Desv. is found as a winter fonn among samples from Transcaucasia. 

r. t, var. speciosum Al. does not seem to be found in Russia, 

T. L var. speciosissimum Korn, aud var. martensi Korn, are cultivated in Transaiucasia 
as winter toms. 

Other varieties are herreraeKotn., dinurum Al., jodurum Al.,and pUnianum Korn., the last 
of tvHchis grown a little in the Semirjetshje district, 

T. POWNictTM ly. — This species is not cultivated in, European Russia, 
though it can be found in the South of Russia where it has been sown for 
expeiii^eut. Such names as Polish or " Astrakhan ** wheat are mislead- 
;^grown in either of these two countries. Only the variety/ 
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villosum Desv. is found in Turkestan and that very rarely; thence it has 
been introduced into Siberia ; it is not found at all in the Caucasus. 

The name ansUmgrum is substituted for var. murobarbaium Desv. of 1\ polonicum, as 
miivobarbatum ha*^ been applied by Desvaux: to a variety of T. iurg'idmn. 

T. SPBETA T. — Spelt is not cultivated in Russia, including the Cau¬ 
casus, Siberia and Turkestan, and is not even found mixed with other 
forms. 

The \\T:iter groups under the name T. spelta var. albosptcatiim Flaksb. the tv^o varieties 
fyingillarum Al. and album Al., as the only difference between them is that the former is a spring 
form and the latter a winter one. 

T. vuivCxARE Vill. — The writer divides the common wheats accord¬ 
ing to the structure of the ear into six groups, three of which are bearded 
and three beardless. 

Type I, — Ears beardless, scarcely tajiered towards the apex. The 
flowering glumes are wide, inflated, adhering to the pales so that the ca- 
ryopses are prevented from falhng out; the apicula of the flowering glrme 
is crooked or simply bent. Such are the spring and winter forms found in 
Turkestan and Persia. 

Type II. — Ears beardless, loose, tapered towards the apex. Empty 
glumes varying from ovate-oblong to narrow ovate-oblong (ox even narrow 
triangular). This applies to both spring and winter forms. 

Type III. — Ears beardless, square, blunt, denser towards the ape:^ 
These wheats are called '' squarehead ”; almost al] of them are cultivated 
in the West of Europe (Sweden, Germany, England) and are of little value 
for Russia on account of their lateness. They are principally winter forms, 
although some spring ones exist. As to their origin, they are mostly hy¬ 
brids (T, vulgare Vill. type II x T. compactum Host.). 

Type IV.— Ears bearded, not compact, hard; empty glumes spatu- 
late, vsimilar in shape to those of real spelt (J. spelta E.). The seeds are not 
shed. This type includes spring as well as winter forms grown in Turkes- 
taxi and Persia. These forms closely approach real spelt, from which ac¬ 
cording to recent writers common wheacs are derived. 

T5pe V, — Ears bearded, otherwise identical to type I. They include 
spring and winter forms. 

Type VI. — Ears bearded, compact, square, blunt at the upper end 
and denser. To this type belong the bearded ears of the squarehead type. 
They are mostly of hybrid origin (T. vulgare Vill. x T, compactmn'Bost)^ 
They are late and not grown at all in Russia. 

Each ,type includes some races; and there are forms intermediate 
between the different types. The writer treats the genetical relationships 
as follows : the common wheats, according to recent research, are derived 
from the real spelt. The nearest to real spelt are t3pes I and IV of 
common wheats which have rough ears and do not shed their grain. Some 
bearded forms of type IV manifest these particularities most strikingly; 
they are so much hke T. spelta that it is very easy to mistake them at first 
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sight. Types II and V are most different from T. spdta, tbeir ears being 
softer and the grain being easily shed ; they also differ from spelt in tbe 
shape of the empty glumes. Types III and VI are derived from types II 
and V through crossing with club whea* [T. ccmpactum Host.), and types 
II and V are descended from T. spelta through the forms of types I and IV. 

Geographical considerations confirm the above genetical relation 
between the types. It is generally admitted that Asia Minor is the native 
country of all wheats, whence they spread in the directions of No*th Africa, 
the Balkan peninsula, Central Asia and the Caucasus. Types I and IV are 
found in Persia, Turkestan and China, and moreover some of these forms 
have been introduced into the southern parts of the Transcaucasus; some 
nearly n lated types appear also to be found in Greece and North Africa 
(T. graecum). From these countries the wheats spread throughout Eu 
rope. Wheats have been imported into Siberia by three ways : from 
China, from the frontier of Russian Turkestan and from European Russia. 
In Siberia are found forms of t3rpe V which differ most from T. spelta, 
namely fermgineum sihincum, which is also cultivated in tbe Archangel 
and Perm provmces. 

Triticum vulgare includes the following foims : 


r. V. var. albidim Al. Kars of type 1 include : albidum infiatum Flaksb. (spring form) and 
albidum buchancum Flaksb. (winter form) Those with ears of type II also include both spring 
and winter forms. The former are found in Russia principally as admixtures; the latter are 
concentrated in the Polish provmces, though they are also grown to a very slight extent in 
south-western and central Russia. Forms with ears of t5a>^ m JU's not grown in Russia, where 
they do not seem to be profitable on account of their lateness. 

T, V, var. hitescens Al. — The only form with ears of type I hitherto known is luUscem 
UitiTkfUUnm Flaksb., with red seeds, from China. Forms having ears of type II include hitescens 
poUawense Flaksb., the most widely distributed in Russia and {Siberia, which is sufficiently 
drought-resistant. Those with ears of t3^pe III are not grown in Russia on account of theri 
lateness. 

T. V. var. albomhrum Korn. — The only one yet known is alborubrum orientate, a winter 
form found in samples from Bokhara. Spring forms mth ear.s of tj^-pc II are not grown in Russia 
(Vasilj’ev mentions an example from Mongolia); some of the winter forms are grown in the 
Polish provinces and rarely in south-western and central Russia. 

T. V, var. milturum Al.—Forms with ears of type I are mtliurum rufmflatum Flaksb. 
(spring), foimd in China, and milturnm hisminftatum Flaksb. (winter) from Bokhara. Spring 
forms with ears of type II are the most widely distributed in all European Russia, Siberia and 
the Caucaustts, wliile the winter forms are grown a little everywhere winter wheats are raised, 
Forms with ears of ty^e III are not grown in Russia. 

T. V. var. triste Flaksb. — Kars smooth, beardless, black-yellow, caryopses wliite. With 
ears of type I: triste sunpani Flaksb. (spring) and triste (X (winter), 

T. V, var, mglicum Mazs. is found in Russia as a rare admixture. 

T. var. mlutXnum Schiibl. is also found in Russia only as an admixture. 

T, t?. var. delfi Korn. — Kars of type I have been found only in samples from Persia, while 
those of type II have been found among samples from Persia and the Transcaucasus. 

T. V, var. pyrothrix Al. is found in Russia only as a rare admixture, 

T. V. var. graecum Korn, includes two spring forms: graecum mnylosum Flaksb.; widely 
spread in Turkestan, Persia and the southern piarts of Kast-Transcaucasus, and graecum durim^ 
mlum Flaksb., the ears of which occupy an intermediate position between types IV and V. , 



Plan of the gefiesis of wheats according to recent research. 
{Genetic connections open to discussion are shown by dotted lines). 
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T. V. var. erythrospermum Korn. — In Turkestan and Persia cars of type TV have been 
found, though in some respects they are intermediate between type.s and V Kais of t^’pe 
V have also been found. They arc chiefly grown in the south-east of ICurc^peaii Russia A sj )c- 
cia l spring form niaturiiig very early and having short straw is .spread U])tothe northeni liniits 
of wheat cultivation in Russia and Siberia. The wdiiter foi ms of type arc uddely grown within 
the general limits of distribution of winter forms. 

r. V. var. m^roanstatum FJaksb. occurs only as an admixture in Russia. 

T, V var. eryihroleucon Kom, is frequent in Turkestan and Persia as an admixture. 

r. a. var. ferni^ineum Al. — Eai’s of types IV and V are foiind in Turkestan and Persia- 
The spring forms with ears of type V called ferruiiinciim yossicum Flalcsb. and /. sibiyicum Flaksb. 
are grown in European Russia and in Siberia; the latter is grown up to the northern limits 
of wheat, even rii^ening at the cold pole at Verchoiansk. 

The varieties sardoum Korn, and caesium Al. arc rare in Russia; the vmdctics maidionalc 
Korn., pseuAomeridionak Plaksb., and UostiarntmClom are often found in Turkc.staii and Persia 
^ admixtures. 

T. V. var. turcicum Korn., with ears of types XV and V, has been found as an admixture 
in Turkestan, Persia and Transcaucasus. 

T. V. var. barbarossa AL also occurs as an admixture in T'urkcstan, Bokhara and the Trans¬ 
caucasus. 

T. V. var. coeniloveluhnum Korn is recorded fiom Turkestan, but seems to be very rare. 

T, V. var. fuliginosum Al. has two forms distinguished by the ear-colour, black on a red 
ground and black on a yellow ground; the latter occurs in Turkestan and rai’ely in the Trans¬ 
caucasus, 

T. COMPACTUM Host, — Club wheat not now grown in European 
Russia, occurr'ng only exceptionally among other forms; it is often culti¬ 
vated in Siberia, principally in Turkestan and the western parts of the 
Transcaucasus, chiefly where extensive cultuie is practised. 


T. compactum var. humboUU Korn, has occurred in the province of Kars, Transaiucasiis. 

T. c. var. wernenanum Korn, is known from European Russia, ITiiiiorskaja province (Si¬ 
beria), Turkestan and China. 

T. c. var. creticum Mazz. includes: creticum sparsmn indisb., with cars square, compact, 
and thickening upwards, and empty glumes like those of vulgare wheats of type II, distributed 
everywhere where var, creticum can be found, namely Italy, Sicily, Switzerland, England, and 
also as a rare admixture in Siberia, Turkestan and China; and creiicum roschiumm Korsh. 
with ears flattened and oval, and empty glumes similar to those of coiunioti wheat of type 1, 
found at great altitudes in the Pamir. 

T, c. var. spUndens AL occurs in Turkestan as an admixture. 

T. c. var. icterinum AL is found as an admixture in European Russia, Siberia and 
Turkestan, 

T , c. var, feti sowi Kdrn — To this belongs the club wheat most widely grown in Turkesian j 
it is rarely found in Siberia as an admixture and also in the extreme south-east of European 
Russia. 

The varieties sericeum Al., nibriceps Kom., and echmodes Korn, all occur in the western 
I)arts of the Transcaucasus, while the variety alhiceps Korn, has occurred in Turkestan. 
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1271 ~ Influence of Cultural Methods on the Yield of Spring Wheat and Barley in 
the Great Plains Area (i) — Chilcoti', E. C,; cole, J* S.; and burr, W. W, (Bu¬ 
reau of Plant Industry). — Umted States Department of Agriculture, Bulletin No. 214, 
42 pp. — II, Idem, — Bullehn No. 222, 32 pp. Washington, May 1915. 

I. — Spring wheat. — Bulletin No. 214 contains a study of the yields 
of spring wheat obtained under various methods of seed-bed preparation 
at stations in the Great Plains region. The standard crops of each 
district were raised both in rotation and by different methods of preparation 
under systems of continuous cropping. In no case have rotations requiring 
more than 6 years been used and most of the work has been done with 
3-year and 4-year rotations. The results considered in this paper con¬ 
cern only spring wheat and show only the effect of the preceding year's 
cropping and cultivation. 

In some seasons the climatic conditions are so unfavourable that the 
spring wheat crop is a failure, regardless of the method of cultivation 
adopted. In some cases also the soils showed little response to cultural 
methods. Throughout these investigations reducing the cost of production 
proved to be a more important factor in determining profits than increasing 
yields by cultural methods. 

The tests on autumn-ploughed land following corn, oats and wheat, 
when compared with spring ploughing following the same crops, showed 
no significant differences at 14 stations when averaged over a period of 
years. The advantage of one system over the other appears to depend 
chiefly upon the season. 

Disked corn land has given consistently high yields- This, together 
with the low cost of this preparation for wheat, has resulted in its uniform 
showing of the greatest profit per acre at those stations where it has been 
possible to raise wheat at a profit, and the least loss at those stations where 
wheat has been raised only at a loss. The realisation of these profits 
depends of course upon the. successful growth of corn as a general farm crop 
in competititon with other crops. Where the corn is grown at a loss, this 
loss should be deducted from the profits on the wheat crop following it. 
Furrowing with a lister and leaving the surface ridged through the 
winter resulted in a small increase in yield over ploughing at seven of the 
eight stations where it was tried. Being a cheaper method of preparation 
it is consequently more profitable. Subsoiling was of doubtful utility as a 
means of increasing yields and was useless for overcoming the effects of 
drought. The evidence from eight stations over a period of eight years, 
together with other reports on deep cultivation and dynamiting, shows, 
conclusively that the nature of the Great Plains and the character of .their 
agriculture cannot be changed by the simple expedient of working them to a 
greater depth than is reached by the ordinary plough andl equipment. 
Summer tillage without crop has given the highest average yields of 
any method under trial at 12 out oi 14 stations, but on account of its high 

(1) See also B. Sept 1915, No. 907 {Hard Spring Vfheat in tEe U* S,) and No* pir 
(Oats in the Great Plains). . )• 
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cost, due to extra labour and alternate year cropping, it has not been the 
most profitable practice. For the same reason the most expensive method 
under trial was green manuring. 

II. — Barley. — Investigations of the different methods of seed-bed 
preparation for barley and the cost of production under each of the various 
methods have also been conducted at 14 different stations in the Great 
Plains area, including Montana, North Dakota, South Dakota, Wyoming, 
Nebraska, Colorado, Kansas, Oklahoma, Texas and New Mexico. The cli¬ 
mate is classified as semi-arid, but varies from almost humid to almost 
arid with a relatively low mean annual rainfall. 

Although different rotations have been studied, this report only takes 
into account the effects of the immediately preceding crop and of the method 
of handling its stubble in preparing the seed-bed, since these effects greatly 
overshadow the effects of the rotations considered as units. The crop of 
a single year brings the land back so nearly to uniformity with regard to 
the water supply, physical condition of seed-bed and effect of preceding 
crop that no serious error can enter into the results. 

The practical conclusions from these investigations are as follows: 

1. — Differences in the climatic conditions of different seasons 
have caused much wider variations in yield than have resulted from differ¬ 
ences in cultivation. 

2. — The highest average yields at ii of the 14 stations have been 
by summer tillage. On the average, it increased the yields nearly one- 
half over those produced on land cropped in the preceding year. On ac¬ 
count of its cost it was not the most profitable method of production. 

3. — At 10 of the 14 stations under study disked corn land produced 
higher 3delds than from either the fall ploughing or the spring ploughing 
of barley stubble, and it was the most profitable method under trial at 
all stations except one. 

4. — The relative advantage of either fall or spring ploughing is 
largely dependent upon the season. In the general average of the 13 
stations at which each method has been tried there is practically no differ¬ 
ence. At only three stations was there ah average difference of over 2 
bushels per acre between the two methods. At the four more vSouthern 
stations fall ploughing has been better than spring ploughing. 

5. — At the 7 stations where subsoiling for barley has been tried 
it has produced an average of only 0.4 bushel per acre more than fall plough¬ 
ing. At only two stations has there been a marked difference in the results 
of the two methods. At one of these, subsoiling has been responsible for 
an increase and at thr other for a decrease in yield. 

6. — At eight stations listing (i) instead of ploughing gave results 
similar to those on fall-ploughed land and at a less cost. 


(Ed,) 


(i) Alternate ridges and furrows made by double plough. 
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1272 - On Growing Two White Straw Crops in Succession. — Russell, b. j. (Director, 
Rolhamsted Experimental Station), in The Journal of the Board of Agriculture, Vol. XXII, 
No. 6, pp. 533-5^3- I/Ondou, September 1915. 

Tile advantages of rotations are obvious under normal conditions, but 
in exceptional circumstances when the value of a particular crop becomes 
abnormally high (as in time of war) it may be desirable to break away from 
the ordinary rotation and grow the same crop twice in succession on the 
same land. 

A study of the continuous wheat plots at Rothamsted where wheat has 
been grown continuously on the same land for 72 years with only 2 years’ 
break for fallow shows : i) that on the unmanured plots the yield of the 
last 40 years has been steady at an average 33 per cent below that of the 
first 5 years; 2) that on the plots receiving farmyard manure the yield has 
increased by nbout 25 per cent; 3) that on the plots receiving a dressing 
of artificial manures in the spring the yield increased during the first 30 
years but decreased later. 

Similar conclusions are obtained from the results of the continuous 
barley crops. 

Thus it is evident that provided proper measures are taken the average 
yield may be maintained under a system of continues corn growing. It is 
important to know, however, to what extent fluctuations are liable to occur. 
By plotting the results of the continuous wheat plots it is seen that the yield 
from the manured plots fluctuates much more in the case of artificial ma¬ 
nures than with farmyard manure. 

In a favourable season the yield is increased to a greater extent by 
artificials than by farmyard manure, but in a bad year the failure of the crop 
is’more serious when artificial manures are used. 

When wheat is grown alternately with clover the yield is not only 
higher than in the case of the continuous wheat plots but the variation 
from year to year is less. 

It is therefore more speculative to grow wheat in succession than in 
rotation and hence the practice is justifiable only where the working cost 
is low or else where prices are high. The risk may be reduced to some extent 
by using farmyard manure. 

Experience has shown that tw^'o conditions are essential to success; 
i) the land must be reasonably clean; and 2) a suitable spring dressing 
must be applied. The first condition is most important and fortunately 
may be fulfilled before the crop is sown. 

The spring dressing must be based on the special circumstances of the 
second crop, such as the lack of good tilth. For this reason soot or ammo¬ 
nium sulphate is recommended. Where the tilth is satisfactory and the 
rainfall low, nitrate of soda may be used with the advantages of causing less 
liability to lodging ” and of increasing the supplies of available potash. 
A dressing of superphosphate is also desirable. 

The exact aniounts of these applications will depend on the market 
value of the crops. 
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1273 - Manuring Experiments with Manganese Dioxide on Wheat — Rica, keistato, and 

Barbera, Giacomo, in Le Siazioni Spevimcniah ^l!*rane Italianc, Vol, XlyVJII, Fart i), 

Pl>. 677-690. Modena, 1915. 

This paper reports u|X)n lield experiments made with vSaragoUa and 
Eieti wheat conducted at the Royal College of Agriculture at Scerni, pro¬ 
vince of Teramo, Italy, with the object of comparing the effect uj>on wlieat 
of manganese dioxide (24 cwt. per acre) alone, and of the dioxide together 
with an ammoniacal or nitric fertiliser (m quantities corresponding to 
0.8 cwt. per acre of I5“i6 per cent sodium nitrate). The experiments 
were in two series, one on soil which had borne the previous year a crop 
(tomatoes) at the head of the rotation, the other on med.dow land just 
broken up. The first series comprised 24 plots, the second 16, each of 
30 sq. yds. Every fertilizer was repeated four times on different plots 
(except four which were only repeated twice); the probable error was 
calculated according to Gauss’ method. 

The observations made with a view to determining the progressive 
effect of the dioxide upon vegetation from the time of spreading it until 
the time of flowering allowed the following conclusions to be drawn: 

1. Manuring with manganese dioxide alone caused during the two 
months of growth a progress of development slightly superior to that of 
the unmanm'ed wheat. 

2. Sulphate of ammonia showed a gradual action, nitrate of soda an 
almost immediate action; after two months very nearly the same results 
were obtained. 

3. These nitrogenous fertilisers did not give different results with 
the addition of manganese dioxide. 

4. Three separate dressings gave a more uniform rate of develop¬ 
ment, but after two months the results were not appreciably different 
from those obtained by the same fertiliser applied at one time. 

The averages of the 3rields of the plots of each group (save two) are 
given in the table opposite. 

Applying Gauss’ method to the comparison of the various groups of 
the two series the writers calculate the probable error of the difference R 
and the maximum limit of such error, namely 2i?. From the limit R they 
draw the following conclusions: 

1. — Nitrate of sodti has proved more advantagcotis Hum sulphate of ammonia oxi the yield 
of straw and chaff (Series I). 

2, — Manganese dioxide alone has had a depressing effect on the yield of straw and chaff 
while the dioxide together with ammonium sulphate was advantageous (Series XI). 

3, — Dioxide alone has shown a certain useful action on the yield of grain, (Series I). 

4. — Dioxide alone and together wdth ammonium sulphate exerted a depressing action on 
the yield of grain (Series II) 

From a consideration of the Hunt 2R they draw the following conclu¬ 
sions : 

I. — On thl^ yield of straw and chaff none of the tests showed any appreciable difference. 

^ — tn the yield of grain there was a well-defined advantage in the comparisbn between 
« and 3 and 3 and f of the Series I and li. 
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Straw and chaff 


Grain 


Plot 

Average 

yield, 

ll 3 S. 

Probable 

error 

of average, 
lbs. 

Probable 

error 

of average 
expressed as 
a percentage 

Average 

yield, 

lbs. 

Probable 

error 

of average, 
lbs. 

Probable 

error 

of average 
expressed as 
a percentage 

Series I (SaragoUa) 

1. Check. 

14*77 

± 1-133 

7.7 

8.80 

+ 0.618 

7.0 ' 

2. MnOg. 

14-34 

+ o.86t) 

5*9 

9-63 

± 0-253 

2,6 

3. MnOg-h NaNOo . 

14.74 


0.9 

10 89 

± 0.235 

2.2 

4. MnOa + (NHj)2 
SO4. 


+ 0.339 

2.3 

8.91 ; 

0.367 

4.0 

3. NaNOg. 

14.96 

— ; 

1 

9.68 

1 ’ _ 1 

j 

6. (NH^)^ SO4 . . . . 

12.43 

— 


lO.OI 


— 

Series 11 (RieU) 

I. Check. 

22.35 

t 1*945 

00* 

12.58 

0.403 

3.2 

2. MnOg. 

20.31 

± 1.327 

6.5 

12.09 

t 0.339 

2.8 

3. Mn02 +NaNOg . 

22.31 

+ 1.100 

1-9 

13.61 

t 0,339 

2.4 

4 , MiiOg + (NHJg 
SO4. 

23*74 

+ 1.771 

7*4 

11.22 

t 0.957 

8.4 


The dioxide has not had any effect, while nitrate has ; in other words 
manganese dioxide has not been able to nitrify to any appreciable extent 
either the organic matter in the soil or the ammonium sulphate which had 
been added. Nor has the latter given any result by itself, perhaps be^ 
cause it did not have sufficient time to nitrify and the addition of dioxide 
has not in any way accelerated nitrification. 

In conclusion, manganese dioxide is to be considered as a nearly inert 
substance; 

1274 A New,Hybrid Yellow Wheat. — Gaotot, G., in journal Agriculture Pratique^ 
Vol. 28, No, 58, i>. 581. Paris, October 21,1915. 

A new wheat, named “ Ceres ”, has been obtained by crossing Yellow 
Briquet with Autumn Victoria in the experiment fields of Messrs. De- 
naiffe at Carignan. Having been grown for some ten years under very 
variable conditions of soil and climate, it has always shown great constancy 
together with strong constitution; it is perfectly hardy and has remark¬ 
able rust resistance. This hybrid is, in nearly every point, clearly inter¬ 
mediate between its two parents; it is semi-late, tillers well, producing 
fairly long and firm straw, quite white when ripe. 

Its characteristics are as follows: ears white, rather elongated, semi¬ 
compact, not tapering at the summit; spikelets arranged somewhat in 
the form of a fan with short, much inflated glumes, completely filled by the 
grain, which is medium-sized, short and very full, and bright yellow in colour. 
This wheat, while giving a heavy crop of straw and grain, and extremely 
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regular in its growth, is not exacting and suits all moderately fertile soils. 
The great strength of its straw also allows of its being grown on rich soils, 
Ceres seems from its pedigree and parentage to be likely to be one of the 
varieties that are really resistant to straw blight. 

1275 - Percentage of Husk in Varieties of Oats. — vridham. j. t., and iiEimucn, j. o., 
in Agriculimal Gazette of New South Wales, Vol. XXVI, Part 8, pp. 701-70S. Sydney, 
August 2,1915. 

A number of standard varieties and crossbreds of oats have been 
grown at the Glen Innes Experiment Farm for the past three years; as 
this district is pre-eminently suitable for oat production, it was thought 
that samples from there would be typical of the varieties and suitable for 
this examination. 

One hundred even-sized plump grains of each variety were picked out, 
carefully husked, and the kernels and husks placed in separate envdopes 
marked with the name of the oat. These were weighed on a chemical 
balance, and the weights recorded in grammes. 


Percentage of Husk in Varieties of Oats. 


Variety 

Total weight, 100 kernels 
and their husks 

Percentage of husk 

Average 

percentage 

of 

husk 

X912 

1913 

1914 

tgiz 

19X3 

1914 


grams 

grams 

grams 





Sunrise.. . 

4.8108 

3.9778 

3.9700 

27.14 

25.14 

2.4.69 

25.65 

Guyia. 

4.5876 

3-9342 

4.0810 

27.68 

26.82 

26.86 

27,12 

Kherson.* 

2.8596 

2.578 X 

2.8858 

27.38 

29.05 

26,85 

27.76 

Cowra No. 18 ... 

4.6328 

3.2424 

3.7068 

30.22 

32.34 

26.62 

29.72 

Bathurst Early . . . 

— 

4*0590 

— 

— 

30.19 

— 

30.X9 

Ruakura. 

— 

3-6634 

3-3852 


32.03 

28.76 

30.30 

Algerian Tartar . . . 

3-6050 

3.2262 

— 

30.14 

3O.9S 

p—, 

30-56 

Abundance. 

— 

4,0298 

4.4784 

— 

25.22 

35-95 

30.58 

Algerian. ...... 

4-3988 

4*3202 

3.9540 

31-37 

32.25 

29.49 

31-03 

White Tartarian. . . 

3-2104 

3.7778 

2.2598 

36-56 

22.11 

35-62 

31.43 

Hutchinson's Potato . 

4.5927 

4-4550 

3.4536 

42-34 

25 .s 35 

3 - 1-57 

34.08 

Wbite I,%owo.... 

3.663S 

4.2687 

2.6692 

34-38 

26,61 

41.34 

34.11 

Banish Island .... 

3*1668 

3 - 57^7 

2.6864 

32.74 

29.88 

40.^9 

34-37 

Algerian X White Tar¬ 








tarian. 

3*6476 

2,8418 


34-06 

? 7-30 


35.68 

Storm King. 

3-6958 

, ' — 


36-73 


—» 

36.73 

Tartar King. 

4.0272 


— 

39-94 

— 

— 

39.94, 


Sunrise, a sport from Algeriau, is the earliest oat of the series to 
raature. Although Algerian is decidedly more productive for a main. 
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crop, for early hay or grain Sunrise is to be preferred. It should be 
sown rather more thickl} than Algerian for best results. 

Both Guyra and Cowra No. 18 are varieties resulting from a 
cross between Algerian and White Ligowo, maturing a little earlier 
than, and equal in yield to, Algerian in an average season. Kherson, 
the Sixty-day oat of America, has too light a seed for grain-feed pur¬ 
poses, but makes excellent rack hay. 

Algerian, the most widely-grown of any oat in this State, resembles 
the Texas Red variety grown in the warmer parts of the United States of 
America. 

Storm King and Tartar King yield grain w^hich has too large 
a proportion of husk to compare favourably with that of Algerian or 
Sunrise, and their straw is too coarse and flaggy. The last seven vari¬ 
eties in the Table ripen too late for any but the coldest districts of New 
South Wales. 

1276 - The Culture of Rice in California. — Chambliss, Charles E. (Agronomist in 
charge of Rice Investigations), and Adams, B. E- (Assistant Agronomist, Office of Cereal 
Investigations), in U, S. Department of A%riculU{ye, Farmer*s BuUeHn,l^o. 688, 20 pp., 7 
figs. Washington, D. C., September 1915. 

The Office of Cereal Investigations of the Department of Agriculture 
inaugurated variety tests of rices in the vicinity of Biggs, California, in 
1909. These tests were continued in this locality in 1910-11 and during 
the same period similar tests were made at several places in the Sacramento 
and San Joaquin Valleys. In 1912 the Biggs Rice Field Station was estab¬ 
lished. 

The first commercial crop of rice in California was grown in 1912 in the, 
Sacramento Valley near Biggs. The profits from this crop of 1400 ’acres 
were large. In 1913 rice was grown on 6000 acres, which yielded an average 
of 3 200 lbs. of grain per acre, and in 19x4 the area sown in rice was increased 
to 16000 acres. 

In this paper, which is intended fox the practical farmer, the various 
operations required for the cultivation of rice are described from the pre¬ 
paration of the Boil to the threshing of the grain. 

The recommendations are based on the results obtained at the Biggs 
Rice Field Station. 

The accompanying Table I contains the names of the principal rices of 
the United. States: The Honduras variety is extensively grown in Loui¬ 
siana, Texas and Arkansas. The Carolina Gold and Carolina White are 
cultivated exclusively in the South Atlantic States. These three are long- 
grain rices. In California they have been grown experimentally and may 
never become a part of the crop, on account of their late maturity and com¬ 
paratively small yields. The variety most grown in California is the Wata- 
ribune, a short-grain rice. It is late but produces profitable yields. The 
Shinriki yields approximately as much as the Wataribune, but its straw 
is short, its grain is small and it is late. Another short-grain rice, the Spa- 
gnuolo, matures 3 to 4 weeks earlier than the two preceding varieHes, 
but shatters badly. The, Omachi is a good variety; it has a grain slightly 
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larger than the Wataribunc. At the Biggs Station rices which mature in 
Septembei and hold out promise of quality and yield arc being tested. (Bice 
is sown in the first half of April and is not transplanted). h\)r the improve¬ 
ment of rice, farmers are recommended to select the best and earliest heads 
and to thresh them separately, preferably by hand. 


TabIvB I. — Period of growth and yield of the principal varitiies 
of rice tested in the Sacramento Valley on hlatk adobe soil. 


i 

Days from planting 
to maturity 

Height of plants, 
including head 

Yield pel acte 

1 

1913 

1 

1914 

i 

1913 1 

1 1 

1 

19 U 1 

1 

1913 

1914 


1 


in 

m. 

lbs. 

lbs 

Wataribtme. 

174 

202 

41 

36 

1 

' 5 350 

7 020 

Oinachi. 

I7S 

203 

> 3S 

37 

5 250 

6730 

Shintiki. 

1 

1 209 

1 34 

1 

5 420 

0 730 

Honduras. 

I 180 ' 

I 

214 

48 

49 

3 2^0 

2 930 

Carolina While . . . 

' 188 

212 

' 48 

' 48 

1 3 600 

3850 

Carolina Gold .... 

187 

212 

1 49 

1 

' 47 

I 4300 

3100 


Table II shows the cost of production per acre computed on a crop 
of 3 500 lbs. per acre on adobe soil, which is expensive to work. These costs 
will increase or decrease by about 40 cents per 100 lbs. of the yield. 


Tabi^E II. — Estimated cost of growing cm acre of rice on adobe soil 

in the Sacramento Valley, California. 

~~ “ . ~ 

Operation ‘ Co&t per acre . Opeiation. I Cost per acre 


_ . _L _ 

1 

1 

S 1 

1 

1 

1 

$ 

Ploughing.! 

3.00 1 

Harvesting. 

2,25 

Preparaiion of seed bed. . . | 

1.25 

Shocking. 

1,00 

Checking. 1 

2.60 

Threshing . 

7.00 

Drilling.1 

0.75 

Sacks and serving twine . . 

3-50 

Boxes .. 

0.50 1 

Hauling grain to warehouse 

x *75 

Seed lice. j 

2.00 

Water tax. 

5.00 

Care of crop, April to Sept- 1 
ember. 

t 

4.00 

Keeping field free from water 
^ weeds. 

1.25 

Tvwne ..1 

0.40 * 

1 Total . . 

1 36.25 
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In order to reduce the area for weed growth, the planting of field em¬ 
bankments to rice is recommended. The most common weeds in rice 
fields in California are: barnyard grass [EcUnochloa crus-galli), red rice, 
the worst weed of rice fields in the United States, which has been introduced 
into California with seed rice from the Southern States. Less serious weeds 
are the wild oat (Avena fatm) and Canary grass (Phalaris paradoxa). 

1277 ~ Sancino Rice.— Novelli, N., in VA^ricoUum Italiana , Year 52, No. 10, p. 448, 

I col. plate. Piacenza, October 15, 1915. 

Sancino rice was obtained by selection some ^’’ears ago by the brothers 
Sancio of Santhia. Its cultivation is now widely spread in some parts of 
Italy, especially on account of its earliness, resistance to disease and good 
yield. On account of its earliness it is especially suitable for sowing on cold 
permeable land. It is also useful for sowing in shaded zones and on the head¬ 
lands of fields sown with Original Chinese, thus enabling the two varieties 
to be mixed at harvest and threshing on account of their similarity. 

This variety is of relatively limited growth. It is in good demand by 
merchants and has the great advantage of allowing early harvesting, so 
that it can appear on the market when the demand is greatest. Owing to 
its peculiarit) as regards soil its cultivation is limited. 

1278 - Experimental Production of Tubers at the Expense of the Main Stem in the starch crohs 
Potato* — Molliard, Marin, in Compks Rcndus hebdoimdaircs des Semites de rAcademe 

des Sciences, Vol. 161, No. iS, pp. 531 - 532 . I’aris, November 2,19x5. 

Previous experiments have enabled the writer to determine that, 
certain plants, such as radish and onion, are able to form reserve organs 
when cultivated in aseptic media, provided that assimilation is ver> active, 
or that it is supplemented, if deficient, by suitable sugars placed directly 
at the disposal of the plant. In such cases tuber-formation does not 
seem strictly dependent upon the intervention of micro-organisms. 

To determine whether the same is true for the potato, a series of aseptic 
cultures of potato plants from seed was made upon pumice stone, impreg¬ 
nated either with mineral solutions exclusively, or with mineral solutions 
to which had been added variable quantities of glucose (5 to 10 per cent). 

The plants developed entirely within tubes plugged with cotton-wool; 
under these conditions, the plants that had only a mineral solution at their 
disposal differed from those which had been supplied with sugar, in external 
appearance and anatomic structure, the differences being the same noted 
in other species previously studied from this point of view. In none df 
these cultures, however, though they were grown for five months, did the 
writer find any production of tubers at the expense of secondary shoots 
on thelower part of the plant. Other experiments show that this absence 
of tubers is due to weak assimilation caused by an imperfect renewal of the 
air and insufficient utihsation of the sugars of the nutritive solution. 

The writer has previously shown that the absorption of sugars by the 
roots of the higher plants can be increased by preventing gaseous exchange 
between the culture tubes and the external air; for this it suffices to replace 
the cotton-wool plug by a rubber cork; under these conditions, the develop- 
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ment of tlie seedling potatoes acquires very striking characters, which may 
be summed up by saying that a true tuber is formed at the expense of the 
axis of the hypocot^d and the young stem. 

Thus in sterilised cultures, there has been produced, under the special 
conditions of the experiment, the formation of a tuber in the potato by 
means of an accumulation of the sugar travelling upwards in the plant. 
If in the case of a stem growing in free air, and thus assimilating a sufficient 
amount of carbon dioxide, the sugars migrate towards the lower portion of 
the plant, it is very probable that a similar tuber formation will take place 
at the expense of the secondary stems of the base, which would be homo¬ 
logous to what occurs under normal conditions. 

1279 - The Muenee on Crop and Soil of Manures applied to Permanent Meadow.— 

Crowther, C., and Ruston, A. G, (Department of Agriculture, I^eeds University), 

in The Journal of Agricultural Science , Vol. VII, Part 3, pp. loS-zxS. Cambridge, 

September 1915. 

Investigations on the manuring of meadow land have been carried 
on continuously since 1899 at the Manor Farm, Garforth. The original 
scheme was designed to test the following points: 

a) The effects of an annual dressing of dung. 

b) The effects of a dressing of dung every two years. 

c) The effects of alternate annual dressings of dung and various 
artificial manures. 

d) The effects of'' complete and'' incomplete*’ mixtures of artificial 
manures. 

e) The comporative effects of nitrate of soda and sulphate of ammonia. 

The soil of these plots is a dry, light loam, poor in lime, resting upon 

sandstone in the Middle Coal Measure series. The plots are each ^20 
in extent. Dung is applied usually in March or earlier; superphosphate 
and kainit also in March; sulphate of ammonia March to May and nitrate 
of soda in late April or early May. 

The plots are mown when the majority are in full flower, usually early 
July, and the produce is weighed as hay. The aftermath is gra2ed by lambs 
recewing cake, etc. This, the low annual rainfall of 20-25 inches and the 
poverty of the soil in lime, are important factors in the interpretation of 
the results. 

The results obtained with regard to the yield of hay during the 16 years 
1899-1914 give the following general indications: 

. 1) With one exception (sulphate of ammonia alone each year) all 
the manured plots show substantial increases over the unmanured plots. 

2) The plots receiving dung show much mote substantial increases 
than those which have received ofily artificial ” manures, 

3) Nitrate of soda proved markedly superior to sulphate of am¬ 
monia, which was very unsatisfactory. 

4) Within the limits of experimental error, alternate annual dress¬ 

ings of dung and nitrate of soda have given as high yields as any other 
l^e^tment. , - ■ ' ' ' ' ' . 
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5) The mamirial requirements of the soil of these plots are indicated 
b}' the following results: 



I Increased yield per cent 

i 

Nitrate plots 

Ammonia plots 

! 

Nitrogen plots compared with control. 

29 ± 5 Vs 

8±5 /4 

Phosphate plots (comparison between phosphate + nitrogen 
plots and nitrogen plots). 1 

16 + 8 

2° + 7 

Potash plots (complete artificials compared with phos¬ 
phate + nitrogen plots). ' 

9 ±S% 

i 

6 ±7 ¥2 


There is a marked response to nitrogenous manure in the form of 
nitrate. 

Effects of the mamwes on the character of the herbage. — The botanical 
composition of the herbage was first determined in 1906 by calculation of 
the percentage composition of 4 specimen turves from each plot and again 
in 1909,1911 and 1914 by the analysis of the cut grass in the swaths imme¬ 
diately after mowing. Apart from the differences due to the different 
seasons of the year in which the samples were taken the various determina¬ 
tions show remarkable agreement. 

Agrosiis vulgaris predominated on the unmanured land, but was very 
largely suppressed on the dunged plots, and was less pronounced on the ni¬ 
trate plots. Rumex acetosa was promiment throughout and increased 
on the dunged plots, but was remarkably checked on the sulphate of ammo¬ 
nia and superphosphate plots. The applications of dung encouraged the 
growth of Dactylis glomerata, Alopecurus pratensis, Avena flavescens, Bro- 
mus mollis and the large umbelliferous weeds Heracleum sphondylium and 
Anthriscus sylvestris. 

On the artificials’’ plots Dactylis glomerata and Agrostis vulgaris 
are conspicuous and the umbelliferous weeds are practically absent. The 
inferior grasses ” generally preponderated on the unmanured and sul¬ 
phate of ammonia plots. Further the proportion of dead grass leaves per¬ 
sisting about the bases of the plants was much higher on the unmanured 
(22 per cent) and ammonia plots (33 per cent) than on the manured plots 
{4 to 13 per cent). 

Chemical composition and estimated nutritive value of the hay crops. 
— Owing to the small size of the plots, feeding experiments, were imposs¬ 
ible. Chemical analyses in 1909,1911 and 1914 in each case bring out the 
following points: , ' ’ 

I. With but one exception (complete artificials with nitrate) the pro¬ 
portion of crude protein was greater on the manured than on thennmanured 
plots, and was greatest on those plots to which nitrogenotis manure alone 
was applied. 
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2. The proportion of crude protein is lower on the plots manured 
with nitrate than on the corresponding ammonia plots, 

3. The above differences are due rather to the amount of the nom 
protein than to the true protein fraction of the crude protein. 

4. The proportion of crude fibre is markedly higher on the dunged 
plots than on the rest, the lowest proportion of crude fibre and the highest 
proportion of nitrogen-free ertractives (soluble carbohydrates) being found 
on the plot receiving complete artificials including nitrate. 

5. The proportion of ash in the hay grown with nitrate of soda is 
higher than that from the corresponding ammonia plots. 

It should be pointed out that the hay on the dunged plots was cut 
dead ripe, a condition which would tend to increase the proportion of crude 
fibre. 

The amount of digestible protein was determined by digestion with 
acid solution of pepsin and the amides assumed to be completely digest¬ 
ible. The sum of digestible carbohydrates and fibre is taken as equal to 
the total carbohydrates and the ether extract is assumed to be one-half 
digestible. From these data the starch equivalent of each crop was de¬ 
termined according to method. 

From the point of view of nutritive value the hay of the dunged plots 
does hot show to such a great advantage. The crop of highest feeding 
value was obtained from the plot receiving complete artificials including 
nitrate of soda. When both yield and quality are taken into account the 
best results are shown by the plots which received dung.and artificials 
alternately. Comparing the continuous dung plot with the plot receiving 
complete artificials including nitrate of soda, it is noted that although the 
former always gave a much heavier yield it was generally so much inferior 
in feeding value that the actual value per acre was distinctly less. 

Removal of manurial ingredients by crop. — Determination of the 
phosphoric acid, potash and lime in the hay from the various plots showed 
that the composition of the hay is a very uncertain guide to the actual 
manurial treatment. The phosphoric acid figures show less variation than 
the potash, whilst the nitrogen varied least of all. 

Infiumce upon the chemical composition of the soil, —The soils of the 
various plots were analysed in 1911 and the results compared with the 
analysis of the crop and the manurial treatment. The results show a fair 
degree of correlation between the composition of the soil and the composi¬ 
tion of the crops. The dunged plots showed an accumulation of potash. 
The supply of potash was more depleted on the nitrate plots than on the 
sulphate of ammonia plots. The phosphoric acid was most depleted on the 
ammonium sulphate plot, which is in accord wih the known power of ammo** 
nium salts of facilitating the taking up of phosphates. The poverty of the 
soirin calcium carbonate was greatly accentuated in the sulphate of ammonia 

Influence upon hacterial aotivities in the soil ^ The comparative ac¬ 
tivities of the ammonifying and nitrifying organisms were determined iii 
term^s of the ratio of aminoniacal to nitrate nitrogen present in the soil Much 



FORAGE CROPS. > MEADOWS AND PASTURES 


1629 


higher proportions of ammonia were found in these soils than in ordinary 
arable soils or even in rich garden soils, showing that the rate of nitrification 
is very low. This is probably due to the low calciuni content. The amount 
of ammonia was lowest in the sulphate of ammonia plot, showing that the 
conditions are becoming unfavourable even for ammonification. 

Further evidence of the bacterial activity in some of the plots is fur¬ 
nished by the presence of undecayed vegetable matter round the bases of 
the grasses. This prevents water from reaching the roots, as shown by the 
differences (12 per cent) in moisture content of the soil of the plots. 

Direct determinations of the bacteria in the soil of the various plots 
confirmed the above conclusions. The soil with, the lowest bacterial ac¬ 
tivity showed also the lowest moisture content and biggest proportion of 
dead undecayed grasses. Ammonia production was decidedly more active 
on the dunged plots than on the artificials plots. 

The important conclusions from these experiments are as follows : 

1. Although the heaviest crops have been obtained with an annual 
application of dung, they are little heavier and more costly to obtain than 
the crops from a biennial application, especially if in the alternate year a 
light dressing of artificials including nitrate is given. 

2. For equal weights, the hay grown with dung appears to have a 
lower feeding value than that grown with a good mixture of artificials, 

isiSo - Sulphur as a Fertilizer for AlfaKa (1).— Rimes, F. C. (Superintendent of the South¬ 
ern Oregon E.xperiment Station, Talent, Oregon) in The Monthly Bulletin, California State 

Commission of HorticuUure,'^o\,X^,'^0, 9, pp. 405-40S. Sacramento, Cal., September 1915. 

During the past four years the Southern Oregon F22:periment Station 
has been conducting extensive fertilizer experiments on alfalfa in the Rogue 
River Valley. During the first two years it was found that the 3?ield of 
alfalfa could be increased from 25 to 500 per cent — depending on the type 
of soil — by the application of 300 lbs. per acre of either superphosphate 
or gypsum. Applications of either potash, nitrogen or lime had no effect 
upon the crop. In the second year ground phosphate rock was used as a 
source of phosphorus. This was used by itself on some plots and with 
stable manure on others. These plots produced absolutely no increases 
over the check plots. 

As superphosphate, which contains phosphorus, calcium and sulphur, 
and gypsum, which contains calcium and sulphur, increased the crop, while 
the ground phosphate and lime did not have any effect upon it, it was con¬ 
cluded that the action of superphosphate and of gypsum might be due to 
the sulphur contained in them and experiments were started to determine- 
this point, 

A portion of the field was selected where alfalfa had been producing 

(i) For the action of sulphur on plants and on the soil see also: B, April "19x1, No. 1145 ; 
B’ Nov-Dec. 1911, No 3130 ; B. May 19x2, No. 780 ,* B. Aug. 1912, No. 1152 ; B. $ept. 1913,. 
No. 1279 ; B, Oct. 1912, No. 1397; B. March 1913, No. 234 ; B, May 1913, No. 478 ; B, Aug. 
1913, No. 941; B. Jan. 1914, No. ; B. June 1914, No. 503 ; B. Nov. 1914, No. 979 J B. March. 
1915, No. 255 ; B. July 1915, No* 691; B. Aug. 1915, No, 798. iEd.), 
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unsatisfactory yields for several years and which had never received ferti¬ 
lizers of any kind. Two plots were fertilized with flowers of sulphur, one 
plot with iron sulphate, one with superphosphate and two with ground 
phosphate rock. Check plots receiving no fertilizer were left alongside the 
fertilized plots for comparison. The plots receiving the ground phosphate 
rock gave no increase in yield over the check plots; the plots receiving the 
flowers of sulphur, iron sulphate and superphosphate at the rate of 300 lbs. 
per acre each, produced an increase of slightly more than 100 per cent over 
the unfertilized check plots. The stand on the former was much thicker, 
taller, freer from weeds and the plants were much darker in colour than 
on the latter. 

The results were so remarkable and unexpected that the work for 1915 
was increased and extended, not only on alfalfa but also on red clover and 
vetch on many types of soil, using in these experiments the already 
mentioned fertilizers and monocalcic phosphate and steamed bone meal. 

In all of the experiments the monocalcic phosphate, ground phosphate 
rock, and steamed bone meal produced no effect whatever on these legumes. 

The flowers of sulphur, superphosphate, iron sulphate and gypsum each 
again gave very marked increases in yield. In a number of cases the increase 
amounted to from 200 to 300 per cent and in one instance where iron sulphate 
had been applied to adobe soil the increase amounted to 1000 per cent. 

The alfalfa plant contains far more sulphur than was indicated by the 
earlier chemical analyses of its ashes. Recently it has been found that sul¬ 
phur exists in a very volatile form in many plants and that much ot this 
is lost in burning the plant. ^ The analyses of J. W. Ames and G. E. Boetz 
at the Ohio Experiment Station show that in that State an average crop of 
alfalfa of from 4 to 3 tons contains approximately 35 lbs. of sulphur and 
only 25 lbs, of phosphorus. 

In samples of soil from three distinct types in Rogue’s Valley the 
following quantities of sulphur and phosphorus were found (in lbs. per 
acre to the depth of one foot): 

Phosphotus Sulphur 


Tolo loam. 233^1 6r6 

Medford fine sandy loam 3355' 88s 

Medford clay loam (fertile field) ..... 3747 1650 


The first two types of soil show a very low content of sulphur and only 
about one-fourth as much sulphur as phosphotus; while the analyses of 
the alfalfa plant show that it uses about 50 per cent more sulphur than 
phosphorus. Besides, much of this sulphur in the soil is not available for 
plant use, as it is locked up with other elements in unavailable compounds. 
These two types of soil have shown marked increases in yield from the use of 
sulphur fertilizers. 

The third type of soil was collected from a very fertile spot where the 
alfalfa yields had been very fine for many years without the application of 
any fertilizers. Targe applications of superphosphate produced no increases 
in yield over the check plots. The results from applications of sulphur 
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are confirmed by chemical analyses of the alfalfa plant and also by analyses 
of some soils. 

The writer has observed some ver^T- striking examples of the effect of 
lime-sulphur spray on alfalfa, red clover, vetch and Canadian field peas. 
The crops grown under fruit trees which had been sprayed with lime- 
sulphur were usually larger and more robust under the trees where the 
spray drippings had fallen than those beyond these drippings. 

This is particularly noticeable on the granite soils. Similar observa¬ 
tions have been reported by fruit growers from different localities, and 
often from places in which the soil is normally rich in lime ; consequently 
the effect of the spray cannot be attributed to the lime. 

Increases in yield have been obtained from 100 lbs. of fiowets of sul¬ 
phur per acre and usually better results from three times this quantity. 
Iron sulphate has been used with excellent results at the rate of 300 to as 
high as 840 lbs. per acre; superphosphate from 300 to 820 lbs. per acre; gyp¬ 
sum from 300 to 590 lbs. per acre. 

Tlowers of sulphur will give better results when applied in early 
winter than in late spring. 

Heavy applications of sulphur will probably produce a sour soil unless 
there is plenty of lime in the soil. On soils normally sour or low in lime appli¬ 
cation of gypsum may be more desirable than flowers of sulphur. For all 
practical purposes crude powdered sulphur containing about 98 per cent of 
pure sulphur is just as satisfactory as flowers of sulphur and is considerably 
cheaper. 

Applications of sulphur or gypsum alone will probably not give satis¬ 
factory results for any length of time on soils poor in either potassium, 
magnesium, phosphorus or lime. 

No very large applications of sulphur need be or should be made at 
any time. The writer’s results indicate that there is nothing to be gained 
by applying more than 300 lbs. of sulphur per acre in one year. 

Undoubtedly there are many soils to which these results will not s pply. 
They certainly will not apply to soils rich in sulphur as are some of the vol¬ 
canic ash soils. 

The following plants use more sulphur per acre than alfalfa where 
large yields are obtained: cabbage, turnips, mustard. 

The following, judging from chemical analyses, require comparatively 
small quantities of sulphur: wheat, barley, oats, maize and fruit trees. 

1281 - Atidropogon a/nin/d^asandthe Improvement of Natural Grassland in India. 

— Burns, W. (Economic Botanist, Bombay) in The Agricultural Journal of India, Vol. X, 

Part in, pp. 288-203. Calcutta, July 1915. 

In the Bombay Presidency the most widely cultivated fodder plant 
is jo war {Andropogon sorghum Brot.). Wherever a cultivated fodder crop 
can be grown in the Presidency there is no doubt that this plant meets 
all requirements and it would be foolish to attempt to replace it by wild 
grasses of less bulk and greater uncertainty of yield. 

The improvement of fodder growing on uncultivated areas is entirely 
another matter. Such areas are: i) reserved and other forests, 2) waste 
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01 uncultivated lands, 3) headlands and uncultivated ground between 
fields, and 4) village grazing grounds. The vegetation borne bv such areas 
is of a very mixed and varied character, changing according to the soil and 
climate of the place. The obvious line of attack is to increase the number 
and possibly the species of the useful wild fodder plants inhabiting such 
places by sowing their seed. There is no objection to the trial of exotic 
plants, but there is little likelihood of their succeeding in competition with 
the indigenous wild vegetation. 

One such useful species is Andrcpogon ammlaUis Forsk., or Marvel 

This is one of the best known and most appreciated of the wild fodder 
grasses of the Bombay Presidency. It thrives best in heavy rainfall tracts 
and requires a well drained situation. On high plateaux and hills, its place 
is taken by Anthistiria and other types of grass. Where moisture in the 
soil is in excess, the Cy^peraceae (sedges) leplace it. It is not distinctly 
a deep-rooted plant or a surface feeder. It spreads along the ground to some 
extent, sending out roots at the nodes. Although this grass is fairly com¬ 
mon, extensive areas of it are rarely seen. It is usually either grazed or 
fed green. It is highly relished by cattle, who will sort it out of a mixture 
and eat it first. As a green succulent fodder it always gives good results 
in milk production, and no undesirable odour is developed in the milk. 
It makes a hay of good quality and as the stem is solid, can be turned into 
silage. For hay-making it is always advisable to cut it when in flower; 
otherwise the ftem gets rather thick, and the hay obtained is coarse. Wast¬ 
age also occurs in feeding, and especially so in the unchaffed conditiop. 

The plant is perennial, as proved by the fact that seeds sown in the 
Ganesbkhind Botanical Garden in 1911 produced plants that in 1915 were 
still giving cuttings from the original stumps. In this experiment the plant 
w'as found to keep till December, and then to turn brown. In April and 
May it is completely brown and dry, but puts out fresh green shoots at the 
break of the rains. In good conditions its height is 5 feet, but this de¬ 
creases as the soil becomes poorer and the rainfall more scanty. 

The grass responds to cultivation by producing more foliage. In 1913 
it was also found that stirring the soil after each cutting conserved the soil 
moisture to such an extent that the plants remained green up till March, 1914. 

This grass is commonly believed to be very nutritious and this belief 
is borne out , by chemical analysis of the fresh grass, which also shows that 
the best time for feeding this grass is at the flowering stage. 

There are three other species that also go under the name of Marvel. 
These zte Andropogm caricosm Andropogon pertmusWilld., andAn^ 
• dropogon fdveolatus Del. These are slightly higher in nutrients than Andro- 
pogon annulatusy but cattle seem to relish the last-named species most* 

. The ripe seeds germinate readily if sown in thoroughly tilled soil soon 
after the first showers of the monsoon. The seedlings must be well estab- 
before the heavier falls of rain. Gernaifiatioh tests in the Seed 
Testing T'abbratory of the Poona i^ricultufaj College have on the whole 
given low values for these seeds, seemed tb be dtte not so much to 
the presence of a proportion of lifeless seeds as to the feet that seeds may 
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apparently remain dormant, even in moist grotind, for very varying periods 
of time. The tests quoted were carried out at the break of the rains, so 
that if there were any periodicity in the life of the seed, it might have the 
most favourable chance to show itself. Even with this precaution, how¬ 
ever, the germination percentage was in most cases low. This matter re¬ 
quires closer scientific investigation. 

1282 -- Destruction of Ferns in Grassland in the United States. — see below, No. 1353- 

1283 - Cotton in the State of Parahyba do Norte, Brazil. — Caldas, Diogenes (Agri- fibre crops 

cultural Inspector), in Chacaras e Quintaes, Year YI,Vol XII,No. 3, pp. 181-183, i diagram. 

Sao Paulo, September 15, 1915. 

The State of Parahyba is the largest producer of cotton in Brazil. 

Herbaceous and tree cotton species are grown mixed, so that cross fertili¬ 
sation is prevalent and the crop is very irregular. Thus, considerable im¬ 
provement would result from the selection and cultivation of pure types. 

The cultivated cottons of this State may be divided into two groups: 
i) seeds covered with a white, yellowish or green down (Gossypium herbaceum 
and G. Unuium or Upland types); 2) seeds glabrous, united as in Creol cot¬ 
ton {G. pemviamm), or free as in the S^da, Moco and Quebradinho cottons 
of the Sea Island type. 

With regard to the cultivation the State is divided into two zones: 
coastal and forest or mountain. The latter is suited to the herbaceous or 
Upland varieties which succeed excellently and attain a development equal 
to the shrubby varieties. The climatic influence is so great that transplant¬ 
ing the black cotton variety ('"algodao preto^') from the mountain region to 
the coast lowers the yield of lint from 28.5 to 25,8 per cent; the variety 
Moc6 brought from the wooded interior to the coast, shed its seed as soon 
as the bolls opened, and the Hnt was so Httle that it remained within 
ihe bolls. 

The length of the fibres varies from 25 to 41 mm. and the average yield ' 

is as follows: 


Giunbig percent 


Wliite herbaceous.. 29 

Green herbaceous ... 28 

Black Caatinga. 28.5 

Black Brejo.* 25.8 

Creolo. 23 

S6da Sertao. 30 

Caravonica. 46.5 


Tests on the estivation of Caravonica cotton with small quantities of 
■seed distributed by the “ Inspectoria A^ricola ” of the State of Farahyba, 
made at Alagda Grande, gave surprisingly favourable results and a yield 
■of 47.8 per cent. 

In 1912 the State of Parahyba exported 20 million Is®, of got^, worth 
20 000 contos [i 1344000), the amount of the exqxirts having doubled in 
ten years. 
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Of the 38 divisions (municipios) of the State, 31 produce cotton. The 
crops of the principal divisions in 1913 were as follows: 


Alagoa do Montciro 

Patos. 

Souza . 

Itabayanna. . . . 
vS. Joao do Carina 
Cajazeiras . * . . 

Piciihy. 

Inga. 

Cai^ara. 


Bags of 75 kg. 
23 000 
20 000 
16 320 
16 000 
15 000 
13 000 
10 000 
ro 000 
10 000 


1284 - Thymelaea microphylU in Libya. — Piccobono, Vincenzo, in Bullet- 
Hno della JR. Societd Toscana di OrticuUura, Year XX^, No. 9, pp. 184-185. Florence, Septem¬ 
ber i, 1915. 

Among the plants of the Libyan steppes is to be noted Thymelaea 
micfophylla, an inconspicuous plant with very small leaves, whose stem 
and roots are covered by a very thick, spongy, cottony bark. This is easily 
reduced to a sort of soft, whitish wool, which may be used for making 
paper pulp. The plant occurs in sufficient abundance for exportation or 
to supply a local paper mill, 

1285 - Analyses of Two Little-known Oil Fruits from Tropical Africa: CouJa. 

edalis and Limonia warneckeL — Wagner and i^ampart, in Zeitschnft fUr 
Untersuchmg der Nahntngs-und Gemssmiitel, Vol. 30, No. 6. MUnster in Westphalia,. 
September 15, 1915. 

Coula edulis. — The nuts of this plant, from Kamerun, are round and 
covered by a strong integument 0.5 cm, thick. The white kernel is enve¬ 
loped in a thin skin and has no smell or flavour. The average weight of 100 
nuts was 1.46 kg. (3.2 lbs.) and that of 100 sound kernels 433 gms. 

The seeds contained an average of 8.32 per cent of moisture. The contents 
of crude fibre (Kbnig^s method) and of nitrogen (KjeldahTs method) were 
as follows: 


Crude fibre Nitrogen Protein 

Seeds freed from moisture aud fatty matter . . 2.47 1.92 corresponding to u.oi 

Seeds containing moisture and fatty matter . . 1.72 1.34 corresponding to 8.35 

The nitrogen-free extract was 49.90 per cent, and the^ sound seeds 
yielded 30.48 per cent of fatty matter. The fatty matter, which is brownish- 
yellow and devoid of specific smell or taste, gave the .following results on 
analysis: , ^ . 
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Specific gravity (25°. C.) 
Refractive index (40“ C.) 

Melting point. 

Degree of acidity . . . 
Acidity index .... 
Saponification value, . 
Iodine value (Hiibl). . 
Reichert-Meissl number 
Polenske number . . . . 


0.9116 

51.2 

ordinaiy temperature 
32.87 
18.41 
189.7 
83.36 
0.38 
0.22 


The iodine value of the liquid fatty acids was 89.5, and their refractive index 39.3 (40*C.), 
so that they are practically pure oleic add. 

The amount of solid fatty adds was too small to be determined. 

The phytosterine content was 0.1623 cent. 


Limonia warneckei. — The fruits of this plant, now known as Atraesle 
^aniculata Schumach, came from Togo. The seeds are light in colour and 
ovoid in shape: length 10-15 J bteadth 5-7.5 mm. The weight of 
100 seeds was 33.94. gms. Nearly; all the seeds examined were diseased. 
The fruits contained an average of 7.26 per cent of moisture and 5.51 per 
cent of ash. For the crude fibre and nitrogen the following percentages 
were found: 


Crude fibre Nitrogen Protein 

Seeds freed from moisture and fatty matter . . 12.45 4.8 corresponding to 29.98 

Seeds containing moisture and fatty matter . . 6.75 2,6 corresponding to 16.26 

The ether extract was 38.5 per cent. The fatty matter, which is solid 
at ordinary temperatures, has a yellow colour and a bitter taste. Its con¬ 
stants are as follows: 


Refractive index (40® C.). 47-7 

Melting point. 32.4 

Solidifying point. 21.5-21.0 

Acidity index. 4.1 

Degree of acidity. 7‘.34 

Saponification value. 188.8 

Iodine value (Hiibl). 75.2 

Reichert -Meissl number. 0,55 

Polenske number. 0.55 


The total fatty acids have a refractive index of 38.3 and an iodine value of 80.4 7. 

The index of refraction of the liquid fatty acids was 41.0 (40® C.) and the iodine value 
(Hiibl) 94.88, 

The free and solid fatty acids are chiefly composed of palmitic acid. 

1286 - Orbigtiya. speciosa, a Brazilian Palm producing Oil-Seeds. — Chacaras 
e Quintals, Year VI, Vol. XII, No. 3, pp. 185-186, i fig. Sao Paulo, September 15, 1915. 
Orbignya sfeciosa, known locally as the “ Baguassfi coconut, occurs 
wild in Brazil from Matto Grosso to Amazonas and thence to the coastal 
region ; it occurs over large areas in Maranhao. The dimensions of this 
palm are as follows: height, 50 to 65 feet; diameter about 18 in.; leaves (15 to 
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20) about 30 feet long; the fruits average 4 X 3 inches, but are sometimes 
as large as coconuts and are borne in large numbers. 

This palm is already known as an ornamental plant and is used as fuel 
in smoking Para rubber. The extraction of oil from its seeds is of recent 
origin, but this industry is now rapidly developing in the States of Maran- 
hao and Piauhy, which already export thousands of tons annually. 

In order to encourage this industry a Bill has been presented to Par¬ 
liament exempting from import duties all machinery connecte4 with this 
process. 

1287 - Physiological Experiments on the Tapping of the Para Rubber Tree. — 

Bateson, E. (Mycologist Designate to the Government of British North Borneo), in De- 

partmmt of Agriculture, Federated Maldy Siaies^ Bulletin No. 23, pp. 1-54, plates I-VHI. 

Kuala Lumpur, 1914. 

These experiments concern the physiology of the sttmoi Hevea brasi- 
liensis in its relation to the three tapping systems commonly in vogue in 
Malaya viz.: i) opposite quarters; 2) single quarter (2 cuts); and 3)adjacent 
quarters or ‘ V' system. * 

The general effects of tapping and seasonal leaf change gn the starch 
reserves and the lateral transport of starch in the bark have been investi¬ 
gated and the conclusions obtained are used to interpret the results of in¬ 
vestigations on the comparative effects of the different tapping systems. 
The bearing of these results on actual practice is discussed and some 
observations are appended on ‘'burr” formation and the artificial 
stimulation of branching. 

I. — The effect of tapping on the starch reserves (1). 

The method of investigation was by staining sections of the cortex with 
iodine and comparing the intensity of coloration. The well-known results 
obtained by Fitting as to the depletion of the starch reserves in the re¬ 
newed bark on the tapped surface in the wood beneath it and in the bark 
adjacent to the tapped surface were not confirmed by the writer. The 
tree examined was of similar age and size to that used by Fitting and had 
been tapped for 2% y^^rs with 6 cuts on the single quarter system. It 
showed a depletion of starch only on the most recently renewed bark just 
above the tapping cut and no depletion in the wood below except in the 
outer layer i mm. deep. Starch was found abundantly in all the bridges 
of untapped bark, the renewed bark and the bark immediately below the 
tapping cut. 

These results were confirmed by examination of 4 other trees closely 
planted. It is therefore concluded that if any depletion of the starch re¬ 
serves is caused by tapping it is small in amount and temporary in duration. 

As a rule the rapid growth which takes place on the renewing surface 
and which is followed before long by the filling of the newly-formed cells 
with starch is. not a^ciated with a material diminution of the reserves 
in the neighbouring tissues; it appears, therefore that the amount of food 
brought directly from abaw to the renewing surface is adequate to its re- 

(i) See also JS. Kov. 1915, No. 1154. " 
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quirements, and the thickness of this renewed bark is a safe criterion as to 
the suitability of the tapping system employed. 

II. — The effect of leaf change on the starch reserves. 

In the Malay Peninsula leaf-fall, or wintering" usually occurs in the 
dry season about the first three months of the year. Sometimes a second 
leaf-fail may occur in the second dry season, which generally occurs about 
the third quarter of the year. 

According to theory tapping should be suspended during this period 
owing to the excessive demands on the reserves of the tree in producing 
a new crop of leaves, but in practice this is seldom carried out. 

Six trees with an average girth of 17 inches at 3 feet from the ground 
were selected at the beginning of the wintering season and the combined 
effects of wintering and tapping were examined by the iodine test. 

It was found that: i) during defoliation and while the trees remain 
leafless there is no apparent diminution in the amount of starch in the 
lower part of the trunk, but a noticeable diminution occurs after the 
bursting of the buds ; 2) this diminution persists for many months and is 
very slowly restored. 

^ Considering the slight effects caused by even severe tapping as shown 
above, it is concluded that the effect of stopping tapping for 2 or 3 weeks 
during wintering would be almost negligible in assisting the tree to re¬ 
cover the larger effects due to leaf production. 

Thus, the effects of wintering do not raise a special problem to be met 
by special means. They are spread over such a long period that they 
merely form part of the general problem, to devise a method of tapping 
which over a period of years will not be so exhaustive to the tree as to 
check its full and natural development. 

HI. — Lateral ^ansport of food in bark. 

Translocation of food takes place most easily in a vertical direction. 
With a view to determining to what extent lateral conduction is possible, 
several trees were partially ringed leaving oblique strips of bark of various 
lengths and breadths and arranged at various angles so as to form a series 
of conducting strips of increasing difficulty for lateral conduction. None 
of the obstacles proved to be too difficult to be overcome and lateral con¬ 
duction occurred even in the most difficult case, viz,: a vertical step with 
horizontal strip 4.5 inches long. There appears to be little danger that 
the roots of trees tapped on adjacent quarters will suffer from lack of food. 

This statement is borne out by actual examination of trees tapped on 
this system. 

IV, — Comparison of tapping systems, , 

At the pfresent day the question of selecting the most efficient tapping 
system from the host of possible methods appears to have been narrowed 
down to a choice between the three systems previously mentioned* With 
each system the same aanount of bark is removed in a given time pio'rid^ 
the same number of cuts is used. The single quarter system causes least 
interruption to the transport of food material in the bark. Both the opposite 
quarters and single ' V' interrupt the downward flow of food over half 
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the circumference. With regard to yield, theoretically the single quarter 
system would appear to be at a disadvantage because the upper cut draws 
on the same series of vessels as the lower cut. Experiments carried out 
by Spring (t) to test these systems showed that the ' V ' system gave the 
highest yield, followed by the single quarter system. The writer, however, 
points out that these experiments did not take into account the fact that 
tapping from left to right in a downward direction yields more latex than 
tapping in the reverse direction (2). Thus, the ‘ V ’ system has an advantage 
over the other two systems in having one cut sloping from left to right. 

It is probable, however, that this factor is insulBcient to account for 
the great superiority of the ‘ V ’ system. 

Examination of the starch reserves of the renewing bark in these sys¬ 
tems showed a much quicker filling up of the renewing bark with starch 
in the trees tapped by the ' V' or adjacent quarters system. Examina¬ 
tion of the reserves in the untapped bark revealed no differences between 
the vanotis trees as regards general vigour. It is therefore concluded that 
this system is most favourable to bark renewal. Since food kept in the 
renewing bark must be retained at the expense of the roots, the starch 
reserves in the virgin bark the sides of the tapping area were investi¬ 
gated, but no evidence could be obtained that the lower portions of the trees 
were receiving less food in the case of the ' V ’ system. Theoretically the 
extra food present in the renewing bark can only be but a small fraction 
of the total passing to the roots, so that the detriment to the roots would 
be inappreciable, while the advantage to the planter in a more rapid bark 
renewal would be an important consideration. 

Measurements of the increase in thickness of the renewing bark of 
various systems show an advantage of about 8 per cent in favour of the 
' V ’ system. This increase in the rate of growth would mean a saving 
of one month per annum. 

V.— Theory of tapping. 

The occurrence of latex in isolated patches of renewed bark is evidence 
that it is formed locally. The fact that rubber trees have been tapped for many 
years without apparently causing injury to the trees supports the theory 
that latex is a waste product rather than a food reserve. As the tissues 
of the cortex become older they undergo changes before being shed off 
‘ as bark scales arid the latex coagulates and is cast off with the other tis¬ 
sues. Thus resting the tree beyond a certain limit has no effect in accumu¬ 
lating latex, though an increase in the concentration of the latex may 
take place. 

The flow of latex is always greatest in the early mdming and for this 
reason tapping is always carried out at this time of the day.' This is ex¬ 
plained by the slowing down of transpiration and the consequent increased 
turgidity m the tissues of the roots giving rise co an increased root pressure. 
Since the walls of the latex tubes ate soft and flexible this root pressure 


(i) See B. Dec. 1914, No, 1118. 
(a) See B. Sept. 1913, No. 


{Ed,) 

{Ed,) 
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squeezes the lateis: from the lower portions of the tree. Thus more latex 
is obtained from latex vessels in connection with the lower part of the 
tree than from vessels in the upper part of the tree. Also, allowing for 
the increased thickness of bark, the lower the tapping cut is placed the 
greater will be the yield. 

‘ Wound response or the increased quantities of latex after the first 
tapping, may be accounted for by the fact that after each tapping some of 
the solid constituents of the latex are replaced by water from the roots, 
thereby reducing the viscosity of the latex and facilitating its flow. 

The dependence of latex flow on root pressure also accounts for the 
differences in yield between the different tapping systems. The upward 
flow of latex, which reaches a maximum in the early morning, will meet 
with resistance below the tapping cut, since the latex vessels are closed 
and therefore there will be a region of high pressure below the cuts. In 
the opposite quarter system there will be four lateral paths whereby this 
pressure may be relieved, whereas in the case of the ' V ' system there will 
be only two. Thus the pressure below the ' V ' cuts will be maintained 
greater than that below the opposite quarter system. This increased 
pressure below the / W system would appear greater when the cuts are near 
the base of the tree, since the number of lateral channels would be less. 
This effect is seen in the comparative tapping experiments when the yield 
from the two systems was approximately equal at the beginning when the 
cuts were 36 inches above ground, but as the tapping areas approached 
the base of the tree the yield from the ‘ V' system gradually increased 
and totalled 37 per cent more rubber than that from the opposite quarters 
system. 

Thus, the ' V' system with two adjacent cuts over half the circum¬ 
ference obtains a double advantage in more effectively mterrirpting the 
upward flow of latex and the downward flow of food materials. More exten¬ 
sive tapping results are required before the ultimate effect of this disturb¬ 
ance on the vigour can be determined. In order to ensure a better con¬ 
ducting layer and to avoid tapping from right to left the wTiter suggests 
a half spiral tapping cut (single cut over half the circumference) from left 
to right carried out according to the plan shown in the figure. 
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In this system half the circumference is tapped and after the first 
year each side of the tree is tapped for two consecutive years before 
changing over. Thus a full supply of food is able to pass downwards 
for a period of 16 to 17 months before the current is again interrupted 
by tapping. 

Planting distance between trees. — Overcrowding results in the forma¬ 
tion of an elongated crown and the increase in length involves an unne¬ 
cessary consumption of the available food material without increasing the 
leaf aiea. Thinning out should therefore begin before "drawing up’’of 
the crown appears. Recognition of this point would lead to better results 
from the application of manures. 

Burr formation. —Woody excrescences known as"buris”or “nodules” 
are of frequent occurrence on renewed bark and interfere with tapping. 
The writer observes that they are of frequent occurrence on leaf scars. 
Microscopic examination shows them to contain a fragment of rubber which 
is probably the remains of the contents of a latex vessel. The writer there¬ 
fore suggests that these malformations are caused by irritation of the tissue 
by substances from the latex vessels, and anything which causes isolation 
of latex vessels, such as uneven tapping and canker, would probably give 
rise to burrs. Their absence from untapped bark is accounted for by the 
loss of response on the part of the older cortical tissues. 

Artificial stimulation of branching. — In order to control the uncertain 
branching of the Eeveatztt^ilat writer has practised the removal of bark 
below the dormant leaf buds so as to interrupt the downward flow’’ of food 
materials. This method was found to give better results than “topping” 
and thumb-nail pruning. 

SUGAR CROPS “ 1 ^® Stripping of Sugar-Cane. — Crawley, T. J., in Government of Porto Rico, Board 

of Commissioners of Agriculture, Bulletin 6 , pp. 10-16. San Juan, P. R., 1915, 

Hawaiian experiments have shown that stripping the dead leaves from 
the canes was detrimental to the canes and the sugar content. The waiter 
points out, however, that these experiments cannot be considered decisive 
on this point since the leaf-hopper was abundant and introduced another 
factor. 

Similar experiments at Porto Rico gave the following results (aver¬ 
ages of four series, plots Vio ucre): 



Tons of cane 

per acre 

Brix 

Sucrose 

% 

Purity 

1912-13 





stripped. .. 

38.16 

1544 

13.23 

85.6 

NOt stripped.. 

38.04 

15,46 

13.19 

85-3 

1913*14 





Stripped. 

20,85 

17.01 

’ 14.86 

87.4 

Not stripped. ....... 

21.2S 

17.04 

15,06 

88.3 
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In both cases the difierences are within the limits of experimental 
error. Thus it would appear that stripping cane under Porto Rican 
conditions is a waste of time and money. 

Examination of the cut cane showed that the stripped cane was clean¬ 
er and less attacked by root fungus, but this improved appearance had 
no intrinsic value. This conclusion is supported by the experience of 
planters, who are now abandoning stripping. There is therefore no 
evidence to support the belief that an abundance of light and air are 
necessary either at the base of the cane or around the stalks. 

The object of the planter should be to maintain the greatest amount 
of leaf surface by keeping the soil in a moist condition. 

1289-Sugar-Beets: Preventable Losses in Culture. — Shaw, H. B. - United states Depart¬ 
ment of Agriculture, Bulletin No. 238 (Contribution from the Bureau of Plant Industry), 
21 pp., 5 figs., VII plates. Washington, B. C., Jifiy 14,1915. 

A striking variation in the yield of sugar-beets on the different farms 
in any particular beet district of the United States, even though of very 
restricted area, may be noted every season. Since the climatic factors are 
practically uniform in such a restricted area or district, with cultural 
methods almost identical and soil types within that area not very diverse, 
additional causes for these great variations in yield are to be sought. 

Employing as a basis for comparison the stand which es^eriment 
and experience have shown to be the optimum ■— subject to some modifica¬ 
tion for different soil conditions — namely, a stand containing 39-200 plants 
per acre, which would result by leaving beets 8 inches apart in rows 20 
inches apart, these studies show that even among experienced beet growlers, 
ihany of them truck growers, deficiencies in stand exist to an exlent quite 
unsuspected. 

These deficiencies of stand may be divided into three groups : i) those 
occurring in the germination stand, averaging 19.32 per cent am.ong the 
plats of 1912 ; 2) those due to improper spacing and thinning, averaging 
27.3 per cent among the plats of 1911 and 23.27 per cent in 1912 ; and 3) 
those occurring between thinning and harvest, ranging from 2.54 to 12.85 
per cent, with an average of 7.26 per cent among the 18 plats from which 
these data were obtained. Together these represent a total mean defi¬ 
ciency of stand of more than 50 per cent. Most of these losses in stand can 
be greatly reduced by the application of better methods or a more careful 
adherence to already existing ones, by the more thorough supervision of 
hired labor, and by the elimination of contract work as far as-possible. 
The losses may be considered as largely the result of inexperience and ineffi¬ 
ciency. This is emphasized by the fact that as a rule where losses from one 
source are great, those from other sources are correspondingly large. 

The data presented show a strong correlation between percentage of 
stand and yield. The existence of a relation between yield and percentage 
of stand has been demonstrated frequently under experimental conditions 
in Europe and rather less frequently in the United States. Therefore, it 
is believed that the losses in stand shown to take, place progressively 
throughout the season correspond to a loss in yMd. Ilowever, it is also 
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shown, through apparent exceptions to this correlation, that despite a 
stand of fair percentage at the outset the yield may remain comparatively 
small through neglect and carelessness during the season. 

There is found to he a moderate uniformity in methods, but great 
irregularity and discrepancy are conspicuous in the thoroughness of their 
application; in other words, efficiency varies greatly. It is not to be expect¬ 
ed that every beet grower, although he may possess fields well adapted to 
beet culture, can at once obtain such yields as the best of those mentioned 
(20 to 25 tons per acre). However, such yields should be possible on many 
farms when, after a few years of thorough cultivation, the fields have been 
worked up into equally good condition. The benefits accruing from in¬ 
creased yields of beets through improved tilth of the soil are especially 
pronounced. 

These studies w^ere made among fair and good beet growers in an old 
beet district whose mean 3rie]d reached the respectable total of rather more 
than 17 tons to the acre, while the average for the United States for 1910-11 
vras only 10.17 tons, and that for the State of Utah, where these studies 
were made, was 11.42 tons per acre. The magnitude of preventable loss 
incurred by a very large proportion of beet growers must be amazing; 
in fact, it must exceed the entire cost of raising the crop. 

1290 - The Variation of Sugar Content in Beets (i).-—M unerati,o.;Mbzzai>roli,g.; 

Zapparoli, T Y , in Le Stazioni Spmwmitali Aparte Xtaltme, Vol. XUVIII, Part 9,pp. 

605-63 Modena, 1915. 

The sugar content of individual beets was determined at different 
stages of growth. The toots were sampled without lifting them from the 
soil. The distribution of the sugar in thf root was determined by a series 
of samples taken either parallel to tlie axis or at right angles to it. 

The results of an average root show that it is not possible to devise 
any rule concerning the distribution of the sugar in a single root, since in 
each beet the distribution is of a definite type varying more or less from that 
of the average. 

In all cases the smallest diiierences (rarely exceeding 0.5 percent) occur 
in the cylinders of pulp normal to the axis in the upper third of the root, 
below the neck. 

Observations during 1912-1914 show differences in composition be¬ 
tween two cylinders of pulp taken in this zone, as follows; 


Differences 
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8 
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For determinations of the sugar content the individual roots were 
labelled and carefully exposed on the side corresponding to one of the smooth 

(Ed). 


(i) See also J 5 . May 1915, No, 50Z. 
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zones between the sugar-bearing strands. B\ means of a special gouge 
cylinders of pulp were taker at right angles to the axis, placed immediately 
in numbered bottles ano hermetically sealed. They were then transferred 
to the laboratory close by for immediate analysis (except in special cases 
where it was desired to measure ana weigh the samples); on the following 
day the soil was replaced around the beets. Later they were pulled up 
in groups and again sampled by taking a cylinder of pulp below the first 
one. If the diflerence between the two analyses of the same beet was ap¬ 
preciably greater than the probable difference between two analyses made 
at the same time, it is reasonable to presume that the difference is due to 
change in composition of the beets during the period between the taking of 
the samples. 

These determinations were made with beets sewn at three differf^nt 
dates {April, May, July). The results obtained lead to the following cen- 
cHisions: 

The changes in the sugar content cf beet® during growth do not follow 
any definite rule, since different beets reach the maximum sugar content 
at different times and begin to degenerate at different times. In other 
words the analyses of a beet at any given moment offers no criterion of its 
sugar content at some other period. 

Two beets showing an identical sugar content at the same moment may 
have very different values in regard to the transmission of their sugar- 
producing power and vice versa. 

1291 - Manurial Experiments on Caeao in Trinidad (i). ~ Verteuil, j. de {Super¬ 
intendent oi Field Kxperiment*?), in Bulhtin of tW Department or Agriculture, Trinidad 
and Tobagd, Vol. XIV, Fart pp. Trinidad, ivi5- 

This report deals with the further results of the cacao experiments, 
including manurial, shade, chupon (suckers) and natural yield plots. The 
manures were applied broadcast to an area within 3 feet of the trunk ol 
each tree and the soil foiked to a depth of about 6 inches. The climatic 
conditions were very favourable, the increase in crop over that of the 
previous year being in several cases as great in the no manure (or control) 
plots as in those under manurial treatment. 

All manurCwS except lime alone gave an increase on the previous yields, 
the increases being greatest with mulch and sheep manures, either alone or 
in combinatitin with artificial manures. The greatest increase (72 %) was 
obtained with mulch in combination wdth basic slag and sulphate of potash, 
followed by a plot with a similar mixture containing pen manure in place 
of mulch, but owing to the high cost of the mulch the most profitable crop 
($ 166 per acre) was obtained with a combination of pen manure, sulphate 
of ammonia and sulphate of potash. The next most profitable mixture 
was sulphate of ^ammonia and sulphate of potash with a profit of $ 148 
p. acre. 

The shade experiments have not yet reached a conclusive stage, 
Hemoval of shade trees in 1910 resulted in a considerable decrease in yield 
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during 1911-1913; a considerable improvement occurred in 1913-14, but 
the yield is still below that of the year preceding the removal of the shade. 

Experiments to compare the effects of partial and complete removal 
of chupons appear to favour their complete removal in the case of young 
trees up to 10 years, but the results with older trees of 25 to 30 years do not 
show any definite advantage from any treatment regarding chupons. 

The natural yield plots with trees 32 years old do not show any uniform 
variation in yield due to season and increasing age. These results give 
further support to the statement made in previous reports, viz. that to 
be able to arrive at reliable conclusions as to the relative value of different 
manures applied to cacao trees, it is necessary to ascertain the natural 
yield of the plots over a series of years previous to the application of the 
manures. 

The general conclusions drawn from these experiments are as follows: 

1) . Although a favourable season considerably reduces the percentage 
of trees bearing less than a pound of dry cacao per annum,, the proportion 
of these during the two years for the above fields is not less than 30 per cent 
on an average. 

2) . The comparative yield of the plots on each field for each year is 
largely dependent on the relative proportion of high and low bearing trees, 
and generally the percentage of trees bearing less than 13 pods per tree 
appears to exert the largest influence on the relative yield of the plots. 

3) . Generally the heavy bearing trees of the first year have continued' 
to be heavy bearers, and the poor yielding trees have remained poor 
during the following year; the detection of poor bearing trees on an estate 
and their subsequent replacement with trees raised from stock or budded 
tiees of knowm prolific and other qualities is deserving of serious consider¬ 
ation. The advisability of improving the crop of poor yielding fields on 
an estate by replacing the trees which bear an average of less than 13 
pods annually is deafly indicated and should form part of future expe¬ 
riments on the natural yield plots. 

1292 ^ Variation in the Male Hop [Humaias iupuius) L. — w^ormalu, u. (Re¬ 
search Bepartmeat, South-Eastern Agricultural College, Wye), in The Journal of 

tural Science^ Vol. VII, Part 2, ,pp. x75-a:96, plate IV. Catnbridge, September 1915. 

The importance of the male hop to hop grow ers in increasing the sixe 
of cones has been previously showm by Salmon and other workers. Its- 
value in breeding experiments is of still greater importance. It is therefore 
n^essary to study its characters and their variability. 

These investigations extending over three years were made with X20 
"' hills ” representing 80 distinct t3q)es of male hops, 53 of wfiich were 
raised as seedlings in the College nursery. The characters showing vari¬ 
ation "Vere as follow’S: 

Times of flowering {first appearance of open flowers). 

Stem ’(bine)* 

Colour t green, red or intermediate. 

Ridges; roi^h or smooth; darker or lighter than the general colour of the stem. 

Length of internpclep. 
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Leaves : Total length of petiole and lamina. 

lyamina: colour, dark or light green; flat, or margins of lobes recurved toward lower 
surface; wrinkling of the leaf feeble or well-pronounced; number and shape of 
lobes: glands on lower surface numerous 01 few; size of glands. 

Petiole: colour of upper and lower sides; roughness of lower (dorsal) surface ; depth of 
furrow on upper (ventral) surface : 

Laterals (inflorescences), 

I^ength: absolute and relative to subtending bract. 

Number of nodes at which bracteoles are leafy. 

* lycngth of internodes. 

I^ength of secondary laterals. 

SHpules : upright, spreading or recurved. 

Flower ; 

Perianth segments: dimensions of segments and number of glands on outer surface. 

Anthers: number of glands in the outer (dorsal) furrow. 

Disc : number of glands present. 

The classification of the various types of male hops on the basis of the 
above characters provides a means of selecting male plants suitable for plant¬ 
ing under the particular condition of any hop garden and also material for 
crossing with suitable female forms for the production of certain desirable 
types, 

1293 A Study of the Soft Resins in Sulphured and XJnsulphured Hops in Cold and in 
Open Storage. — Russell, G. a. (Expert, Drug-Plant and Poisonous-Plant Investi¬ 
gations),— United States Department of Agrionltwe^ Bulletin No. sSz (Contribution 
from the Bureau of Plant Industry, Professional Paper), 19 pp. Washington, D. C., 
August II, 1915. 

It is generally conceded that the commercial value of hops is almost 
entirely contingent upon two considerations, namely, the character of the 
aroma and the nature and quantity of the soft resins. At the last Inter¬ 
national Hop and Barley Exhibit, held in Chicago in igil, the score card 
gave an equal rating to aroma and to the soft resins. Although sulphur¬ 
ing and cold storage are efficient factors in retarding the diminution of, 
the quantity of soft resins in hops, they do not prevent chemical changes 
from taking place therein. Nevertheless, the data obtained by the study 
of these changes indicate that they are influenced to a considerable degree 
by both sulphuring and cold storage. The experiments detailed by the 
writers were made with a view to determining the extent and character 
of these charges. 

In 1911, material for a comparative study of the soft resins of sul- 
phured and unsulphured hops in both cold and open storage was secured 
from a hop ranch at Perkins, Cal. The green hops were divided into two 
lots, one of which was sulphured during the process of dr3?ing. The dry 
sulphured and unsulphured hops were again divided into lots, sealed in tin, 
cans, and shipped to Washington, f). C. On arrival the cans were bj^ned 
and an analysis made of one lot each of the sulphured and tmsulphured 
hops. The remaining samples were baled in burlap and three samples each 
of the sulphured and unsulpbured hops were placed in both cold and open 
storage. At the end of the first, second,, and third years of storage one 
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sample each of the sulphured and unsulphuied hops was withdrawn from 
both cold and open storage and an analysis made of each. The hops ana¬ 
lyzed in 1911 are designated as '^original bops”, since they approximate 
more nearly the condition of the samples at the time of drying. , 

A physical valuation was placed on the original samples and also 
on the hops as they were withdrawn from storage from time to time. Froni 
these valuations the conclusions are drawn that both sulphuring and cold 
storage retard changes in the physical characteristics of hops. A combina¬ 
tion of the two factors is more effective in retarding these changes than 
either factor alone. 

Determinations were made of the moisture, the percentage of soft 
resins, hard resins, and total resins, of th.e colour, odour, and taste of the 
soft resins, and of the acid, ester, saponification, and iodin values of the 
' soft resins. 

The moisture content in the sulphured and unsulphured hops held in 
cold storage increased during the first year and then remained practically 
constant in all the samples throughout the period of storage. The moist¬ 
ure content of the sulphured and unsulphured hops in open storage 
varied from year to year, according to existing weather conditions. 

The percentage of soft resins in all the samples decreased with each 
year of storage, becoming very pronounced in the third year. The percent¬ 
age of hard resins in all the samples inoreased with each year of storage, 
approaching a uniform figure at the close of the third year. Both sulphur¬ 
ing and cold storage retarded the decrease in the percentage of soft resins 
and increased the percentage of hard resins. A combination of the two 
factors was more effective in retarding these changes than either factor 
alone. The percentage of total resins in all the samples varied from year 
to year, and in the third year it became materially less than that of the 
original sample. The low total is probably due to the formation of products 
insoluble in th^ solvents used. 

The colour, odour, and taste of the soft resins are of very little value 
in determining quality and are not indicative of any chinges that may 
have taken place therein. 

The acid value in general decreased in the sulphured hops in cold and 
in open storage and increased in the unsulphured hops in cold and in open 
storage. Sulphuring apparently retards the formation of free acids, and 
a combination of sulphuring and cold storage is most effective in retarding 
changes in free acidity. The ether value in geneial increased in all the samples 
of hops. Sulphuring apparently favours the formation of ethers, and 
this factor in combination with open storage appears to be the least effect¬ 
ive in retarding the formation of ethers. Non-sulphuring and open storage 
appear to be the most effective in retarding the formation of ethers. The 
saponification value in general increased in all the samples of hops. The 
unsulphured hops showed the least change, and of tb^se the ones held in 
open storage were the least affected. The iodin value in general increased 
in all the samples* It was, most pronounced in the second year of storage 
and in the third year was uniform in all the samples. Sulphuring in com- 
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bination with open storage appears to cause a uniform rate of increase in 
the iodin value from year to year. The sulphured hops in open storage 
showed the least variation in changes in the chemical values of the soft 
resins. 

During the period of storage, at least some of the components of the 
soft resins underwent rearrangement. This rearrangement was most 
marked during the first year, nfter which it decreased to such an extent 
that thereafter comparable values for the chemical constant'*, were readily 
obtained. 

1294 “ Production and Properties of the Essential Oil of Ylang-Ylang in the Philip¬ 
pines. — Gibbs, H. D. (I^aboratory of Organic Cheuiistiy, Bureau of Science, Manila, P I.) 
in The Philippine JourrM otScience, A. Chemical and Geological Sciences and flic Industries, 
Vol. X, No. 2, pp. 99-103. Manila, March. 1915 

The ylang-ylang {Camguim odoratum BatU.) is a medium-sized tree 
indigenous to the Mala} Archipelago, whence it has been introduced into 
several other tropical countries. The essential oil extracted from the 
flowers in the Philippines,Indochina, Java, Siam, Caledonia, Jamaica, 
German East x 4 frica, Madagascar, Mayotte, Kossi-Be and Reunion. Com¬ 
mercially it is most successful in the Philippines and Reunion where the 
product is of superior quality. Most of it is ainsumed in P^'rance. 

The exports from the Philippines during Tooq-13 are as follows ; 


Value 



Veai 

j Amount i 

Total 

1 . 

. Average per lb. 



! lbs. 1 

§ 

! >> 

1909 . . 



87 936 

; 14.2 

1910 . . 

. 

. ; 4^32 , 

58 334 

' 14,1 

I9II . . 


. 3705 

47 404 

1 T 2.8 

1912 . . 

. . . . • . . 

. j 6127 

80 S79 

: 13.2 

1913 * 


. ' 4778 

58 309 

12.2 


- _ 

“_- T" - --- ■ 




The diminution of the exports and the average price depend tipon the 
competition of other <.ountries; also the recent reduction of the prices of 
the flowers and the improvement in the quality of the product has reduced 
the amount of inferior oil on the market. Various attempts have been 
made to substitute the natural oil with an artificial essence, but the lower 
prices of the former and its superiority have prevented the success of such 
attempts. 

In the interests of the improved quality of the natural pmduct the 
writer considers it .opportune to adopt a new classification of the qualities 
of ylang-ylang as follows: 
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Ester 

QualiU j 

i number 

1 

r 

1 

Refiactivc 

index 

i specific 

1 rotation 

.J 

Soluble 

in alcohol 

. 

Per cent 

Extra . 

.; >145 

<; 1.4900 

<— 35 ° 

80 

I . . . 

.; >120 

< 1.^950 

< — 48° 

90 

16 . . . 

. j >100 

<r 1.4990 

< — 60° 

90-90 

2 . . . . 


>1.4990 

>—boo 

9<5 


Although vSchimmel & Co. do not accept the solubility in alcohol test, 
the writer maintains tha: it may he used as a typical test, by determining 
the lowest concentration of alcohol and water in which the essence may be 
nuxed in the proportion of 2 to i of alcohol without producing turbidity. 

X295 ~ Ihe Cultivation of Tobacco in Italy during the Year 1913-14. — MinUtero Mie 

Finanze, Direzione Generate delle Privative, Bolleftino Teonico della CoUivazione di Tahacchi 
pubbUcato per cura del i?. Istituto Sperimentale in Scafati, Salerno, Year XIV, No. 3-4, pp. 
99-111. Scafati, May-June and July-August, 1915. 

The development attained by the cultivation of tobacco in Italy 
appears from the following table : 


Tabi<E T. — Development of the cultivation of tobacco in Italy, 


during the ten years between 1903-04 

to 1913-14- 


— - - - 1 

1 

Fonn of concession 

1903-04 

Acreage 

1913*14 

! 

Difference 

Concessions ** di manifesto (1) • • • . ♦ 
Experiments in co-operation with the State 

Special concessions (2).. 

Various cultivation experiments. 

12079.19 i 
! 39.44 

: 84.81 1 

i i 

II (> 51.11 

310,59 

60.76 

j — i 27.99 

1 ! 271.15 

i h 5519.42 

i -f- 60,76 

Total for the factories . . . 
Cultivation for exportation . . . 

i . -j 

1 12 203.36 1 

; X0.72 ; 

1_i 

17 626.79 

434-35 

f 5433.35 

4 423.62 

General totals . . . 

1 j 

j 12 2I4.0S 

18 061.04 

1 “h 5 ^ 4^*97 


’ Ccmcession to grow tobacco under the conditions laid down by the State Monopoly. 
{2) To sjmdicates. 
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In ten years the cultivation of tobacco has made considerable progress, 
the area having increased by 5847 acres, almost all under the form of 
special concessions granted to independent estates, 

The total expenses during the season 1913-14 amounted to £112 007, 
divided as follows: 

£ 80 407 for fiscal and technical supervision of the whole crop. 

£30 161 for the reception, curing and seasoning of tobacco deliv¬ 
ered loose by growers authorised by ordinary concession. 

£1324 lor sampling and receiving the tobacco delivered in bales 
and grown by the independent estates. 

£115 for the seasoning of tobacco for extracts. 

For the State Monopoly 17 212 836 lbs. of native tobaccos were pur¬ 
chased for the sum of £260 072, or 2 652 905 lbs. worth £35 004 less than 
ill the preceding year. 

The tobaccos purchased were grown under the following forms of 
concessions: 



Quantity 

Value 


lbs 

£ 

Ordinan" concessions for loose tobacco of the 1913-14 crop 

12 340 385 

169 746 

Concessions for baled tobacco of the 1912-13 crop . . . 

156 36S 

A 939 

Concessions in cooperation with the State. 

382 555 

6149 

Special concessions (independent estates) .. 

3 862 536 ■ 

7 Z 130 

Various cultivation experiments.. 

135 662 

X 704 

Tobaccos grown for export.... 

335 328 

5 404 


17 312 836 

£260 073 


The number of plants authorised for the 1913-14 season was 
146 155 000. Those actually grown were 89025 560 at the first inspection and 
84 545 526 at the second, or 9 606 941 and 6 994 263 plants respectively 
less than those of 1912. 

Almost everywhere the season was rather unfavourable; consequentlv 
the crop turned out inferior in quantity to that of the previbus year and 
also to the average production. 

Of the above crop a quantity corresponding to 237 364 plants of Ken¬ 
tucky tobacco and to 15 056 519 plants of Levantine varieties remained in 
the hands of private persons for ddivery during T914-15. The growers 
hav< thus effectively delivered the produce of the remaining 69 251 543 
plants weighing 12 340 385 lbs. net, which w€re paid an average of £ x g$, gd, 
per cwt. or 4^?. per cwt. ihore than in the preceding year. Adding to,file 
net price paid to the growers the expaises borne b> the Administration for 
fiscal and technical supervision of the crop, the average price of the tobacco 
reaches £2 4s. 2d. per cwt. without considering the loss of weight during 
the process of curing, namdy about 6 per cent. 

Out of the seeven .demonstration fidds worked during the 1913-114 
season, one was destroyed by hail, three were under Kentucky, one under 
different varieties for cut tobacco, and two under Levantine varieties. 
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The area on which tobacco was grown was 19.76 acres, which produced ji 173 
lbs. worth £634 175. lor^. 

The production of tobacco for export has been declining for some 
5’'ears. During the season 1913-14 it occupied 435 acres with i 859 658 
plants, against 699 acres and 2 776 93^ plants of the preceding \ear. 

The expenses of the Experiment Institute of Scafati amounted to 
£7 025. During the year ending June 30,1914, the Institute provided for 
the growing of tobacco on 15 acres, of which 6.8 for experimental purposes, 
2.97 for samples and 5.07 on the share system. The Institute conducted 
studies in pure and applied biology. Especially noteworthy were the 
experiments on the continued selection of the plants and the progressive 
improvement of industrial hybrids; important results have also been ob¬ 
tained by research work on the hygiene of the seed beds, on increasing the 
vigour of the strains, on their greater resistance to commoner diseases 
and on the influence of special manuring on the character of the fine and 
delicate tobaccos. 

In addition to studies on phylogeny, research is being made into mu¬ 
tations caused by the use of pollen stimulants (i); from these muta¬ 
tions it is hoped to arrive at the solution of certain special scientific and 
technical problems. 

1296 - Winter-Flowering Sweet Peas at Wisley, 1914-15. — Titchmarsh, a c. {Triai& 

Officer) in The Journal of the Royal HotticulUml Society^ Vol, XVI, Part i, pp. 115-122, 

I plate, London, August 1915. 

The forcing of sweet peas into flower during wintet and early spring 
has not been very successful in England. During recent years certain 
varieties said to be distinct from summer varieties have been tried with 
better results. During the winter 1914-15 the Royal Horticultural Council 
authorised a special trial of varieties recommended for winter forcing. Seeds 
were obtained from Australia, California, North Africa and the South of 
France, in addition to English sources. The seeds of most of the varieties were 
sown on July 29; some received lafe were sown on September 8 and produced 
less vigorous plants than those produced by the earlier sowing. After tr.ris- 
plantinginto 12-inch pots on November 5 it was apparent that the collection 
contained two distinct types: in one the plants formed unbranehed stems 
with long intemodes, while the others were profusely branched with 
thicker, shorter intemodes, and broader darker leaves. 

During November and December the plants made little progress and 
called for the exercise of great care in watering. It is probable that the low 
intensity of light dxrring these months was responsible for the check. 

In January the plants of the first mentioned type grew rapidly and be¬ 
gan to form flower buds, usually from the i6th to 17th node above the soil 
level These buds were removed as being too weak and the first flower 
appeared on February 27. A fortnight later all the plants of the single- 
stemmed type were in bloom and had reached a height of 2% to 4% feet. 

^ ' (i) See above. No, 1268. , 
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By the middle of April, when the bulk of the collection was destroyed, the 
summer-flowering varieties, which had, throughout the trial, received the 
same treatment as the winter-flowering ones, had formed tall bushy plants, 
but none had produced a flower bud, and they did not begin flowering until 
May 8. 

There appear to be four vseparate races of winter-flowering sweet peas, 
one of which originated in Algeria as a sport from the American variety 
Blanche Ferry. The first winter-flowering variety to be reported was 
a sport from Lottie Eckford in Isew Jersey, U. S. A. Another race 
originated from the variety Captain of the Blues introduced by Eckfords. 
The fourth race originated at Sydney, Australia, from the New Spen¬ 
cer variety. The varieties of this race are more vigorous than those of 
the preceding. 

1297 - Alphabetical List of Indigenous and Exotic Cultivated and Wild Fruits in the 
States of Brazil — BoUtim do Mimstmo da A^ncnltura, Indastna e Coimncmu, 
Year IV, No. 2, pp. 60-72. Rio de Janeiro, AprU-Juuc, 1915 

A descriptive list of over 100 species of fruits belonging to 70 genera 
made by Pio Correa, Naturalist to the Botanic Gardens, Rio de Janeiro, 
together with notes on their economic importance, the original country of 
the exotic species and the chief varieties cultivated. 

1298 “ Studies on Philippine Anonaceae. — IVIerrill, I<:. D. (Biological Laboratory, Bu¬ 

reau of Science, Manila), in The Philippine Journal of bcience, Section C. Botany, Vol. X, 
No. 4, pp. 227-264. Manila, I’. I, July 1915. ^ 

The family Anonaceae is well represented in the Philippines; some 
of the apparently new forms are described and their generic positions dis¬ 
cussed in this paper. Twenty-four new species are proposed in the follow¬ 
ing genera: Uvaria, Alphonsea, Dasymaschalon, Meiogym, Polyalthia, 
Mitrephora, Pseudmaria, Orophea, mi Gmioihalamus, 

1299 T Fruit-Bud Development of the Apple. — Bradford, F. C.. in Ote^on Agricultural 
College Experiment Station, Division of Horticulture, Station Bulletin No. 129^ pp. 3-9, 
6 plates. CorvaUis, Oregon, May 1915. 

It has long been known that fruit buds are formed in the summer 
previous to their blossoming, but investigations of the beginning and 
progress of fruit-bud formation are of recent occurrence. In the present 
investigation buds of Yellow Newtown Pippin were used and examined 
microscopically after microtoming in celloidin. The material was taken 
from old spurs that had borne fruit in previous years but were not bearing 
fruit in the current year. 

Distinct leaf buds were found as early as May. They are distinguished 
from the undiSerentiated crown in being broader and flatter without 
swellings or young leaves at the periphery and possessing a less amount of' 
meristematic tissue and more clearly defined tissue at the gtowing point. 
The general appearance presented suggests that of a resting stage. It is 
conjectured that such a leaf bud is merely a flower bud arrested' in its 
development. Any bud may therefore be considered as a potential flower- 
bud, awaiting only the proper conditions — whatever they may be — for 
its completion. 
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The first evidence of fruit-bud formation lies in the rapid elevation 
of the crown into a narrow conical form, rounded at the apex, with the fibro- 
vascular connections and pith areas advancing concurrently. In the axils 
of the young leaves on the periphery appear other protuberances which 
soon become blunt at the top, while at the same time other leaf protuberances 
develop rapidly higher up in the spiral and younger protuberances appear 
in their axils. The apical protuberance is differentiated last, but when it 
does take shape it is already larger than those previously laid down, ap¬ 
parently appropriating a larger mass of tissue in its formation. 

The earliest differentiation is visible during the first ten days of July, 
with little variation from year to year. By August 5 the sepals, petals and 
outermost cycle of stamens are easily recognisable. Sections from material 
gathered the middle of September show further development in the parts 
already mentioned and in many cases the carpels are already of fair size. 
From this time until the end of November the most striking change is in 
the carpels, which by the latter date have enlarged considerably. Carpels 
also appear in the side-buds. 

Material gathered in the middle of February shows little or no change 
in the terminal blossom, but pollen mother-cell formation in the side-buds 
is evident. During February and March the pistils begin to elongate rapidly 
and the ovules appear. Petals and stamens appear to have completed 
their development and to be awaiting the expanding of the blossoms. 

The progress of the development of the buds was studied in the follow¬ 
ing classes of buds: 

1 . Terminal fruit-buds on the newestwood, —l^hey occur in all varieties, 
especially on young trees, and on older trees are considered as an indica¬ 
tion of superabundance. In this class the actual time of differentiation 
into fruit-buds is somewhat behind the normal in August but in September 
they appear to have caught up. In March little difference is seen between 
the buds, so that the uneven development must arise subsequently and the 
later opening of the terminal clusters cannot be attributed to their being 
formed later. 

2. Spurs on 2 or year-old wood which have never home fruit and are 
forming fruit-buds for the first time. — The early stages of development in 
this class are the same as those of buds on spurs bearing fruit and in older 
spurs which have borne in'previous years. In August various stages of 
development occur, though the average is normal. 

3. Buds on spurs hearing in the current year. — Possibly the normal 
sequence of events in the life of a fruit spur is that it shall bear fruit 
in alternate years only. This condition is less pronounced in some 
varieties than in others and appears to be dependent to a considerable 
extent on the condition of the tree as a whole. Thus a tree in full bearing 
may fail to produce fruit-buds fornext year even on the spurs not actually 
bearing, whilst in other cases spurs actually bearing fruit may produce 
buds likely to bear fruit the followdng year. Specimens examined, as 
late as August 27 showed a considerable range in stages of development, 
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indicating that fruit-bud diferentiation may still be in progress at this 
time on bearing spurs. 

4. Bud^s without fruits but which had borne fruit pretnously, i.e. 
resting buds, — There is less variation in the time of differentiation and 
more uniformity of development of fruit buds on spurs that have borne 
fruit in previous years. The development of these buds is described as 
* normal' and that of other buds compared with it. 

5. Buds from spurs which have blossomed the same year hut failed 
to set or carry fruit. — Every possible type of variation is shown in this 
class, according to the period at which the fruit failed or dropped off. 

These variations in bud development terminate in the autumn, after 
which it becomes even. 

No exact correspondance was found between the periods of ripening 
or times of blossoming and the relative stages of development in August. 
More agreement was apparent with the time of blossoming than with the 
time of ripening. 

1300 - Comparison of the Growth of Apple Trees Pruned and not Pruned in the 

Season of Planting. — Chittenden, F, J. (Contributions from the Wisley lyabo- 

ratory), in The Journal of the Royal Horticultural Society, Vol. Xlyl, Parti, iJp. 97-109. 

lyondon, August 1915. 

The pruning of fruit trees during the season of planting is advocated 
by some authorities, whilst others advise its postponement until after a 
season's growth. Both methods are claimed to be successful. 

The experiments were planned with a view to making comparative 
measurements of the growth of trees pruned at the different periods and 
to determining whether the results varied with the variety of tree or stock 
upon which a given variety was grafted. 

Eighty trees were usedin this experiment, comprising 5 varieties grafted 
on the Paradise stock and 5 varieties on the Crab stock. They were 
planted in five rows 10 feet apart eadi way. After growth had ceased in 
the autumn of each of the three years following planting, the length of 
each branch and twig produced during the previous growing season was 
measured. After the measurements had been completed each season all 
the trees were pruned in order to give^them the form desired and to admit 
light to the centre of the trees. 

Before the first general pruning in February 1913, it was evident that 
the trees which had not been pruned after planting had far more flower- 
buds upon them-.than those which had been pruned. This effect was so 
marked that it was in most cases difficult to find shoot-buds to which to prune 
and consequently pruning had to be done into the two-year-old wood of 
igii instead of the one-year-old wood. This was the case with every vari¬ 
ety, so that although in every case the amount of growth made in 1912 
was greater in the pruned than in the unpruned trees, the amount of 
wood removed at pruning time was greater in every casein the unpmned 
than in the pruned trees. 

The results of the measurements during the three seasons 1912-14 lead 
%o the eonclusion that all varieties of apples grow better in the first sea-' 
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son if they aie primed in the season of planting than if left ■unptutied, and 
that the check imposed by neglect of pruning is felt by trees on Paradise stock 
for at least three years after planting, while trees on Crab stock a^ipear 
to recover more quickly and perhaps even to gain slightly in their secmul 
or third years. The diherence in behaviour of the trees on diffeten't stocks 
gives a probable explanation of the difleience which has aiisen in ])rac“ 
tice. Since, however, in all cases the first year's growth is very imporlanl, 
the practice of pruning during the season of planting is preferable. 

1301 - Hybrid Direct Bearers in the Rhone Valley, France, in 1914. — Desmoulins, 

Am., and Villard, V.. in Le Progrh A^ncole ct Vtficolc, Year 3.2. No. ..n, Rp. 303 ”}*‘V 

Montpellier, October 24, 1915. 

Observations on the hybrid vines in M. VmivAKuks collection at St. X'al- 
lier-sur-Rh6ne have now been made for 15 years; the soil is gravelly, non^ 
calcareous and liable to dry out; all the vines are on their own roots and re- 
niain where they were originally set as cuttings. Thus the conditions are 
very suitable for determining the real value of the varieties studied, espe¬ 
cially as regards vigour, resistance to phylloxera, and yield. The chief notes 
for ,1914 are here given. 

The hybrids studied are grouped as follows : 

I , 

I. — Vaneties already fairly wtll-Hnown. 

. 4 ) Couderc hybrids : C. 7120 (RupestfiS'I^incccunxii X Vinifera): C. i(>6-'46 (I’tuptjstris- 
I^incecumiiX Vnihera); C. 132-11 (complex hybrid, from 1890 seed);C. 202-75 (hybrid of®/^ 
Vinifera blood, from 1891 seed ); C 272-60 (complex hybrid, no doubt lUipefttris X'^’'biifcra, 
from 1894 seed). 

B) Seibel hybrids: S i (Rupeslris-Uincecumii X Cinsaut); S 128 (Rupestri.s-Iyineccuuiii 

X Vitiifera) ; S. 880 (C. 28-112 X 2003) ; S 1000 (RiipestriS'T 4 nccctimii X Araiiion Rupestris 
G.5»nzin No. i) ; S. 2007 (Rupestris -I^incecumii , S ;i66o (vSeibel 2003 X Noah) ; 

S. 46S1 /Seibel SSo X Seibel 65 8). 

C) Various hybrids : Castel 1028 (Taylor X'i'erret Gris) ; Castel 13706 (Colomhard X 
RilWia-Riipestris); Gaillard 157 (Triumph X Humeian X Seibel i); Berthille-Seyve (>i 8 (vSeilx-l 
X 6 q X OtheUo X Rupestris); Berthille-Scyve 822 (Coudei'C 122-20 X Seibel 2003) ; nerthiHi*- 
Seyve 450 (Seibel 2003 X Noah). 

TI. — Different varieties nUained more recently. 

A) Couderc hybrids : C. 299-35 (Muscat du Moulin); C. 162-5. 

B) Seibel hybrids : S, 2859 {Terres No. 20 X Seibel No. 2003); S. .p499 (Claircile I )(»rce 
Oanzin X Manual) ; Seibel 4628 (Seibel 405 X Seibel 867) ; S. (Seibel 29 X Danumie^; 
S. 4645 (Seibel 405 X Seibel 645). 

C) Various hybrids : Berthillc-Seyve 872 (Seibd 85-X Gaillard 2) . 


From the observations recorded and from cultural notes, it is 
clear that there exist at the present time direct bearers which are able 
U render great service to vine-growers in many situations. In the numerous 
regions producing only common wines without any special characteristic, 
vine-growers could have* recourse to hybrids with adavantage; these would 
allow of their always obtaining, even in the worst years, a fair wine for 
ordinary consumption. 

In more or less cold situations liable to fungus diseases, direct bearers,, 
some of which are remarkable for their fruiting side-shoots and for their 
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resistance to different fungi, are also ready to do signal service. They can 
thus be recommended in numerous cases, without seeking to introduce them 
into districts producing wine of a special type, which would be a real vine¬ 
growing heresy. 

In order to guide growers in their choice of varieties for cultivation or 
experiment, the writers have drawn up the following list, which is a sufficient 
classification for practical purposes, except for the presence of lime, which is 
so much disliked by certain hybrids, notably by those derived from kince- 
cumii. 

A. — On dry soilst the following varieties can be planted on their own roots : i) Black vari¬ 
eties of the first period : C. 202-75 ; S. 1000 ;S. 2S59 * S. 4643 ; B S. 873. 2) White varieties ol 
the first period : C. 272-60 ; C. 162-5 ; S. 4681 , B. S, 450. 3) BJack varieties of end of second and 
third periods : C. 7120 ; C. 132-11 ; B S. 832. 

B. — On average soils, the following can be grown on their own roots : i) Blade varieties 
of first period : S. 128 ; S 4499 ; S 4628. 3)White varieties of first period: Castel 102S; S. 880; 
Gaillard 157 ^3) Black varieties of second period : S 2007 ; S. 2660 ; B S. 618. 4) White varieties 
of second period • Castel 13706. 

C — On good soils: 1) Black varieties of first period : S. 120; S. 4-199 ; S. 4628. 2) White 
VTarieties of first period: Castel 1038; S 880; Gaillard 157 ; C 299-35 (Muscat du Moulin). 
3) Black varieties of second period : S i; S. 2007 ; S, 2660 ; B S. 618. 4) White varieties of second 
period: Castel 13706. 

Grafting means greater security for the duration of the vineyard and 
allows wider limits for the adaptation and utilisation of the different hy¬ 
brids. 

1302 - Ten Y^3cs* Hybridisation of American and Leccese Vines* — ceccarelli, qiu- 
SEPPB, in Le Stazioni Sperimentali agrarU Ualiane^ Vol. XI/VIII, Part 9, pp. 638-648, Mo¬ 
dena, 1915. 

A list of 100 crosses between American and Leccese vines effected 
during the.years 1904-1913 in the nursery and vineyards of the Antiphyl¬ 
loxera Consortiixm of Galatina (province of Lecce), of which the writer is 
director. Several hybrids planted in soil artificially infected with phyl¬ 
loxera in rgoy showed no signs of infection when uprooted in 1914. There 
is therefoi‘e reason to hope that some immune direct hearers have been ob¬ 
tained. 

1303 - The Brazil Nut (BetthoHeiia exceisa)-BoUUn do Mmistmoda AgHmU 
turn, Jfidustria e Commercio, Yeat IV, No. 2, pp. 139-140. Rio de Janeiro, April-Jime 1915, 

The paper contains a description of the brazil-nut tree {BerthoUeiia 
excelsa, Myrtaceae) and of the methods of harvesting and selling its frmt. 

In Para there are real forests of B. exceha, A good tree produces at 
most 8 bushels of fruit. In December the lessee of the forests inspects 
them and starts the encampment of the gatherers. The nuts are heafied 
in the open, then washed and carried by men in baskets eontaining ajfc^ut 
a bushel to the steamers where they are placed in casks. The sale is 
effected at Manaos by means of the Associasao Commercial^ 

A bushel of nuts bought, at the place where they are collected, for, 
3s ro^i to 4$ is sold at Manaos for 5s gd to gs, yd. The freight 
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varies from to 2s M per bushel according to distance. The export 
duty is 10 per cent. 

B. excelsa nuts require six months to germinate and the trees begin 
to bear at 15 years of age. They are best planted at 50 to 65 ft. apart. 

1304 - The Maximum Size of Japanese Trees. — houpa, s., in journal of the Coih^c of 

AgrictiUtm, Vol. VI, No. i, pp. 1-6, plate? I-W. Tokyo, March 20,1915, 

The writer records the greatest measurements of 95 frrest trees grow¬ 
ing in Japan as follows: 

1. Greatest lulk, —Two specimens of Cimanwmumcamphom^<^ts> and 
Eberm., with girths of 22.4 and 21.8 metres at 1.5 metres from the ground, 
height 27 m. and 18 m., and aged 800 and 1800 years; a specimen of 
Cryptomeria japonica Don., with girth of 20 metres, height 56 metres and 
age more than 1000 years; a tree of Chamaecypans formosensis Matsura., 
with girth of 19.7 metres, height 40 metres and aged 3000 years. 

2. Greatest height. —• Trees of Cryptomeria in the Nagaklzawa (Akita- 
ken) forest reserve, over 6c metres. 

With regard to frequency of giants, the species are arranged in the fol¬ 
lowing order: Cryptomeria japonica, Cimamomum camphora, Pirns sp., 
Gingko biloba L., Zelkowa serrata Mak.; Prunus donarmm Sieb., Pasania 
cuspidata Oerst., Quercus sp. (evergreen). 

1305 - Observations on the Growth and Yield of the Black Poplar. — Somma, u.,iE 

L^AgficoUura Italiana, Year XI (Fifth Series), Parts 16-17, pp. 381-391. Pisa, August 13 

September 16,1915, 

The writer has e cammed many stems of black poplar [PopnUis nigm) 
iu different localities of the Tuscan Apennines (where the black poplar 
is found up to 2600 feet above sea-level) at different altitudes, in order to 
study not only the growth-rate of the tree in certain localities, but also to 
discover the inPuence of the climate on growth, as the conditions of soil 
and moisture did not differ much. With this object be made several sec¬ 
tions at certain heights of the felled trees and accurately examined the deve¬ 
lopment both as to height and girth; as the nuniber of sections was 
sufficiently great and the number of years between one section a.nd another 
was not more than five, he considered that the yearly average growth-rates 
thus obtained could be substituted for the periodical growth-rate as bem^ 
very near the truth. 

The writer shows in a table the diameters and their amount of increase 
during successive years from t to 35 at different heights from the ground 
from I ft. to 70 ft. and in Table I the yearly average increase of the dia¬ 
meters during quinquennial periods. 

From an examination of Table I it appears that the annual growth of 
the black poplar (from centre to periphery) iucteases continiicusly up to 
a certain age (in this case up to 15-20 years), after which it begins to de- 
creaise appreciably. The limited increase during the first years is dxte to 
the fact that the poplar is generally propagated by cuttings and the in¬ 
creases only begin to be appreciable after it has developed its root system. 
Gphsideririg; however, that the plant grows xapioly in height also, there 
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comes a time when plants placed not far apart, from 5 to 10 ft., do not get 
much sunlight, so that their crowns do not develop in proportion to their 
height and their growth in girth diminishes. 


Tabi^B 1. — Average yearly increase of diameters for i>eriods of -five years. 


Age 

At the height of • 

I foot 

10 ft. 

11 in 

20 ft. 

9 in. 

30 ft. 

7 in. 

40 ft. 1 50 ft. 

5 in. i 3 in. 

60 ft. 
r in. 

69 ft. 

II in. 


inches 

inches 

inch^ 

inches 

inches > inches 

inches 

inches 

Years : 








35 to 30. 

0.40 

0.43 

0.45 

0.48 

0.47 1 0.46 

0.36 

0 . 3-1 

30 25. 

045 

0.47 

0.65 

0.55 

0.62 1 0.51 

0-45 

0.45 

25 20. 

0.48 

0 52 

0.62 

0 69 

O.Gt 1 0.54 

0.39 


20 15. 

0.65 

0.43 

0.82 

0.90 

0.7S 1 0.70 



15 lo. 

p 

0 

p 

00 

0-45 

0.52 

1 i 



10 5. 

i 0.5 T 

0.55 



! 1 

i ' 

i 


5 '' 0 . 

; 0.^6 




1 1 

1 _i_ 
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Table II. -— Increase of height of black poplar- 


Number of rings 
at different heights 

Average yearly increase 

Average yearly increase 



Height 

j No. of rings 

in height 

1_ __...: 

for periods of five yeais 


r 



I 

foot 

35 

In the first 

5 

years 

23.0 

inches 

from 

0 to 5 years 

23.6 inches 

10 

ft. 

II in. 

30 

’) 

next 

4 

» 

29.5 

» 


5 

» 10 

» 

31-5 

j) 

20 

)> 

9 

27 

» 


3 

» 

39.4 


» 

10 

» 15 

!> 

39.4 

a 

30 

)> 

7 » 

24 

» 


3 

» 

39.4 

» 

» 

X 5 

»20 

» 

33-1 

a 

40 

» 

5 

21 

» 

» 

3 

» 

39-4 

a 

)> 

20 

»25 

y> 

23.6 

» 

5 ^ 

)) 

3 » 

17 

» 

» 

5 


23.6 

» 

» 

25 

»30 

» 

2X.3 

» 

60 

)) 

I « 

12 

» 


5 

» 

23.6 


55 

30 

’>35 


17.7 

55 

69 

)> 

II » 

7 


j) 

7 

tf 

17.4 

» 







80 

51 

I )) 

0 














Table 11 shows that growth in height is limited during the first years; 
then it increases, remains almost stationary for a certain time and later 
begins to diminish continuously* Growth during the first years is'more 
limited than later on accoimt of the deficiency of the root system. 

In a preceding work (U* So 3 ra:A, Notizie di dendrometria ed assesta- 
mento della querce rovere in Puglia, Bologna, 1915) the writer proposed the 
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following formula for the determination of the volume of the tree at 
each age: 

V =~- 7 i: + 2 r\ -f- 2r\ + -j- *“1^2 "h ^*2^3 ••••) + 

in which h is the height between one section and the next, the height of 
the terminal cone, and ^2, ^3, the radii of each section. 

Applying this formula to the black poplar, the writer has calculated’ 
the volumes of the trees at their different ages, and using the well-known 
formula : 



he has calculated the average quinquennial percentage increase in volume 
(See Table III). 


TabiE III. — Volumes of the poj>lar trees at different ages 
and average quinquennial increase per cent. 


Volumes at the 

various ages 

1 

Ratio of voiumes 

from 5 to 5 years 


Average quinqueuuial 

increase per cent 

Vol. at the age of 

cub. ft. 

Takin 

2 the vol. at ist year = i. j 

Increase per cent 

I year . . . 

0.000 706 

istyear vol. 

I { from 0 to 5 years 

— 

5 » ... 

• 0.058 658 

5th 

......... 

83! » 

5 » 10 ’) 

72-47 

10 » ... 

. 0.S92 511 

loth 


I 264 » 

10 a 15 » 

25-29 

15 • • • 

2.743 595 

15th 

». 

3 884 j » 

15 » 20 » 

34-71 

20 » ... 

. 12.171 422 

20th 

» , . ..... 

17 233 » 

20 » 25 » 

14-35 

25 » . . . , 

. 23.800 198 

25th 

». 

33 697, » 

25 » 30 )> 

10.77 

30 » ... 

• 39*697932 

30tli 


56 206 ’> 

30 ” 35 

7.70 

35 » ■ 

■ 57'485 785 

35 tli 


8t 390 j 




* From Table IIT it will be seen that the volume of the stem grows witji 
a progression much greater than the cube of the time; of all the plants 
studied by the writer the poplar has the most rapid increase. 

As r^ards the form that the stems of poplars take at the various ages, 
the following form-factors have been obtained from the averages of the 
volumes of the stems examined. 


Age Form fuctor 

5 ..- . 0,33 

10. 0.35 

^5 0,34 

20 0.35 

-5.:.0.33 

30 *, 0,31 ^ 

35 ' ,...0.31 
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Consequently^ in the conditions obtaining in the Tuscan Apennines, 
the poplar takes a form which approximates very nearly the cone ; 
more precisely, up to a height of 33 to 39 ft. the stem has a shape which is 
intermediate between the cone and Apollonius' paraboloid, while the upper 
part is intermediate between a neiloid and a cone. 


1306 ~ The Black or Berry-hearing Alder (Rbamnus frangula L.>. — dallimohe, 

W., in Royal Botanic Gardens^ Kew, Bulletin of Miscellaneous Infomiaiicni, No. 6, pp. 

304-306. lyondon, 1915. 

The planting of Rhamnus fmngula T. in coppice w^oods is recommended 
as being more profitable than other species. Even before the war the sup¬ 
plies of this wood for charcoal making were inadequate to meet the demand 
for. smokeless powder and prices reached from £ 10 to £ 14 per ton. 

The most suitable soil is a moderately good loam, but it may be expected 
to thrive where the hazel grows well. Piopagation is by means of seeds 
sown in boxes in a cold frame or in beds of well drained soil out of doors. 
The yoang plants should be placed 6 inches apart in rows i foot apart, and 
when about 9 inches high they should be cut back to induce branching near 
the ground line. When cutting a plantation, care should be takexi to cut 
the branches as close as possible to the root stock. 


■1307 - The Hardness of Timber, — Janka, Gabriel, in Mitteilungen am dem forstlichen 
Vcysuchsmsen Osterreichs^ herausgegeben von der K. K. torstlichcn VersuchsdnstaU in Ma- 
nahmmu Part XXXIX, pp VII -j- 114, 4 plates. Vienna, 1915. 

In 1911 the Vienna Exchange decided on the revision of the standards 
for the timber trade («Wiener Holzhandels-Usanzen») and realising the 
necessity of a new, classification of timbers according to their hardness 
they charged the Eorestry Institute of Mariabrunn with- the researches 
relating thereto. 

The writer, with the object of basing such a classification on a uniform 
method, an'auged a series of experiments for the determination of the ab¬ 
solute specific gravity (of the dry matter), the humidity, the specific gravity 
in air, the resistance to pressure and the surface contraction. The num¬ 
ber of samples examined was 1504, including 286 species, of which 128 were 
Austro-Hungarian deciduous trees and 23 de iduous trees from other 
countries, 23 Austro-Hungarian conifers and 13 from other sources. 

According to the writer's method the hardness is defined as the resist¬ 
ance, expressed in kilos, that a piece of timber offers to the penetration of 
a hemispherical mass of iron of 1 sq. cm. maximum cross section to a depth 
of its radius (== 5.642 mm.) effected in the transverse section of the wood* 
d. e., parallel to the direction of the fibres. 

By this method the following d^rees of hardness were determined: 

of liardness 


ist grade, 
2nd « 

3rd « 

4tli » 

5 th « 

^6th 


soft 

soft 

medium hard 
hard 

very hard 
hard as bone 


below 350 kg. 

331- 500 » 

501- 650 » 

651-1000 « 

Idol-1560 n 

above 1500 H 


per 'Sq. ^ 

» » 

» '1* 
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Since it is not possible to experiment with timbers of the same degree 
of humidity the samples were stored for several years in a uniformly dr}* 
place, after which the humidity varied between 12 and 13 per cent, the aver¬ 
age of the 1504 samples being 12.8. 

The following list includes the chief European species and a few 
others (in order of increasing hardness): 

isi grade of hardcness: Pirns cembm, spruce {Ptcea exoelsa), black poplar {Populns mgra)^ 
limes [Tidia pamfoUa and T, plcdyphylla)^ Scots pine (P. sylvcstns)^ crack mllow {Salix 
fmgilis), aspen {Populus tremula)^ white poplar (P. alba)^ white willow ( 5 . alba), silver fir 
{Abies pectinata) horse-chestnut (Aesculus Inppocastamm), Austrian pine (P. nigm m 
striaca), 

2nd. grade: Cedrela odomta, larch (L. europea), white alder {A. wcana), birch {B. pubcsccns), 
mountain pine (P. montana), alder {A.gluknosa), Douglas fir {Pseudotsuga douglasti) from 
Europe, juniper (/. communis), silver birch (P. verrucosa), 
ifd. grade :<±t$\mi{Castaneavesca),pim(h{P.orientalLs),vm^ {V.vinijem), fig {Ficus carica) 
wych-elm {Ulmus montana), elm {V. campestns), cypress (C. sempcrvtHns), liaxel {CoryUis 
avellana). 

grade ; pedmrculate oak (^. rohur — pedunculata), mountain-ash {Sorbus aucuparia), syca¬ 
more {Acer pseudo-platanus), deimast oak (Q. sessiliflora), laurel {Laurus noUlis), walnut 
{Juglans regia), nettle-tree {Celtis australis),ms-plt {Ajcer Norway maple {A . pla- 

tanoides), apple {Pyrus malus), ash (F. excelsior), yew [Taxus baccata), beech (F. sylvatica),, 
pear {Pyrus communis), Turkey oak {Q. cerris), whitethorn (Crataegus), manna ash {F. 
orms), plum {Prmus domestioa), false-acada {Robinia pseudacacia), hornbeam {Carpinus 
betulus), myrtle {Myrtus communis), blackthorn {Pnmus sptnosa), holly (Ilex aquifoUmn), 
hop-hombeam (Ostrya carpmifoha). 

$tk grade: dogwood {Cornus sanguined), cork-oak {Q. suber), service-tree [Sorbus domestica), 
olive {Oka europea), laburnum {Cytisus laburnum), holm-oak {Q. ilex), downy oak (p. pube- 
seem ~ lanuginosa), lilac {Syringa vulgaris), dog-rose {Rosa canina), medlar (Mespilus 
germanica), box {Biixus sempermem), tree-heather [Erica arhorea), Phillyrca media, 
Cornus mas, almond [Amygdalus communis), African irouwood. 

6 th. grade: verawood {Guajactm sanctum,) thony{Diospyros ebenum), Quebracho Colorado 
{ScMnopsis lorenzii), Ouajacum (from Brazil), Phillyrea ktifoUa. 
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130S - Veterinaiy Work in India. — Report on the Veterinary Department, Unifea 

Provinces, for the year ending zist Mmch 1915. Allahabad, 1915. — II. Report of the Civil 
Veterinary Department, North West Frontier Provinces, for the year 1914-J5. Peshawar, 
1915. — HI, Report on the Civil Vetenmry Department, BurmaJor the year ended the 31s/ 
March, 1915. Kangoon, 1915.— IV. Report of the Civil Veterinary Department, Assam, 
for the year 7914-1915. Schillong, 1915. 

The above reports show that substantial progress is being made in nearly 
every branch of veterinary work in India. This is particularly ihe case 
with regard to the combating of disease by meansof preventiveinoculatioiu 
The satisfactory results obtained in the case of rinderpest are gradually 
overcoming the prejudices of the people, who are also learning to co-operate 
in reporting cases of disease, although in this latter respect there is still 
great room for improvement. 
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The number of cases treated in veterinary hospitals and dispensaries is 
steadily increasing and considerable attention is also being devoted to the 
improvement of breeds of live-stock. 

During the year 1914-15 protective inoculation, chie% against rinder¬ 
pest, has been carried out on a large scale in the United Provinces, the num- 
ber of animals treated being as high as 78 194. The head quarters labora¬ 
tory is doing a large amount of work on the pathology of various diseases 
and the new research station has carried out a number of experiments with 
regard to native and other diseases of various kinds of live-stock, The 
endeavours of the Civil Veterinary Department have been directed tovrards 
the production of improved w^orHng bullocks for ploughs, w'-ells and gene¬ 
ral agricultural purposes, as well as for heavy draught work, and the produc¬ 
tion of a higher milk-yielding class of cow-s. In connection with this latter 
object it is proposed on one farm to import some British bulls, probably 
of the Ayrshire and Shorthorn breeds. Originally some prejudice existed 
with regard to English crosses from the fact that having little or no immunity 
to the many Indian cattle epidemics such as rinderpest, they quickly suc¬ 
cumbed. Another objection was put forward that the male progeny would 
have little or no hump and would be useless for draught purposes. Although 
some mortality must be expected, preventive inoculation methods now 
in use considerably reduce the risk in this direction, l^t has also been found 
that the necessity for a fully developed hump for a bullock for draught 
purposes has been much exaggerated. 

The results of sheep-breeding experiments recently undertaken with a 
view to inaproving the quality and quantity of the wool of the indigenous 
sheep have up to the present proved very encouraging. The introduction 
of the Merino strain has been found to have a very beneficial effect on both 
the quality and the quantity of the fleeces. An endeavour is being made to 
secure the services of an experienced Australian shepherd who will be able 
to impart practical knowledge to Indian breeders. 

The large mortality from glanders and haemorrhagic septicaemia in 
the North'West Frontier Provinces has led to the framing of special measures,, 
shortly to be introduced, which will, it is hoped, stimulate the co-operation 
of the people in reporting cases of disease and so check the spread of the 
infection. The Staff of the Veterinary Department is also endeavouring, 
to arouse interest in cattle breeding among the people, who at present show 
themselves very apathetic. Here, too, the introduction of Merino rams has 
given satisfactory results, albeit on a small scale. 

In Burma deaths from rinderpest, which ia I9i3'-i4 fell from 20 505 to 
13 048, have now fallen as low as 5 698, while the total number of deaths 
from all contagious diseases, which was 24 676 in 1912-13 and 20 411 in the 
following year, in 1914-15 was only 10 115. 

A report is in course of preparation on the cattle of Assam. Here, as. 
in the case of the North West Frontier province, the apathy of the people- 
regarding the improvement of cattle is yet to be overcome. 




HTOIENK OF IJVi: STOCK 


1662 


1309 - Stock Poisoning Plants of California. — hall, iiarvky Monroe, and yaxes, 
Harry S in Uyu/vcysity of CclU forjiiu Puhlicf^ionSy College of Ap^riculiuf'c, A^^viculluydl 
penment Station, Berkeley, Califovma, BuUetui No. 240, pp. 219-20? 7 Berkeley, 1915. 

This bulletin is intended to i3lace before practical stockmen and ve¬ 
terinarians of the State a synopsis of present knowledge on the subject. 
In preparing it, the aim has been to adhere closely to established facts and 
principles. The plants poisonous to stock in California are dealt with se¬ 
riatim, their names, distribution and habitat, poisonous characters, the 
symptoms of poisoning caused by them and the remedies and ])reventive 
measures recommended are given for each. 

A general remedy which has proved more useful than most of those 
administered by stockmen is a mixture of equal parts of permanganate of 
potash and aluminium sulphate at the rate of 5 to 10 grains of each for 
sheep and pigs, 15 to 20 grains of each for horses and 30 to 50 grains of each 
for cattle. The thoroughly pulverized chemicals are dissolved in a pint to 
a. quart of pure water. For young stock the amount must be somewhat 
reduced. 

Among the special remedies the following are recommended: 

For poisoning by Water Hemlock {Cicuta sp.): hyiiodermic injections 
of morphine in doses of i % grains for sheep, 3 to 7 grains for horses and 3 
to 10 grains for cattle. Mdted lard or any fatty substance might be effec¬ 
tive if givm soon after the appearance of the first symptoms. An emetic 
followed by a cathartic would perhaps be still more effective. 

For' poisoning by Death Camas {Zygadenus venenosus ): perman¬ 
ganate of potash and aluminium sulphate. Caffein diuretin is also recom¬ 
mended. 

For poisoning b}^ Tarkspurs {Delphinium spp.) : subcutaneous 
injection of Physostigmin salicylate, i grain, Pilocarpin hydrochlorid, 
2 grains, strychnin sulphate, % grain (dose for an animal weighing 500 or 
600 lbs.). 

For poisoning by loco-weeds {Astragalus .spp.): in the case of horses 
Fowler's solution gives the best results. This is given, usually for a month 
in daily doses of four to six drams. Strychnine is recommendecl for cattle. 
It shotdd be given hypodermically in very small doses of three to four 
twentieths.of a grain, continuing for about 30 days. 

A bibliography is given in the appardix and contains the titles of 13 
works that have been selected as-being of practical value to veterinarians 
and stockmen in California. 

1310-Vaceinoprophylaxis and Vaecinotherapeutics of Glandular Diseases by Means of 

a Sew Anti-Streptocoecus Vaoein* with Sensitised Virus. — carpano, mattto (isti- 

tuto batteriologico veterlaario militare, Rome), in Jl Moderno Zooiairo, Scries V, Year IV, 

No. 9, pp. 353-379- Bologna, September 30, 1915. 

In order to prevent the numerous pathological symptoms produced in 
horses by Streptococcus, equiy the writer uses, besides setotherapeutic treat¬ 
ment, a double operation for conferring immunity, viz, seropropliylaxis 
and vaccination. The Veterinary Bacteriological Institute of Rome used to 
prepare for this purposea ^'polyvalent antistreptococciis serum" and an "an-^ 
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iiadenoiis” vacciu composed of “ aggressines'’ (the exstidations of animals 
noculated with cultures of streptococci) mixed with dead bacteria. It 
has been found, how^ever, that this vaccin has the drawback of causing in 
the animals treated, during the negative phase, considerable susceptibiHt3" 
to diseases due to streptococci. As a result of further research, the writer 
has prepared a new polyvalent antistreptococcus vaccin with sensitised 
virus. 

This vaccin is based on the principle that Streptococcus equi, when 
placed in contact with its immunising serum, while undergoing no percep- 
tible change, is distinctly weakened, easity becomes phagoc5d;ic and acquires 
vaccinating properties generally. The vaccin is obtained from several 
strains of sensitised streptococci which are subsequent^ allow^ed to sterilise 
themselves naturally, or which are killed at a low temperature. The 
method of preparation is as follows : 

The different races of streptococci are inoculated into flasks contain¬ 
ing a specially prepared broth medium and incubated for a certain time at 
37^ C. Polyvalent antistreptococcus serum corresponding to the strain of 
bacteria mentioned is then added to each culture, the quaiitit^^ being con- 
siderabl}?* greater than is necessary to produce decided agglutination. The 
flasks remain in the incubator for a further definite number of hours, after 
which the cultures are decanted. The sediment is then centrifugated and 
washed repeatedly, in order to free it completely from the excess of serum 
added. The bacterial deposit thus obtained is diluted wdth a specially 
prepared solution and placed in flasks which are heated for one hour at a 
temperattire of 55^^ C. to make sure of killing the streptococcus; that is, when 
it is not desired to wait for natural sterilisation (maturation) which takes 
place in less than 10 days. Provided it is kept protected from the light and 
in a cool place (8-12® C.), the vaccin retains its immunising properties for 
at least 6 months. 

Experiments have been made upon horses and rabbits. Horses stand 
very small doses (10-15 cc.) and moderate doses of the vaccin (25-30 cc.) 
very well; these when injected subcutaneously do not cause any perceptible 
general reaction. The local reactions are restricted to an oederna, which 
afterwards hardens and is reabsorbed without forming an abscess; the 
thermal reaction does not, as a rule, reach 40*° C. Earge doses (50 cc.), on 
the other hand, produce somew’’hat noticeable general effects; these may last 
several days and are undoubtedly due to absorption and to the action of 
the endotoxins produced by the streptococci. For horses of average size,, 
the most suitable dose is 25 cc. Active immunity begins immediatdEy 
after injection and is very complete and lasting. In addition, the vs^ecin 
appears to possess undoubted therapeutic properties. Such action, even 
if limited, indirectly insures that this yaccin, when used for prophylactic 
purposes, wiU not produce any n^ative phase. It caU therefore 
ployed with advantage, even in actual cases of adenitis, as for 

horses in which infection is suspected. ’ ' ’ ^ 
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separately, give three grains of powdered arcca nut to each bird in a mash 
made of wheat shorts. 

The gape worm forms clusters in the trachea ot main birdvS and 
it is treated by extirpating them by means of a doubled horse hair or 
by a feather dipped into tiiq^eiiliiie (i). 

Contagious diseases. — Black head or mkyohepatitis affeols turkeys 
and more rarely chickens. For its treatment peimanganat(* of ])otash may 
be used in the water. Sulphocarbolates of calcium, sochuiu and zinc in 
equal parts have given good results in doses of half a giain of the mixture 
three times a day for each bird. 

Fowl cholera : Intestinal antiseptics are indicated. Permaugatiale of 
potash can be used as recommended under black head. Also the three 
sulphocarbolates are valuable, as well as a solution of one ])art of bichlor¬ 
ide of mercury in ten thousand of water. 

WUte diarrhoea caused by Bacterium piillormn has been successfully 
controlled by the sulphocarbolates mentioned above. 

Chickenpox or sore head may be treated by touching the sores with 
carbolic acid or with iodine or kerosene. Sick birds should iilso be given 
a tablespoonful of castor oil. 

Roi^p or avian diphtheria is a highly contagiotis disease, and if the 
bird affected with it is not a valuable one it is better to destroy it. If it 
is desired to treat it the nasal canal must first be .syringed with a 20 per 
cent solution of bicarbonate of soda to dissolve the mucus, then with 
equal parts of peroxide of hydrogen and water so as to cleanse thoroughly 
the parts, after which the following mixture should be injected: 

Oil of thyme 30 minims, oil of eucaly|)tus 20 minims, menthol to 
grains, oil petrol 2 ounces. All these liquids .should be warm. The ul¬ 
cers in the mouth are to be touched with a stick of nitiate of silver, 

73x4 - Osmotic Equilibrium between the Blood, Milk and Bile of Cows. -« van ©er 

I^AAN, F. H., in Biochmmhi ZcihchHfi^ Vol. 71, No. .|"5, iq). HtiUn, (Oc¬ 

tober <1, 1015. 

The writer*s researches have shown that the osmotic c(mceutration 
of milk and bile is the same as that of the blood which has given rise U) 
these two secretions. The freezing point of normal cow’s blood varies 
between—0.530 C and—0,57® C, 

The freezing point is indepaident of the ration fed to the animal, or of 
a condition of fast when of several days duration. On the other hand, if 
large quantities of fluid or strong doses of Glauber's salts are ingested the 
freezing point of the blood will rise or fall, as the case may be. Even 
under these abnormal conditions, the rdation between the freezing points 
remains the same for the blood and the milk. 

The writer concludes that the determination of the freezing .point is 
the best method of detecting the addition to the milk of small quantities 

(i) CH. Voisellier {AviGuMure,'B,n<:.. Agtic. Faris, BaillitJte, XO09, p, j.25) BtatcstlMit 05 per 
cent of tbs ete can be cured by subjecting the affected birds to fumigntions of sulpbuxous. 
add or carbolic add. , 
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of water. All milk the freezing point of which is above — 0.530 C. is to be 
regarded as having been adulterated. 

The writer next intends to study the effect of a pathological condition 
of the animal upon the freezing points of blood and milk. 

1315 - Effect of Maize Diet upon Guinea-Pigs, — BaGlioni, S., in Ath della R. Accademia^ 
dciUncei, Vol. XXIV, Parts 4-5, PP- 213-220and 254-259- Rome,September 2 and 16,1915. 

Experiments carried out in the Physiological Laboratory of the Uni¬ 
versity of Rome in continuation of previous researches as to the effect of a 
maize diet upon man and animals (Rendiconti, Vol. XXII, Second Half- 
Year, p. 721, 1913) (i). 

The writer refers to experiments prior to his own in feeding guinea- 
pigs exclusively on maize, or som.e other dry cereal. Some of these he has 
repeated, taking into account (which the other workers had failed to do) 
the changes produced in the metabolism of the guinea-pig by feeding it 
exclusively upon maize, or other cereals (wheat). The rations fed were: 
green food" (control); maize flour mixed with an equal or double weight 
of water; wheat flour mixed with an equal weight of water; w^heat bread 
soaked in twice its w^eight of water. The wjiter draws the following 
conclusions: 

1. The length of time that the guinea-pigs survive when subjected to 
an exclusive maize diet, depends largely upon the amount of water added to 
the flour; thus it wms greater in the case of an animal receiving maize flour 
mixed with twice its weight of water than in that of the guinea-pig fed maize 
flour mixed with an equal weight of that liquid. 

2. An exclusive diet of maize flour and water causes great modifica¬ 
tions in the digestive functions as regards: a) the amount of food absorbed 
daily, this being from. to % of that absorbed by the control; b) the quan¬ 
tity and quality of the faeces; c) the amount of urine eliminated daily, w^hich 
is 5 to 10 times less than that excreted by the control animal; d) the 
physicochemical nature of the urine, which decreases in alkalinity, or 
becomes acid; towards the end of the experiment, there is often albu¬ 
minuria. 

3. An exclusive maize diet invariably causes the general wasting away 
of the animal, and eventually its death ; the guinea-pigs succumb after 
losing from 21 to 41 per cent of their weight. 

4. The pathological lesions observed chiefly occurred in the region 
of the duodenum. 

5. The guinea-pigs fed entirely on wheat lived a still shorter time than 
those given maize and presented essentially the same symptoms. 

The writer considers that the causes of induced maidism in the guinea- 
pigs should not be sought in the lack of hypothetical unknown food sub¬ 
stances, but that they are almost all to be found in the known ^pro|^rties 
of the maize. Guinea-pigs kept for a long time on an artificial diet.of 

(1) See also B. Dec, 1912, No. 1647; B. Jaa. 1915, 7 f> 73 and 74 r 19x5, 

Kos. 296, 297 and 298; R Aug. 1915, S30; B. Sept. 191^, No. 93 ^; B, Noy. 19x5^ 

No. X178. ' ' 
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maize flour or grain, sufl’er and die because Jn comparison with their usual 
food (which is chiefly of a green nature): 

a) The5^ absorb a less amount of water; /;) they itxgest an insufficient 
quantity of food to compensate for the losses, thus being in a chronic state 
of partial inanition; c) this food, perhaps because in comparison wHh green 
food it is much less rich in cellulose and non-digestible matter, is not voided 
as faeces to the same extent and by remaining in the caecum occasions an 
abnormal amount of fermentation, especially of an acid type; d) they eli- 
minateavery much smaller amount of urine than normal, and this urine is a 
of difierent chemical composition, being less alkaline or sometimes even acid 
in reaction; c) finally, their endogenous metabolism undergoes a profound 
change, giving rise probably to poisoning by excess of acids (acidosis). This 
injurious action is, however, not confined to maize, for other cereals produce 
the same effects. The writer accordingly believes that the gtiinea“]3igs that 
were the subjects of the experiments made by other scientists (H'ot.st, Froh- 
UCH,etc.), and were fed upon cereals, also suffered from similar troubles to 
those described above and died from the same causes. It is well known 
that the lesions of the bone tissue recorded by these observers can be in¬ 
terpreted as the effects of very slow acid poisoning; in the same way, the 
favourable efiects observed following the addition of various raw vege¬ 
tables, etc., can easily be explained by attributing them to known consti¬ 
tuents of the vegetables (water, cellulose, alkaline salts,' etc.) without being 
obliged to assume the presence of unknown substances. 

1316 - Influence of the Composition and Amount of the Mineral Content of a Ration 
on Growth and Reproduction. — Me. collum, i^. v., and davis, m. {.laboratory of 
Agricultural Chemistry of the University of Wisconsin), in The Jomnal of Biological 
Chemistry, Vol. XXI, No. 3, pp. 615-643, 4 tables, ii charts. Baltimore, Hd., July 19x5. 

Students of nutrition have until recently laid emphasis only njwn the 
need of an adequate supply of each of the essential inorganic constituents 
of the diet, the assumption being made that an excess of any element over 
what is needed can be easily eliminated though excretory channels. The 
question as to the possible injury which might result from taking for long 
periods a mineral mixture of unsatisfactory composition did not arise as 
a serious one until an attempt to nourish, calves to maturity on rations 
derived from a single plant source was made at the Wisconsin Exi)eriment 
Station. Efforts were made at that time to modify the mineral content 
of a ration derived from the wheat plant, which was an inadequate source 
of nutriment, by salt additions in order to imitate the base content carried 
by the highly successful ration derived solely from the maize plant. 

This problem is an important one in experimental w,ork involving 
nutrition during a long period on any monotonous diet. 

OsBOEJSffi and Mendet^ have reported their conviction that the com¬ 
position of the mineral content of the diets made up of isolated food 
ingredients was a most mportant factor influencing the, ability of young 
rats to grow. Emphasis has also been laid upon the balance between 
the base and acid-forming elements as a factor of importance in nutritiofi. 
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but convincing experimental evidence is wholly lacking to demonstrate 
that diets acid within nioderate limits produce physiological disturbances 
in normal individuals. 

An attempt has been made to throw light on the numerous questions 
relating to the effects of the composition and quantity of the mineral 
content of the ration by an elaborate study which is still in progress.- The 
data reported in this paper, while they do not answer with finality the 
main questions which the experiments were designed to answ^er, have 
brought to light several new and interesting facts. 

A ration was sought the organic constituents of w^hich w'-ere believed 
to be perfectly satisfactory for complete nutrition, but w^hich w^as so low' 
in mineral content that it w^ould not suffice for growth at the normal rate. 
By the systematic addition of salt mixtures of suitable composition to 
this ration it was hoped to fix the follow^ing points : 

1. With the mineral content of constant composition, what is the 
lowest level of intake which will serve to maintain growth at the normal rate, 
to maturity? 

2. Will the lowest plane of intake of this particular inorganic mixture 
which will just suffice for growrth at the normal rate also induce normal 
reproduction ? 

3. The effect of various planes of intake of the salt mixture carried 
by the ration on reproduction. 

4. At what plane of intake is growth or reproduction depressed? 

5. The effect of acidity and of alkalinity of the diet op growth and 
reproduction. 

The present series of feeding experiments w^as begun with rats, employ¬ 
ing as a basal ration a mixture of food-stuffs which was decidedly acid. 
•It consisted of: 

^ gms. 


Hilk powcFir (Merrill-Soule). 10 

Casein. 13 

Blitter fat. 3 

Agar-agar. 2 

De.Ktrin. 53 

Sucrose . . ;. T 5 


The base content of the ration was derived entirely from 10 grams 
of milk powder. For purposes of calculation the data of Forbes, EeegIiE, 
and Mensching for dry skimmed milk ^vere taken, which assign to it the 
following content of inorganic elements. 

Alfealwiitr 
N/t solution 

100 gms. dry skimmed K Na Ca Mg S Cl P, cc. 

milk. 1.273 0*488 1.336 0.146 0.357 0,958 0.979 19.91 
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The records establish, first of all, that provided the other factors in 
the ration are adequate, young rats can grorv normally and remain in 
apparent good health on rations whose base content varies widely in amount. 

In the second place the data confirm the conclusion reached from the 
observation that egg yolk as a restricted diet was not,deleterious as the 
result of its acid character. Four of the rations employed were highly 
acid yet growth and well-being were not markedly interfered with, lire 
data in this paper alone do not show whether it was the acidity or the low 
base content which was the cause of failure to reproduce; it seems probable 
that the low base content is the determining factor. ^ 

Another conclusion which we have previously emphasized we are 
forced to accept as a result of the observations recorded in this paper, viz * 
Growth to the normal adult size at the usual rate and contiuuocl well nou¬ 
rished appearance is not sufficient evidence that a ration is fully adequate, 
duly when normal reproduction and rearing of the young is repeated at 
normal intervals can a ration be said to be physiologically sufficient. 

The results with wheat, casein, and butter fat, without salt additions, 
have been so unsatisfactory that the writers withhold judgment on them 
until a sufficient number of individuals pronounce them negative. They 
prefer merely to say that in their rather extensive feeding of wheat-contain¬ 
ing rations they have not had success without a correction of the mineral 
content of the ration. On the other hand, the addition of salts alone to a 
ration derived entirely from wheat or wheat and wheat gluten gives a diet 
whidi is a wonderful improvement over the grain alone, yet such rations 
give less than half normal growth, and do not suffice for prolonged mainte¬ 
nance. Such results present an interesting problem; Is there an inter¬ 
dependence between an unfavourable mineral content and factors in the 
diet which cause the organic deficiencies to be more pronounced in some 
cases than in others ? The answer to this question will come from the 
application of definite knowledge of all the essentials of a sticcessftil 
diet to work with rations composed of purified foodstuffs. 


1317 - The Use and Purchase of Feeding Stuffs. — Department of Aunculfme md Techm- 
cal Instruction for Ireland, Journal, Vol. XV, No. 4, pp. 759-774. Dublin, July 1015. 

After a review of, the composition, the digestibility and the manurial 
value of the principal feeding stuffs and a comparison of their value with 
that of other foods, and a discussion of the rations for several animals, the, 
paper gives the following table which is an abridgement of the table com¬ 
piled by Dr. Crowther of the University of Deeds from a number of 
sources. It refers to feeds of average quality. 
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Table showing the total food ingredients, digestible portion 
and mammal value of the principal feeding stuffs. 



Tota 

1 percentage in foods ! 

Digestible percentage 
in foods 

Estimated 

manurial 

Name of Feeding Stuff 

Mbumi- 

noids, 

Oil 

Soluble 1 
carbo- 1 

Crude 

1 

True 

albumi- 

! 

Oil 

Carbo- ^ 
lydrates 

by 

onsumption 

of 


amides. 

fibre 

and 

one ton. 

! 

1 

etc. 

kydrates 

noids 


fibre 

£ s. d. 

I^inseed Cake. 

Decorticated Cotton 

1 

3° 1 

10 

34 ! 

Q : 

' 1 

1 

25 

1 

i 

9^2! 

32 

I 17 3 

Cake. 

41 ! 

9 

26 ! 

S ! 

34 '' 

8V2 

20 ' 

2 14 10 

Undecorticated Cotton 

} 



j 





Cake. 

22 ; 

5V2 

34 ' 

20 i 

15^,2 

5 ^'4 

20 1 

I T3 7 

Soya Cake (Soy Bean 

Cake).! 

Soya Meal (Soy Bean 

43 1 

1 

6 

28 

4 ! 

34 

3 Vs' 

22 '1 

1 

1 

2 13 6 

Meal) extracted . . . i 

45 i 

2 

30 

5 1 

3b 

I Vi 

24 , 

2 It) 0 

Coconut Cake .... 

22 I 

10 

3 b 

15 i 

17 

9^/2 

39 1 

1 II 10 

Palmnut Cake . . . . ' 

17 ‘ 

10 j 

3b 

22 

14 

9 Vs 

36 

I 0 I 

Beans. 

25 

ivJ 

48 

7 

IQ 

IV4 

48 

I 11 II 

Peas. 

23 


54 

0 

17 

I 

53 

I 7 7 

Brewer’s Grains (wet) . 

5 

I ^'2 

12 

5 

3V2 

1 4 

10 

0 5 II 

Brewer’s Grains (dry} . 

19 

el/ 

5 /2 

45 


12 Vs 

5 

38 

125 

Malt Coombs. 

23 Va 

2 

44 

12 V2 

11 Vs 

I Vs 

39 

I 14 II 

Bran. 

14 

4 

5b 

9 

10 

3 

45 

166 

Molasses or Treacle 

(Beet). 

Molasses or Treacle 

10 

— 

60 

1 ^ ’ 

1 

— 

== 

: 0 19 I 

(Cane). 

2 

— 

66 

i — 


— 

60, 

0 19 I 

Einseed or Flax Seed . 

23 

3b 

23 

1 6 

i 

i 34 

21 

192 

Wheat. 

12 

2 

69 

2 

1 9 

1 

65 

0 15 2 

Barley. 

10 

2 : 

b7 

j 5 

j ^ 

xv* 

64 

0 13 10 

Oats. 

12 

b 

55 

' 10 

1 

! ^ 

1 5 Vi 

45 

0 15 0 

Maize or Indian Corn. 

10 ^2 

5 

70 

1 ^ 

i 7 

i 4 Vs 

68 - 

0 13 2 

Maize Germ Meal. . . 

14 

8 

57 

; 5 

i 

! 7 Vs 

i 54 

0 17 7 

Bice Meal .. 

12 

12 

50 

i 8 

6 

' 10 

42, 

0 19 TO 

Meadow Hay .... 

10 


42 

! 26 

4 

I 

41 

0 16 4 

Clover Hay. 

13 


37 

i 25 

' 5V2 

1 xx/, 

: 38 

I I 8 

Pasture Grass. 

3 

V. 

10 

i 5 

I Vs 

1' 

1, /8 

II 

059 

Oat Straw. 

n 1 ^ 

3 /2 

2 

3S 

i 37 

I 

' Vs 

39 

096 

Potatoes. 

2 

V4 

21 

' I 

1 ^/lO 

Vxo 

19 

046 

Mangels. 



9 

i " 

' Vx. 

Vx» 

9 

0 3 ,5 

Swedes , . . . 


V4 

8 

I 

; V. 

Vxo 

8 

028 

Turnips. 

I 

V4 

6 

1 ^ 

Vi 

Vi» 

6 

0 2 ,7 

Carrots. 

tV, 

Vi 

9 V 2 i I Vs 

' Vs 

Vxs 

. to 

027 

Cabbage. 


v« 

7 

i ^ 

i 

, Vs 

7 

b 4 .4 
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1318 - Treating Rye Straw with Hydrochloric Acid. — Die LmMihchajiiuim i 
stdtionm, Vol. 87, No. 2-3, pp. 228-236. Berlin, October 21,1915. 

TOO parts of chopped straw were soaked in 600 parts of water coa- 
taining 4 gars, of hydrochloric acid per litre; after i to 2 days the water was 
drained o£t and the damp straw subjected for one hour to the action of 
steam under a pressure of three atmospheres. The straw was then kept 
just as it was, and fed in small quantities to tw^o sheep. Preliminary 
trials had proved this method of preparation to be the best. 

The ration fed to the sheep consisted of a basal ration composed of 
600 gms. of hay, 50 gms. of sugar, and 40 gms. of dry yeast per head daily; 
to this were added 200 gms. of damp straw, this latter being mixed with the 
yeast and the sugar. In another experiment, the same ration was fed but 
the straws left untreated. The duration of the actual experiments was 
from 9 to 10 days. 

The straw was digested by the animals as follows: 



Untreated straw 

Treated straw 


% 

% 

Organic matter .... 

.... 47.7 

57.5 

Crude protein. 

.... 0.0 

65.7 

Crude fibre. 

.... 52.0 

53.0 

N-free extract. 

• • • • 39-3 

60.2 

Pentosans. 

.... 71.75 

83.96 


The straw which had been treated with hydrochloric acid was thus 
much better utilised than the untreated. 

The treated straw is light-brown in colour and has an agreeable smell. 
It is easily kept unimpaired for a month. 

The treatment was the more satisfactory from the fact that the expense 
entailed was not great. 

1319 - Fat produced by Yeast as a Cattle Feed. — See below, No. 1340- 

1320 - Live Stock Breeding in the State of Bio Grande do Sul, Brazil — iubt, :d. m* 

(Vice-President of the Live Stock Breeders’ Union of Rio Grtinde do Sul) in A Estanc/a, 
Or gam da Unido do$ Criadorcs do Rio Grande do Sul, Year III, No, pp. 596-598, 1 fjg. 

Porto Alegi-e, June 1915. Also Bulletin O'ffiacl du Bureau des Rcmeignetmtk duBrM 
d Paris, No. 33-31, pp. 30-31. Paris, August 1914-April 1915. 

Report of the Breeder's Union of Rio Grande do Sul on the rqdies 
received to a circular of questions. 

Horses and Mules: (My a very limited number of horses are produced,, 
the minimum weight being 1100 lbs. The common type is the native one 
which is used for all purposes. Mule breeding is a fairly important industry; 
the animals are of small proportions, hardy, docile and strong. 

Cattle: Pure breeds can be scarcely said to exist in the State. The 
native cattle, which are derived from cattle imported by the first Portu¬ 
guese colonists, are not uniform. How^ever, the excellent results obtained 
in recent years in the Argentine and in Uruguay by crossing native animajs 
with improved breeds, especially English, have led the breeders of the State 
to adopt similar methods. As a result of this a considerable increase has 










STOCK raising: organisation and encouragement 1673 


taken place in the importation of breeding animals of Shorthorn, Hereford, 
Polled-Angus, Devon, Dutch, Flemish, Swiss, Jersey breeds, etc. Some 
breeders already possess small herds of these pure bred races. 

Hybrids from crosses between European and native races are already 
fairly abundant in some districts of the State. They produce good animals 
for the butcher and realise prices very much higher than native stock, which 
are more numerous. In the northern part of the State crosses between 
native cattle and zebus are fairl3’' common, whilst the breeders of the 
southern part have absolutely refused to adopt this cross. 

Pigs : Pig breeding is in a similar state to cattle breeding. There are 
no definite breeds. Several breeders in the colonial region have already 
imported selected animals, especialljr of the Berkshire breed. This is am 
important industry in this region and the principal products, lard and ba¬ 
con, are exported in considerable quantities to Rio de Janeiro. 

Average annual increase : The average annual increase in numbers of 
cattle is 25 per cent and the herd is constituted as follows: 


Cows of 3 years and more . . 

Bullocks and heifers 2 years old 
” ” ” I year old 

Stock bulls. 

These figures hold for the native cattle, which are of slower growth, 
than the European. In the case of the mixed breeds the rate of reproduc¬ 
tion is higher. With pigs the rate of reproduction is in proportion to the 
amount of food available and therefore varies considerably. 

Principal diseases of cattle and pigs: The chief cattle diseases are 
anthrax (haematic and symptomatic); piroplasmosiis or ''redwater'' (in 
imported cattle) and foot-and-mouth disease. 

Anthrax is eSectivdy treated with vaccines specially prepared at the. 
Oswald Cruz Institute at Rio de Janeiro and provided free by the Ministry 
of Agriculture. Against piroplasmosis artificial immunisation is practised 
with relative success as a preventive, and injection with trypan-blue as a 
curative has also given good residts. With regard to foot-and-mcuth 
disease it is impossible to deal with it effectively owing to the rapidity 
with which it spreads. This disease occasions more damage from an eco¬ 
nomic point of view than from loss of calves, which suffer chiefly from 
inanition owing to not being able to suck. The general mortality due 
to these and other less important diseases is not high. 

With regard to pigs no serious disease of an epidem.ic character has 
appeared. The mortality is insignificant and death only occurs in isolated 
cases. 

Value of Products from Cattle and Pigs: The products of the cattle 
and pigs reared in theBtate are of considerable value as food for the popul- r 
ation of the State itself, and for export from the Northern States : Rio de^ 
Janeiro, Bahia, Pemambnco, etc. ' 


45 percent 
25 ” ’’ 

25 ” ” 

5 ” ” 








1674 


HORSES, ASSES ANl) MUEES 


HORSES, 

. ASSES 
MULES 


1321 - Horse and Mule Breeding in the Ottoman Empire. — ihssan abbedin (Professor 
of the Faculty of Military Veterinary Medicine at Constantinople), in BcrPiner Twarstliche 
Wochenschnft, 31st Year, No. 43, pp. 505-5io.’ Berlin, October 28, 1915. 


Hoese*breeding. 

Gmeral. — At the beginning of the 19th century the Ottoman Govern¬ 
ment took steps to reniedy the grave losses in the numbers of stock, caused 
by the long war§ with Russia, by founding national stud farms. The first 
of these was established in 1829. Efforts at this period were mainly directed 
towards increasing the size and improving the form. Native mares were 
crossed with stallions of different races (pure bred Arab and English breeds, 
Anglo-Norman and Hungarian) but with no success. During the whole of 
the period 1829-1908 the national stables were unable to effect any marked 
improvement in the native breeds. 

After the Revolution of 1908 the Government refused to continue the 
up-keep of the studs and in the following year these latter were discon¬ 
tinued entirely. The number still existing at the tim.ewas four, and the ob¬ 
jects pursued were different in each case. The Tschilftder stable was en¬ 
deavouring to improve the races of Asia Minor and that of Tscbiflique the 
Tschoukour-Ova race; the Tschoukour-Ova Sultan-Souyi establtshm,ent 
was not concerned with any one race in particular and the Vezirie stable 
was working at the improvement of pure bred Arabs. Although all these 
studs were under military authority, were well housed and had the run 
of fine pastures, nevertheless the foresight and confidence necessary to final 
success were lacking. In addition to these four there was also the stable of 
Kiagid Hane, belonging to the reigning house. Their discontinuance has 
been a great loss to horse breeding in Turkey. 

Under the new Government the Minister of War took the first step to¬ 
wards reinstating the stables, but the Minister of Agriculture was content 
merely to create a few local dep6ts for stallions. In order to stimulate pri¬ 
vate effort Mahmud Chefxet Pasha introduced the system of local re¬ 
mounts, hitherto unknown in the Ottoman Empire. In 1912 he published a 
decree dealing with the general organisation of the service of renounts and 
providing , for the formation of a Service of Inspection under the Ministry 
of Agriculture; permanent and iprovisional Commissions for the purchase 
of horses; remount dep6ts, and dep6ts for young horses. 

The horses purchased for Army use belonged to different types. Rus¬ 
sian and Hui^arian breeds were preferred for field artillery; for heavy ca¬ 
valry Hungarian horses only; and for light cavalry Anatolian and Arab* 
breeds u^ere acquired. Experience has shown that Hungarian horses did not 
give the results expected of them and for the last five years their place has 
been taken by Russian animals. 

The remount dep6ts proved to be inadequate, the horses supplied being 
usually in poor condition and badly trained, "^e Government therefore 
established depots where young horses might be reared and trained for a 
couple of years before being turned over to the Army. The animals are pur- 
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chased at three years and turned over to the military authorities at five 
and six years. The military command purchased annually some six to 
eight thousand horses of all categories. The Budget of 1911 xDtovided for 
a sum of £ 64 000 for the purchase of native horses. 

In 1912 a law passed by the Ottoman Parliament made it compulsor>^ 

. for vilayets to maintain dep6ts of stallions at their own expense, but as this 
was accompanied by suppression of the State depots the best method of 
encouraging Turkish horse breeding was allow ed to be lost. 

Races. — According to the last census the number of horses in the Ot¬ 
toman Empire was i million or 5.18 per sq. mile. This number is very small 
when compared with those for Germany, 22.27; Erance 15.54, Russia, 
10.75. In the discussion of horse breeding in Turkey, tw^o different regions 
should be distinguished : Asia IVIinor and Arabia. 

There are several races in Asia Minor, the chief of these being the three 
following : 

1) Anatolian. -—■ This race is found chiefly in the provinces of Brussa, 
Elastamonia, Angora, Konia and Aidin. The form is symmetrical, head 
average, neck short, croup sloping, back fairly long, stands well. At the 
same time there are many badly formed animals. The individuals of this 
breed are very hardy and stand from 13 to 14-2 hands. Girth of chest 60 
inches.^'" Weight 660-670 lbs. May be put to various purposes. 

2) Tschoukouy Ova. — The predominating race of the province of 
Adana. Practically speaking this is an Anatolian horse with a considerable 
amount of Arab blood. Their conformation is good, they are strong and 
hardy, stand 14-3 hands and weigh 660-880 lbs. This race has supplied the 
best horses in the Turkish cavalry. 

3) Ouzoun layla. — This race, which is found chiefly in the province 
of Sivas, was imported from Russia in 1862. Head somewhat sheep-like in 
character, neck long ; back straight; withers wdl set up ; croup level. Eegs 
fine and clean, way of going, good. This is the saddle horse of the Cir¬ 
cassians. The number of these horses, 30 000 in 1900, has since diminished 
considerably. The following breeds of Arabs are found in Turkey; 

Syrian. — The Syrian is the best type of Arab. Distinction is made 
between several sub-breeds, the commonest of which are: Anazch, Hamdani, 
Urbeyan. Seklavi, Hedbani-Zehi, Maneki, Dehme, Hidajette, Meliha Saad, 
Muteki, etc. etc. The prettiest horse among these types and even amop.g 
Arabs as a whole is that of the Seklavi breed. Height 14-15 hands ; head 
small; fine eyes. The mares especially are remarkable for their elegance. 

2) Hedjaz. — One of the best breeds in Southern Syria. 

3) Nedjad and Nedpd. — These breeds inhabit central Arabia. The 
horses are of good quality and are characterised by the symmetry of their 
lines and fine clean cnt-limbs. 

4) Irak-Arahian. — Inhabits the southern portion of Mesopotamia 
and especially the neighbourhood of Bagdad, Bassora and Mussul, The 
prominent feature of these horses is their high muscular development and 
length of limb. 

5) Kurd. — This breed occurs in the northern portion of Mesopo- 
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tamia inhabited by the Kurdish tribes. A small horse, which notwithstand¬ 
ing its comparative neglect, still possesses a certain elegance. 

6) Kidisch. —This type has resulted from crossing the Arab with the 
native Mesopotamian breed. The horses are often bought by English deal¬ 
ers who export them to Bombay. 

Improvement of Arab breeds, — The writer recommends the adoption 
of the following measures: 

1) The establishment in Arabia of regional dep6ts for stallions; the 
practice of selection ; better feeding; the temporary prohibition of crossing 
of difierent breeds. 

2) The organisation of competitions to be held at regular intervals, 

3) The establishment of depots of young horses and the purchase of 
these latter from breeders. 

4) The founding of breeding Societies. 

5) State control of the horse market. 

Ass AND MunB BREEDING. 

The number of asses in Turkey is about i 600 000. Two chief breeds 
are distinguished: the common breed of Asia Minor, and the Syrian. The 
former includes black and dark brown animals standing 8-3 to 11-2 hands. 
The best examples are bred in the districts of Kastamonia, Tossia, SafranboH 
and Angora. 

The latter race is somewhat larger and is characterised by its light co¬ 
lour. 

The number of m.ules throughout the Empire is from 100 000 to 400 000. 
They are largely used in the Army as beasts of burden, etc. The best mules 
are bred in the neighbourhood of Damascus, Aleppo, Hinis, Mussiil, etc. 

1322 - the Maintenance Requirement of Cattle. — Trowbridge, p. f. ; iviototon, c. k., 
and Haigh, X,. D., in University of Missouri College of Agnculture, Agricultural Exfimnmt 
SMoUt Resemh Bulletin No. 18, pp, 5-16,16 plates. Columbia, Missoturi, June 1015. 

The animals used in this study were steers of the Hereford-Shorthorn 
cross of beef cattle, excepting twD pure Angus steers, two pure Herefords, 
and some grade Shorthorns, and had previously been used in feeding expe¬ 
riments. 

They were fed hay and grain at night and grain in the morning. After 
eating the morning feed they were weighed and turned into the yards. 
They were weighed at the same hour each morning after feeding, hut before 
drinking. 

Daily records were kept of the weights of the animals and of the weights 
of feed supplied and feed refused. Representative samples were taken or 
each lot and kind of feed fed and of the feed refused. These were analysed 
for moisture, ash, crude protein, crude fat, crude fiber, and nitrogen-free 
extract by the official methods of the A. 0 . A. C. 

< All of the animals were slaughtered either at the dose of the mainten- 
‘ance period or later after a subsequent feeding period. Weights of all 
piuts, blood, organs and cuts of meat were taken. 
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Most of the animals were analysed for moisture, fat, ash, nitrogen, and 
phosphorus, there being a rather large number of samples for each animal. 
It was thus possible to calculate the exact composition of difteient classes 
of tissue, of different organs, cuts, or divisions of the carcass, and of the 
entire animal. Weights of all organs with their contents were taken when 
warm and shortly after the clean empty weight was obtained. From this 
data a calculation was made of the warm empty weight of the steer, or steer 
minus fill-food, feces, and urine. From the data obtained the total weight 
of nitrogen in the animal exclusive of that in the hide and bones was 
determined. This was taken as a measure of the active body tissues of the 
animal and was chosen in preference to live weight as it has proved to be 
more serviceable in interpreting nutrition data. 

While still warm the carcass of the steer w^as split in half by an expert 
and the hide was skinned off the right half. The hide was then laid out 
smoothly on a large sheet of heavy paper, and the outline of the hide 
was traced. From this tracing the area of the half hide was determined 
and the surface area of the steer’s body was found simply by multiplying 
by two. 

From the average daily digestible nutrients consumed the daily con¬ 
sumption of metabolisable energy was calculated, the figures proposed by 
Armsby in his Primiples of Animal Nutrition being used. 

Of the metabolisable energy thus calculated 56.24 per cent was 
assumed to be available for maintenance, as shown by Armsby (Bureau 
of Animal Industry^ Bulletin 143, p. 40). 

. The cost of maintenance. — For nineteen different animals in a total 
of twenty-seven different trials it required from 1.147 to 0.749 grams of 
digestible nitrogen daily for every 100 grams of active body nitrogen in 
the animal. The average for all the steers is 0.868 grams. This is not a 
minimum requirement, as the animals had a ration fairly high in protein. 
However it is certain that this amount of nitrogen fed daily will supply 
the maintenance needs of a steer. The effect of condition is shown roughly 
by the higher value being usually associated with the thinner steers and 
the lower value with the fatter steers. 

The energy requirements per hundred grams of body nitrogen run from 
157.7 212,5 metabolisable calories daily. The average is 1744 calories 

of metabolisable energy daily per hundred grams of active body nitrogen. 
The energy per unit of surface area varies from 1920 to 2917 calories per 
square metre per day. The average is 2432 calories of metabolisable energy 
per square metre of body surface daily. The maintenance calories are simply 
56.24 per cent of the metabolisable calories. The daily consumption of di¬ 
gestible nitrogen per kilogram of blood is, with a few exceptions, a very con¬ 
stant value, giving an average of 3.31 grams. 

The nitrogen consumption per litre of blood follows the above y^lnes' 
closely with a few exceptions caused by variations in the specific -gravity. 
The average value is 3:48 grams per litre of blood. The average consump¬ 
tion of energy is 667 calories per Mlogram of blood, or 710 calories per 
litre of blood. 
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Influence of condition of animal upon the cost of feeding, — The amount 
of reserve material would appear to affect the cost of feeding. The animal 
might draw upon this reserve and so lower the cost of feeding, or having 
been used to a greater feed supply while fattening it might be more 
extravagant in its use of material. 

The fatter animals dit not exliibit a lower cost of feeding than the 
thinner steers, probably owing to the fact there are too many contributory 
factors. 

Influence of the previous plane of nutrition, —-The immediate effect of 
a change from a high plane of nutrition to a lo’w plane will of comse result 
in a less nutrition economy, as the animal cannot immediately be adjusted 
to the change. Animals whose order of nutrition economy was known 
were fed on different rations, the most efficient animal being given the 
higher rations. 

The higher rations reversed the order of economy. 

Influence of age, season of year,length of maintenance, and size of animal 
on maintenance, — The cost of maintenance decreases with increasing age 
and is least in the spring and greatest in the winter, and during the other 
seasons it is intermediate. 

A long feeding trial seems to cause a lowering in cost, but age and pre¬ 
vious treatment are strong contributory causes. 

The heavier the animals the greater the cost of maintenance in energy 
per unit of surface area. This is due to a relatively smaller surface area 
as well as to the heavier weight sustained. 

1323 -Value of Soybean and Alfalfa Hay in Milk Production. — caldwew;,, ii. E* 

in Bulletin 267 of the Ohio AgrimUiwal Experiment Station, pp. 125-145, 2 figs., 24 
tables. Wooster, Ohio, December, 1913, 

The prevailing high prices of nitrogenous concentrated feeds led to 
the planning of experiments with a view to comparing soybean and alfalfa 
h^y with bran gtnd cottonseed meal as sources of protein. 

Soybean hay, — In order to determine the efficiency of soybean hay 
as a substitute for concentrates two tests were planned on exact 1}^ 
lines and carried out in successive years. The cows used, which were 
of Jersey, Guernsey and Holstein breeds and numbered eleven in the first 
test and nine in the second, were divided into two lots in each case. 

In both tests the rations for the corresponding lots were the same: 
I^t I received maize silage, soybean hay, and a grain mixture made up 
of 6 parts, by weight, of maize meal and i part of cottonseed meal. Lot 2 
in both tests received maize silage, maize stover (maize hay without the 
cobs) and a grain mixture made up of equal parts, by weight, of maize 
meal, wheat bran and cottonseed meal. Lot i thus received a ration in 
which the amount of purchased feed used was very small. 

Tables I and II summarise the Chief results obtained with the two 
different rations in the ffist year's test. Those obtained in the following 
year were very similar. ' ; / * 
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Table I. — Average daily production for all cows 
and summary of weights.{First year's test). 


Lots 

31 days 
before test 

60 days of test 

30 days 
after test 

Average 
weight at 
beginning 
of test 

Av’erage | 
weight at : 
end of 
of test 

Gai 

fo 

60 d. 

Milk 

Pat 

Milk 

Fat 

Milk 

Fat 


lbs. 

lbs 

lbs. 

lbs 

lbs. 

lbs ! 

lbs 

lbs. ! 

Ib- 

I. 

19.54 

.926 

18-29 

.897 

17.93 

.883 

! 887 

915.S 

28. 

II . \ . . 

20.43 

.932 ! 

19.53 

i 

i .913 

i 

19.38 

.8851 

926.6 

i 952 , 

25. 


Table II. — Costs of feeds and vahte of product {1st year's test) 




Cost of 

product 

_._. .ii _ __ 

Value of product 


Total 

cost 

of 

feed 

Average 

daily 

cost 

of 

feed 

Cost per 
100 lbs. 
milk 
pro¬ 
duced 

Cost per 
pound 
butter 
fat pro¬ 
duced 

Butter 

fafc 

Skim- 

milk 

A\eragc 
, dail\ 
Total ! value 
' of 
j product 


$ 

$ 

1 

s 

$ 

'S 

$ ; 5^ 

Lot I (Average of all cows) . 

9 18 

1 ' 

0-155 

1 

0.857 

0.179 

1 

13.45 

1*56 

15.01: 0,250 

Lot 2 (Average of all cows) . 

9.86 

1 0.164 

0.858 

1 

0.1S5 1 

13*79 

1.68 

_i 

15.38 1 0.256 


Alfalfa hay. —The experiments with alfalfa were on exactly similar lines 
to the foregoing. The animals, Jerseys, and Holsteins, were again divided 
into two lots of six each, the lots appearing to be exceptionalh^ well 
balanced. 

The ration supplied Tot i consisted of maize meal, maize silage and 
alfalfa hay; and that supplied Tot 2 consisted of maize meal, wheat bran 
cottonseed meal, maize silage and maize stover, the nutritive ratio being 
practically the same. The test lasted for 56 days. 

The chief results are summarised in the same way as with so^’-bean: 


Table III. 


Average daily production for all cows and summary of weights. 


Group 

28 days 
before test 

1 

56 days of test 

r 

28 days 1 

after test j 

Average 
weight at 
begianing 
of test 

Average 
weight at 
.end of 
test 

Gaitt in 
weight 
during 
test ' 

Milk 

Fa ! 

IVtilk 

j Fat 

j Milk 

Fat j 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1^. 

lbs. . 

I.! 

23.4 

.96 

, 22.04 

i .87 

21.0 

.82, 

844-5 

881.0 


n. 

22.1 

.98 

20.54 

.90 

tQ.2 

.80 

903.0 

904.0 

, i.o 
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Tabee IV. — Costs of feeds and value of product. 


i 


Cost of product 


, 

Value ot product 



Total 

cost 

of 

feed 

Average 

daily 

cost 

of 

feed 

Cost per 
100 lbs. 
milk 

pio- 

duced 

Cost pel 
pound, 
blitter 
fat pro¬ 
duced 

Butter 

iat 

Siam- 

tnilk 


Avcra^.i:e 

daily 

value 

of 

product 

1 

% 


% 

s 

1 


$ 

8 

s 

I,ot I (Average of all cows) . ' 

8.86 

0.16 

o.Si 

1 

' O.IS 

12.25 

I -77 I 

14.0Z 

0.25 

I<ot 2 (Average of all cows). 

9.53 

0 .T 7 

i_ 

0.85 

0.19 

12.71 

1.65 

UI.36 

I 

0.26 


The results from these experiments agree very closely in showing 
that a large share of the protein in the ration can be supplied both by 
soybean and alfalfa instead of concentrates, with equal efiieieiic}?' for milk 
and butter production. Whether it is actually profitable to use these 
legumes will depend on a number of factors varying for each particular 
farm. 

As regards handling the soybean plant the practice of putting soybeans 
into the silo with maize silage is perhaps the best, though it gives the 
silage a somewhat strong flavour. However its use in the form of hay is 
quite practical and is preferred by some. 

1324 - Experiments in Feeding Cows on Ensilaged Leaves of Root Crops* uans- 

' SON, Xir.s, in Mitteikmgen der Deitfschen LmvdwirtschatisgcscUsUnitt. No. -| 5, pp. Ojp655, 

Berlin, October 23, 1915. 

During the winter of 1914-1915, the writer experimented in feeding 
milch cows with the ensilaged leaves of root crops. Immediately after 
being gathered the leaves were placed in silos 3 ft. 3 in. deq) which were 
covered with earth. The forage thus obtained was compact, somewJial 
lighter in colour than the fresh leaves, and had a strong smell. The 24 
cows used for the experiment were divided into 4 equal lots. 

During the preparatory period of 4 weeks, all the lots were given, in 
addition to a basal ration, 22 lbs, of turnips and the same amount of swedes 
per head daily. During the actual experimental period, the turnips and 
swedes were replaced, in three of the lots, by equivalent amoimts of the 
ensilaged leaves of turnips, swedes and mangels. The maximum daily 
ration of leaves was 39 lbs, per head. During the final period, the leaves 
'were again substituted, in all the lots, by roots. 

The experiments showed that cows readily consume a large ration of 
leaves when they are accustomed to this feed. The leaves never had any 
injurious effect upon the animals. The milk yldd was decreased only 
when the leaves of mangds were used. As r^ards the fatty matter of the 
^Ik, this was increased by the leaves, though only slightly. The composi¬ 
tion of the milk was normal and experiments showed that it was wdl 
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adapted for cheese-making. After being stored for 5 months both appear¬ 
ance and taste of the cheeses were normal. 

The writer concludes that 10 lbs. of ensilaged leaves, containing from 
1.5 to 1.6 lbs. of dry matter, have the same nutritive value as one unit 
consisting of turnips and swedes. 

1325 “ The.Improvement of the Sheep of the Middle Tiber Valley by means of Crossing 
with Rambouillet Merinos, Pazzini, Pazzino, in Le Stazioni a^mne spenmentali 
itahane, Vol. XEVIII, Part 9, pp. 649-676, i diagram. Modena, 1915 

This paper is the result of observations and research conducted at 
the Casalina ‘estate belonging to the Royal Agricultural College of 
Perugia and situated in the middle T^ber valley. 

The native breed is formed by the mixture of the Vissana, 
Maremma and Bergamo breeds and especially resembles the latter, 
as it possesses a high stature (29 ^ inches at the withers) and an open 
fleece with much kemp. For its improvement the Rambouillet Merino 
ram is used. 

Compared with the native breed the crosses show: — 
i) Better shape, 

3) Earlier development, proved by the following facts: 

a) greater weight of the lambs at birth which range from 10 
to 12 ibs. while the native lambs weigh on an average .only 7 % lbs; 

b) greater increase in the weight of the lambs as observed 

every ten days. While the average daily gain of the native sheep up 
to the age of 7 months was 0,41 lb. for the ewes and 0.40 lb. for the 
rams, it reached 0.61 lb. for the crossbred, ewes and 0.49 lb. for the 
crossbred rams; * ^ 

c) the weight at birth and the daily gains of cross bred lambs 
in the case of two or more at a birth are not inferior to those of the 
native lambs dropped singly; 

d) the examination of the teeth shows the development of the 
native breed to be normal while that of the crosses is early or extremely 
early. While in the native sheep the first permanent tooth is never 
up before the 16th or i8th month, the second before the 21st or 24th 
and the third before the 30th or 33rd, in the crossbred sheep the 
corresponding dates are 14—15, 18—20, and a few months beyond 20, 
Wiiile the native lambs attain their greatest commercial value at the age of 
15 or 16 months, the crosses do so at 8 or 9 months, and notwithstand¬ 
ing this difference of age the latter weigh more than the former; 

3) greater carcass weight in the wethers, and greater chest index 
together with a lower heart and lung index as is showm by Table I. 

The observations made on the production of wool have led to the con¬ 
clusion that the crossbreds have the following advantages over the native 
breed: . , 

i) In the quality of the wool: 

greater absolute weight of the fleece. The native sheep, when 
the first permanent tooth was up, yielded from 2,41 to 3*85 
appearance of the second from 2.42 to 2.75 lbs. and at the third 2,24 to 
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Tablj) I. Average of two observations. 



hive 

Carcass 

Chest 

Heart index 
as a function of 

I..uug index | 
jis a function of j 

' Wcii-ht 

1 of 


weight 

lbs. 

weight 

per cent 

index 

j 

chest 

width 

chest 

leugth 

! 

i chest 
width 1 

! 

chest i 
length j 

ikiece 
i Ibb. 

1 

Native wethers. 

88.7 

52.65 

0.724 

1.104 

I.I04 

2,822 

2.8151 

3 . 96 ‘ 

Crossbred wethers. . . . 

102.85 

54-90 

0.752 

' 1.000 

j_ 

1.051 

1.968 

2.06.1 * 

5-77 


2*94 lbs.; the crossbred sheep 3delded at the same ages 5-5 7-^5 lbs., 

5.06 to 5.21 lbs. and 5 to 5.64 lbs. respectively; 

b ) better ratio between the weight of the fleece and the live weight of 
the sheep after shearing, viz. at the above mentioned ages, the ratios 
for the native sheep were: from 2.2 to 3.5, 2 to 2.3, 2 to 2.7 per cent and for 
the crossbred animals 4.1 to 5.1, 3.8 to 4 and 3.2 to 4 per cent respectively 
(weight of fleece-washed wool as percentage of live weight). This higher 
ratio shows that the fleece besides being more extended over the body ivS 
also thicker and more compact. 

2) In the quality of the fibre (see Table II) : 

a) greater length, both absolute and relative; 

h) considerably greater elasticity; 

c) greater number of curls per inch; 

d) greater fineness and uniformity of thickness; 

e) greater extensibility and resistance to stress; 

/) better returns in spinning; 

g) notable whiteness of flock; 

h) greater softness; 

i) greater purity of fleece owing to the almost entire absence of kemp. 


TABiyB li. — Wool qualities compared. 


Wool 

It 

P 

mm. 

|4 

Is 

mm. j 

1 jod d 

1 a 

Number 1 

of crimps | 
per cm. | 

1 

1 

Hi 

II 

P 

gms, 

^densibiKty 
per cent * 

m 

111 

li 

« a 

Natives xst dip. 

106.5 

119.7 

12.1 

6.8 

36.0 

9*1 

8.125 

25.62 

790 

1 

4-75 

Crossbreds ist ». 

124,5 

146-3 

17.7 

10,9 

27.7 


8,206i 


875 

7.22 

Natives 2nd ». 

72.8 

82.6 

13*3 

8.1 

3^*7 

5.8 

9.611 

22.97 

855 

503 

Crossbreds and » . 

-. ' i 

79.9 

97-9 

^12.6 

12.3 

25.3 

3*2 

9-994 

1 

18.39 

989 

7-36 


The observations were made on eight samples of the first clip and nine 
of the second, both for the native and the crossbred sheep. Fox every 
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sample the averages were taken of 10 different fibres. The above figures 
are the averages of all the samples for each group. 

1326 - Poultry Feeding Experiments in New Zealand. — The Journal of Agncultiwe, 
Vol. XI, No. 2, pp. 138-140. Wellington, August 20, 1914. 

These experiments, which are to last a year, were begun on May ist at 
the Avicultural Station of the ISIew Zealand Department of Agriculture 
to determine the possibility of eliminating grain from the rations without 
diminishing the fecundity. The results of the first three months have been 
obtained. Four groups of six fowls were used, two groups (i and 2) being 
White Iveghoms and .the remainder (groups 3 and 4) Brown Teghoms. 

The rations were as follows: 


Groups I and 2 

lbs. 


Shorts.72 

Bran.33 

Maize.31 

Meat meal.20 

Wheat.96 


Groups 3 and 4 

lbs 


Shorts.58 

Bran. $0 

Maize. 31 

Meat meal.20 

Oats.90 

I^uceme. . . . :. 


The numbers of eggs produced by the groups 1,2,3 and 4 were respec¬ 
tively 352, 237,328,278 and with respect to cost of ration and value of eggs 
produced, better results were obtained by replacing wheat by oats and 
chopped lucerne. 

1327 “ Egg Laying Tests at Hawkesbuiy Agricultural College, New South Wales. — 

DUNMCLIJPF, A. A. (Organising Secretary), in Departmeni of AgHcidturej New South WaleSy 
Famefs Bulletin^ No. 103, pp. 3-iq, 3 plates. Sydney, June 1915. 

This is the report of the 13th series of egg-laying competitions at the 
Hawkesbury Agriciiltuial College. One object of the competition was the 
comparative testing of various forms of housing from both the productive 
and financial point of view. Three systems were compared: the intensive, 
semi-intensive and no house system. Six White Leghorn pullets were used 
in each section. Those in the open yards received the ordinary wet mash, 
whilst those in the intensive shed received a dry mash. The results are 
given in the following table: 



Open yards 

Intensive shed 

* ordinary houses 

No houses 


Bggs 

Value 

®8gs 

Value 

E&gS j 

Value 


Value 



s. a. 


s. d 


s, d. 


s. d, 

Average per ben. . 

190.4 

18/10 

165,1 

16/4 

192 

19/1 

183.7 

19/“ 

Cost of feed.... 


6/9‘A 

— 

7/8% 

— 

6/9% 

— 

8/4 

Profit per hen. . . 

— 

12/0 Va 

— 

8/7 Va 


12/3 

— 

16/8 


pom.m 
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A comparison was also made between the o])en yards and iiiteiisKe shed 
system with 100 hens in each pen (i). In both tests tlie intensive method 
failed to come up to or justify the expectations of its advocates. The no 
house test justified its inclusion and gave slightly higher averages than for 
the competition as a whole. 

The single pen tests for individual birds were continued with very satis- 
factory results, the record yield (288 eggs) for the competition being ob¬ 
tained by this system. This therefore furnishes conclusive evidence that 
the hens are under no disability in single pens, as was suggested from last 
year's experiments. 

Last year an attempt was made to impose a minimum w^eight standard, 
This policy is supported by the results of this year’s test. The weights of 
all pens ware taken and it was found that the first four pens were all up to 
and mostly over stipulated weights. Only three out of twelve underweight 
pens accepted made any conspicuous results. Many of them vvere very low^ 
down on the list. It is also significant that the highest tally of the light¬ 
weights was 200 eggs below the highest record and that the second highest 
tally was made by one of the heaviest pens. It can therefore be concluded 
that there is nothing incompatible between fair body-weight and high pro¬ 
duction. 

1328 -A First Silkworm Experiment at Bengasi— zanon, vito, in VAamoUum Colo- 

male, Year IX, No. 8, pp. 516-517. Florence, August 31,1915. 

A plantation of 200 bush mulberry trees of the varieties " Morettiano ” 
and "Cattaneo" was sucessfuUy established in January 1915 and with¬ 
stood repeated spells of “ghibli” (the hot dry wind of the dasert). The 
soil in which the plantation was made was a deep calcareous loam, unir-. 
rigated, but capable of retaining sufficient moisture for the whole year 
when suitably worked. 

Worms fed with the leaves of mulberry trees already easting in this 
r^on suffered somewhat from the shortage of supply and the cou(Mtion in 
which the leaves arrived: yet although the cocoons were lacking in density, 
99 per cent of the ^gs of Incrodo and Bigiallo (% 0?,. of each spc(!ies) 
Wched and produced fairly good cocoons. 

The Bigiallo variety was later and more irregular in hatching, and the 
worms were less voracious feeders than those of the Incrodo variety. 

A local plant, Bwplewm, spmosim, which forms bushes without leaves, 
was used for the worms to spin up on, and proved to be suitable. During the 
, feeding period no disease was observed. Two conditions are against opai 
air feedirg in the sprii^, viz : i) the uncertainty of the temperature, which 
is moje serious than the ^hli ’’ to which locally sdected racffi are 
adapted; 2) two small beetles: Licims gramlaiws Dd and LaemosUms 
jantMms Dubf. 


(Erf.). 


(1) See B. Sept. 19x5, No. 9+4. 
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1329 “Me laren*s “Leviathan” Draining Plough. ~ The implement and Machmeij agriculturax 
Review, VoL 41, No. 487, p. 803. London, November i, 1915. MACHEKBry 

The uccompanying illustration shows the “ Leviathan mole draining 
plough built by Messrs. J. and H. Me Laren of Leeds. This implement 
is speciahy adapted for stift land and the cost of its operation is but a few 
shillings per acre. 

On a raising and lowering beam is a sharp coulter carrying on its 
bottom end a hard vSteel mole or core vSomewhat resembling an aitillery 



Me Earen’s Eeviathan ” Mole Draining Plough. 


projectile. This mole is'lowered into the ground and the implement is 
hauled to and from one end of the field to the other by a tractor. The 
mole opens out a way for itself displacing the soil ox clay all round which 
is forced outwards and compressed, so that a firm solid circular hole is 
made which forms an efficient drainage channel without any necessity for 
the employment of tiles. In its passage the coulter makes a sEt or opening 
in the soil which soon closes on the surface but allows of the moisture 
sinking down into the drain, whence it flows to the master drain which 
carries it away. 
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This machine will mole to a depth of 3ft. 6 in. and is constructed 
entirely of wrought iron and steel. For raising and lowering the beam 
which carries the coulter and mole a special winch is used. 

The average duration of drains ait in this way is said to Ik- about ten 
years. 

In light land the implement can be drawn with a single rope, but a 
large pulley is fitted, so that when very deep work is being done, or when 
the ground is hard, the rope may be doubled. 

1330 - Apparatus for Watering Large Areas. — LcGMiic Kuyd, Yeur 7, No. so-f-o, 

pp. 2-5. Paris, Jtine-Jtily 1915. 

This apparatus is intended to project water or other liquids under 
the form of rain over relatively large areas. It discharges two or more jets 
which not only reach to a great distance, but also water the space between 
the ma:dmum range and the apparatus, as they subdivide into siiiSicietitly 
fine drops to produce a uniform artifi.cial rain. 

In order to obtain this result a certain number of nozzles are used; 
they are fed by one or more pipes with water under pressure and they are 
so arranged that each distributes rain over a certain area. Each nozzle is 
attached by a ball joint which allows of its being shifted vertically and hori¬ 
zontally. They may be made to work aU together or separately one after 
the other. In order to prevent the shocks which would occur by the sudden 
closing of the nozzles, provision is made for the opening of some while 
the others are being shut, so as to keep the mass of liquid going through 
the apparatus fairly constant. 

The feed pipes are so jointed as to allow the distributing parts tt> turn 
to a certain extent round a vertical or horizontal axis. 

The water is either taken from a main under pressure or the necess¬ 
ary pressure is derived from a feed and force pump which raises the water 
from a river, canal, tank, etc. 

The apparatus and pump may be mounted on the vsame or on separ¬ 
ate trucks or boats and, as a rule, the nozzles are fixed at such ri height 
that the jets can pass over tree>s or other obstacles. 

In the accompanying illustration figs. l and 2 show side and iVont 
views of the apparatus; B are the nozzles for irrigating, suppt>rted liy 
lattice frames d, dy on the truck e. They axe fed through pipes/by a puxnp 
and motor g and on another truck The trucks are hauled ]>j teams 
or propelled by the same motor which drives the pump. 

Figs. 2 and 4 show sections of the pipes and nozzles. The nozzles a 
are either ground all on one side of a vertical pipe or all toixnd it. They 
have different inclinations and sizes so as to project the water to differ¬ 
ent distances; thus some irrigate the area between 300 and 270 feet from 
the truck, others one between 150 and 200, and others again still nearer. 
|By means of the different joints J, c and the pipes bearing the xiozzles 
f^an be shifted into various positions so as to wet the whole area. 

Figs. 5 and 6 show another arrangement in which groups of nozzles 






















i688 


AGRICULTURAL MACHINERY AND IMPLEMENTS 


^^l, a^, ^4 may be opened and closed successively by the turning of uu 

inner pipe bearing a slot c which may be vertical or cut along a screw-line. 

Figs 7, 8 and 9 show minor details of the pipe joints. 

1331 ~ A Device for Sampling Grain, Seeds and other Material. — boerneh, < v. ia^a- 

sistant in Grain Standardization).— United States Department of Agriculture, Jiiithini 
No. 287, 4 pp., 6 figs. Washington, D. C., September 14, iQiS* 

This device was developed primarily with the object of securing a 
reliable sample of grain or seed from a larger portion of the material to he 
examined, graded or analysed. It can also be used for sampling flour, 
meal, feeds, coal, ore or any other material of like kind, and to thoroughly 
mix or blend two or more streams of unlike material. 

Another application of the device is that a sample can be divided so 
that one half can be used for testing ap.d grading and the duplicate lialf 
retained for further reference. 

The operation of the device does not require power of any kind, grav¬ 
ity being all that is necessary. 

As is shown in the accompanying illustration, the device consists of a 
hopper A held in position over a cone D which is provided at its base with a 
series of separated ducts F having uniform distences or spaces E betweexi 
them. These ducts are so constructed that they are equal to the width of 
the spaces between them. Adjusted to the bottom of the ducts at H is a 
funnel I having a spout K at its bottom part. 

The ducts constitute a passage way from the exterior of the cone to 
the interior of the funnel as is shown by the arrows M, Af, pointing down¬ 
wards. Inclosing this inner funnel is another or outside funnel /, also 
having a spout L at its base. The upper portion of the outside funnel 
extends over the ducts and the base of the cone so that the outside funnel 
partly cixcunrscribes the cone. The outside funnel is provided with an 
aperture 0 near its lower end through which the spout K from the in¬ 
terior funnel passes. 

The outside funnel is a sufficient distance from the inside one to allow 
the material to be sampled to pass freely through the space between the 
two funnels. The spaces E between the ducts below the base of the conx* 
aie closed, F. 

The device is held in a fixed operative position by means of three sup¬ 
ports or legs. The hopper also is held in position by three supports so thfit 
the peak of the cone is directly under the centre of the opening at the bot¬ 
tom of the hopper, thus the material in passing thiough the device will 
spread evenly on all sides of the cone. The hopper is fitted with a valve 
B and a shield C which extends part of the way over the cone in order 
to prevent the material from bounding out of the apparatus as it falls on 
the cone. 

The mode of operation is as follows : the material is placed in the 
hopper, the valve is opened and the material spreads on the cone, at the 
base of which it is divided into sections by the ducts and the spaces. The 
material entering the ducts passes through them and the inner ftmnel and 
issues tl^(^ugh the spout at the bottom into the receptacle T. while all the 
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material which enters the spaces between the ducts falls into the outer 
funnel and thence into the second container 17 . 

As the widths of the ducts are equal to the widths of the spaces between 
the ducts, it follows that the material falling on the cone is separated into 
approximately equal parts. If it is desired to obtain a smaller part of 
the material than one-half it is only necessary to return to the hopper the 
material which falls into either receptacle and to repeat such action as 



Vertical cross section of the rampling device. 


often as it may' be necessary to procure a sample suj0&ciently small for 
the purpose desired. 

If it is required to obtain a small sample from a very large quantity 
of material, the construction of the device can be altered by widening the 
space between the ducts so that any desired fraction of the material enter¬ 
ing the hopper can be made to pass into the ducts and inner funnel, and^by 
superimposing two or more devices the sample can be reduced very rapidly 
to the size required. 

The device can also be used for blending two or more streams of wheats 
or other grain going to the mills, by spouting each stream into the hopper 
and bringing the two resulting streams together again before the mixture 
enters the rolls of the mills. 
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1332 - Review of Patents. 

Tilling macHms and implements, 

Canada 163 629. Plough. 

Cuba 2 326. Ridging machine. 

Denmark 20 533. Forking machine. 

20 573. Motor plough. 

20 585. lyand roller. 

Italy 149 087. Strong frame for turn-wxest ploughs. 

149 834. Bar bearing the tines in weeders. 

Switzerland 69 430. One-wheeled implement for loosening the soil in vineyards, hop 

gardens and the like. 

United Kingdom 15 292. Motor balance or semi-balance plough or cultivator. 

United States i 151 622 — i 151 574 - Motor ploughs. 

I 151 702. Uand harrow. 

I 151 884 — I 153025. Ploughs. 

I 151 88S — I 153 027. Harrows. 

I 152 975. Cotton chopper. 

I 153 270. Stump remover and destroyer. 

, Manure dtstributofs. 

United Kingdom 14 346. Manure, seed and like distributor. 

Drills and sowing machines, 

Denmark 20534, Drill. 

20 602. Hopper and seed distributor for drills. 

United Kingdom 13 394. Potato planter. 

^4 935 - Adjustable appliance for planting potatoes, cabbages, bulbs, etCK 
United States i 152 224. Seeder attachment for cultivators. 

1152 345. Row marking attachment for corn planters. 

1152 402. Planter. ' 

X 153 225. Hand planter, 

I 153 426. Corn planter. 

Reapers, mowers and other harvesting machines, 

Canada 162 890. Harvester platform. 

163 851. Grain saving device for haryesters. 

163 907. Hay gathering machine. 

163 968. Shocker. 

164046. Flax puller. 

United States 1152 $ 7 ^ Conveyor for harvesting machines. 

1152 660. Com harvester. 

I 152 768. Harvester reel. 

I 152 805. Wind stacker. 

1153 994. Mowing machine. 

I 153 783. Harvesting machine. 

I 153 842* Bunching attachment for mowing machines. 

Machines for lifting root crops. 

20 535. Potato lifting machine. 


liknmark 
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Threshing and wimiowing machines. 

Canada 163 785- Grain separator, 

Denmark 20 168. Device for ventilators in tlireshing machines. 

20 532, Pitch fork with knife for cutting the bands of sheaves. 

United Kingdom 13 959 * Threshing macliinc for barlej^ 

United States i 153 30^. J?ca separator. 

Machines and implements for the preparation and storage of gram, fodder, etc, 

Canada 163 896. Grain tank. 

163 033. Bale conveyor. 

Demnark 20x51, Straw press and binder. 

20577 — 20579. Tying device for automatic straw presses. 

Italy 149 165. Rice desiccator. 

X49 438. Binder, with continuous bauds, for baling presses. 

Switzerland yo 869. Process for drying grass. 

United Kingdom 15 373. Apparatus for drying lea, cofiec, grain, etc. 

United States 1 131 644. Silo. 

1 152053. Hoisting apparatus for silos, etc, 

I 152 057. Baling press. 

1 152 209. Hay bale tying device. 

1 X53 0H2. Silo loof. 

I 153 199 - liny press. 

Dairying machines and implements. 

Canada 162 880. Teat cup. 

163 115. Cream separator mechanism. 

Denmark 20 152. Head guard for milkers. 

20 576. Milking machine. 

20 637. Separator with low-pressure boiler and vacuum condenser com¬ 
bined with a milk warmer. 

-Switzerland 70 871. Device for holding the tails of cows. 

United Kingdom 14 iiS. Cow-milkers. 

Other agricultural machines and implements. 

162 854, Dough mixer. 
t()3 089. Peal conveying system, 

163 502. Mexins of raising aiul lowering agricultural machines, 

2 321. Implements in sugarcane mills. 

2 324, Improvements in macliines for making barrels bound with wire. 
20521, Device for freeing live stock in aise of lire, 

20 564, Handle for agricultural implements. 

20 504. Halter for live stock. 

148 772, Apparatus for the extraction of the essence of lemons. 

149 506. Apparatus for the continuous dealcoholization of wine, beer, etc. 
J49 695- process for preparing essence of citrus fruits, based oh ca¬ 
pillary adhesion. 

X49 840, Physico-chemical process for the extraction of eiaaence of le- 
, inons and other citrus friiits. < 

69 432. Watering can with pump. 

69 437, Plate with foot ijange for rapidly making forcing beds, bor¬ 
ders, ^Ic. , 

10 


Canada 

Cuba 

Denmark 

Italy 

Switzerland 
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ro 761. Process and apparatus for preserving meat, fruit, vegeLihIcs, tic 
70 S65. Foundation for drainage pipes. 

70 567. Cross bar with tension mcdiaiiisni for tanii devaiots, 

7u 870. Pot for the safe transplanting of rooiHn(>s. 

70 S72. Plalter for horses. 

United Kingdom 13 361 — 14 001. Posts for wire fencing. 

13 437. Self-cleansing drinking trough. 

13 496. Pea shelling machine. 

14 421. Apparatus for preparing bamboo, etc., for pulp. 

14 631, Rat traps. 

14 779. Bfachine for husking or decorticating nuts. 

15 252. Rotary devices to which are fastened the rakes or tines <5f agri¬ 

cultural machines such as swath turners, potato diggers, etc^ 
United States i 152 271. Windmill brake. 

I 152 671. Tank heater. 

I 152 936. Draught device. 

I 153 052. Traction engine. 

I ^53 109* Tractor. 

1153 380. Fence post. 

I 153 388. Draught equalizer. 

153 845. Traction apparatus with endless chain track. 


ri^ral economics. 

X333 - Systems of Farming and the Production of Food. — The Need for More Tillage. 

— aiiDDLETON, T. H. (Assistant Secretary, Board of Agriculture and Fisheries): l*aper 
read before the British Association, 1915, in Journal of the Board of A t^rkuUttfet 
Vol. XXII, No. 6, pp. 520-533. London, September 1915. 

The following s3rstems of farming are compared with regard to their 
food production on the basis of the total amount of energy (heat and work) 
which they are capable of yielding to the human body: i) the production 
of meat on grass land ; 2) the production of milk on grass land ; 3) the pro¬ 
duction of meat and food crops on arable land. 

The grazing sjrstem for meat production is considered under thre<' 
heads, vu : 1)^ Grazing land of medium quality for rearing store stock bttt 
not for fattening cattle. 2) Grass land of high quality for fottcnhig cattle. 
3) Grazing land of very poor quality. 

Actual r^rds of these systems .show that a year's grazing of mediimi 
grass land with cattle and sheep has prodneed a total live-weight increase 
of about 211 lbs. per acre. Taking tire percentage of carcass to live-weight 
increase as 50, the amount of lean meat produced is 105 lbs. per acre. On 
land of first rate quality an average total yield of 330 lbs. live-weight or 190 
lbs. car<ass weight per acre would be obtained. The average of three sta- 
of poor grass land gave an increase of 45 lbs. live-weight per acre and 
it is doubtful if this would yield 20 lbs. of meat. 

The food production on a dairy farm on good grass land is estimated 
at 155 gals, or 2 000 lbs. of milk per acre, plus a total yield of 45 lbs. of meat 
per acre assuming that no errtra feeding-stuffs were purchased. 
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The production of food on arable land on good loain35^ soil tinder an 
ordinar^^ four-course rotation is calculated as follows : 


pel 100 ocies 

Meal, incluclhiK bone, etc. 9 450 lbs. 

Wheal Hour. 31 500 » 

l^olatoes. ^4 800 » 

Beer. ^725 gals. 


assuming that the cattle are fed entirely on the products of the tarm. 
More food could be produced by more intensive methods and if dairy cows 
partly replaced fattening cattle. 

The energy values of the produce of these different systems have been 
worked out as follows : 


i 

Type of Feuniiiig ;uul Produce 

I»‘ood 

lbs. 

Digestible 

protein 

Ibb. 

Eueigy 

value 

in 

calorics 

Numlx‘r of D«iys Ration: 
per man 

l-rold„ 1 

\ 1 

I. — Grazing : 


j 



1 

1 

a) Meat on Medium Pasture . 

ro5 

J 4‘3 

204 000 

57 

■ 58 

h) » Rich » 

190 

16,7 

488 400 

67 

140 

u) » » Poor » 

20 

2.7 

38 800 

XI 

II 

II. — Dairy Farming on Good 
Grassland; 






Milk. 

2 000 

67.0 

607 400 

268 

174 

Meat. 1 

45 

7.0 

66 200 

28 

19 

j 

Total products . . . j 

J 

74.0 

673 600 

296 

1 

m 

III. — Mixed Arable Farming, 
Good land: 

i 

j 


r 

! 


Wheat flour . 

315 

31-0 

502 700 

126 

144 

Potatoes . 

448 

8.6 1 

185 500 

34 

53 

Meat , . . 

94 1 

9.2 

236 600 

37 

68 

Beer . . . . . , 

498 

2.5 

III 200 

10 


Total products. . . ; | 


51^9 

^ 1036 000 

207 

296 


The daily requirements per man are based on Atwater's ration for an 
average healthy adult, viz : % lb. digestible lirotein and 3 500 calories 
energy value. 

These figures show that a well-managed arable farm is capable of sup^ 
])lying 27 times as much human food as is produced by poor pasture, 
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times as much as pastures of moderate quality, twice as much as ridi 
pasture and about one-half more than well-managed grass dairy land. 

Considering the protein values alone, the differences between lich and 
medium pasture are much reduced, showing that the extra yield of a 
fattening pasture is mainly fat. 

1334 - The Valuation of Fodder. — Lmjr, B., iu FUhhn'^'s LaMwirhchajtliche ZeiUmg, 

Year 64, Nos. 15-1O, pp. 377-407. Stuttgart, August i and 15, 1915. 

On the basis of the researches of Pfbiefbk, Nbubauer and Mach on 
the estimation of the cash value of fodder, the German Federation of Agri¬ 
cultural Experiment Stations adopted in September 1913 the following 
resolutions: 

1. — The basis at present adopted for the calculation of the coiupensati ou to be allowed 
in the fodder trade in case of difference between the content gxiatanteed by the seller and tliat 
found by the buyer should be improved. The way proposed by Mach holds out promise of 
success but it ought fii'st to be better studied. A modification of the present method of valua¬ 
tion con^ting in using the well-known ratio 2 \2 :r does not appear, for the moment, to be 
advisable. 

2. — The estimation of the cash value of commercial foodstuffs must be made on the ba¬ 
sis which at present is the surest, that is, according to Kellner’s starch values or equivalents ; 
the quantity of digestible protein should not be valued separately. The manurial value must 
foe calculated according to Pfeifeer’s su^estion. The use of Neubauer’s tables giving the 
prices of fodders and their circulation among farmers may be wantily recommended. 

3. — The method of estimating the cash value of those fodders which are not usually 
marketed must be on the same basis as that for commercial food stuffs. Here also the manu-» 
rial value of the fodder must be determined, but the valuation must be made according to an¬ 
other method. The lesser value of the fodder due to an insufficient concentration must also 
be considered. The question of the economic utilisation of fodder is not touched upon, because 
only the valuation of non-marketable fodder in comparison with cominercial foo<Isluffs is here 
dealt with. 

In the present work the writer stihjects all these conclusions to a pro¬ 
found criticism and endeavours to establish the principles for a just valua¬ 
tion of fodders. — In their resolutions the representatives of agricultural 
chemistry have pronounced upon questions which are of interest not onl> 
to a^rictfftural chemistry but also to rural economy. These questions there¬ 
fore must be resolved by the representatives of both sciences together. In the 
discussion it has been announced that the valuation was not intended for 
use in book-keeping, and in resolution 3 it was also specified that it was 
a question only of a just valuation of fodders not generally marketable, 
comx>ared with commercial fodders. To these remarks the writer answers 
that the best -valuation is that which answers equally well to the require¬ 
ments of trade and to those of book-keeping, particularly if it is proposed 
to extend the method of valuing concentrated foods to the food stuffs 
produced on the farm itself. 

The above mentioned resolution seeks an objective standard for the 
determination of the cash value of fodders. This standard is based especir 
ally upon the natural properties of fodder, and~ it is consequently agricul¬ 
tural chemistry which should supply a standard for the calculation of the 
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nutritive effect {Ndhmnrkimg) of fodder. This standard ought to be as 
far as possible the same for all these values. 3t has been sought in the 
nutritive effect of the fodder and thus the " use-value'" {GcbraHchstvert) 
ol fodder is spoken of. ]NV)W it is not a question of the money value but 
of a x)hysK)logical effect. In the theory of feeding, the expression value" 
ought to be substituted by the expression "use-effect” {Gehrmickswirkung) 
or use-uiiit ” (Gcbyanchscmheit), Instead of speaking of a “starch value” 
the terms "starch-effect” (Sidrkewirkun^) or " starch-unit” [Stdrkeeinheit) 
should be used. The writer recommends especially the latter ex^iression 
for the valuation of fodders according to method. 

According to the ^iresent state of the question, Keeuner's starch equi¬ 
valent (starch-unit) is the best standard for the valuation of the nutritive 
effect [IS!dhrwirkung) of fodders. As this effect does not generally alter 
with an amount of jirotein over and beyond that expressed in the stardi- 
unit (starch equivalent) of the protein, one may generally disjiense with 
the separate valuation of protein in fodders. Besides their value as food 
for animals, fodders have also a value as a source of nutritive elements for 
plants, as a part of the non-digested elements passes into the manure heap. 
It is not necessary, according to the writer, to value se]>arately these ele¬ 
ments when they are phosphorus or potash, as their quantity does not vary 
much in relation to the starch-unit (starch equivalent) of the fodder. Nitro¬ 
gen on the contrary must be valued. The consideration of all the nntri'- 
tive elements of fodder renders the calculation more precise, but complicates 
it also. The mamtrial value of the nitrogen of fodder depends upon: the 
cost price of the nitrogen of manure, the nitrogen requirements of the farm, 
the species to which the animal belongs and the manner of its iitilisatioa, 
the treatment of the manure and the ratio between the prodiictive effect 
of animal manure and that of nitric nitrogen. It will thus be seen that it 
is not possible to fix a uniform money value for the nitrogen in fodder for 
aH farms. It has to be calculated separately for each farm.. 

As for the oiganic matter of fodders, the writer observes that in spite 
of its importance both as a stomach-filling material for live stock and 
for the production of manure, it cannot be used as a standard of valuation 
because the agricultural efficiency of the starch unit may also diminish 
when there is too much dry matter in the fodder. There is no occasion to 
value the dry matter separately as its effect is sufficiently considered in 
the starch-unit of the fodder. 

More important than the manurial value is the concentration of 
the nutritive elements in the fodder. Tedders that are not sufficiently 
concentrated to give a normal ration have a specifically lower value than 
normally concentrated fodders. This lower value is due to the increase of 
expenses caused by the purchase of complementary food stuffs that have to 
be given to bring the insufficiently concentrated food to a normal level. 

T^astly, the value of fodder is also influenced by certain specific charac¬ 
ters which do not seem to be connected with the content in fertiliring ele¬ 
ments. Their value is difficult to express in figures and in order to value 
them foddetvS have to be divided into groups and the differences in value 
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only compared within any particular group. A part of these characters can¬ 
not he valued in figures and has to be valued approximately by the prac¬ 
tical stockman. 

Jii the second part of his work the writer subjects to a more detailed 
criticism the resolutions of the German Federation of Agricultural Flxperi- 
ment Stations. As regards the assessment for compensation purposes in the 
fodder trade, he observes that compensation has to be based upon the 
eflSciency of the fodder for nutrition and production. For this object Mach’s 
proposals may be recommended. In all the commercial fodders the con¬ 
tent in water, protein, fat and, in fodders rich in starch, this substance also 
are determined. On the basis of these figures and using Kellner’s coef¬ 
ficients of digestibility the starch unit (starch-equivalent) of all the fodder 
is calculated. Moreover the nitrogen content of the fodder should be gua¬ 
ranteed. The starch units must be established by the Agricultural Expe¬ 
riment Stations on the basis of analysis and averages. The cash value of 
nitrogen should be established by buyer and seller before purchase, or 
it should be fixed by the province in which the Experiment Station is si¬ 
tuated, or again it may be fixed at 2.16 d per lb. of nitrogen in the fodder. 
The calculation of the compensation’to be allowed for a lower value of the 
nutritive dements in the fodder must be made upon this basis. 

As regards the valuation of the commercial foodstufis, the writer re¬ 
commends making it on the basis of their starch units and their nitrogen 
content. The different ratios of protein and the specific properties of the fod¬ 
der may be considered by arranging the fodders in groups and calculating 
the starch unit for each group, Neubauer’s tables may be recommended for 
this object. 

In practice, however, it is impossible to do without calculating the 
average values for the price of the starch unit (starch value) at market rates. 
For the calculation of these average values only the prices of the most im¬ 
portant fodders, which it is useful to divide into groups, must be used. 

For certain objects a general average may render a great service. The 
usual method of the minimal square for computing probable error is of no 
use for this calculation. 

In order to value the fodders produced in the farm itself the best is 
to take the starch unit and the protein content as basis. For dry fodders 
(hay, straw, etc.) not possessing the necessary concentration to give a normal 
ratiom thdr value must be diminished in comparison to the calculated 
values of normally concentrated fodders; this diminution is equal to the 
outlay caused by the purchase of complementary foods. 

As regards the fodders generally marketed, the writer observes that 
the application of market prices to these products rarely answers to a real 
economic want. Besides, this method often leads to errors. It is recommended 
to divide fodders into groups. In this case, for dry fodders, hay may be taken 
as a value for comparison; for roots and tubers, potatoes ma3^ "be taken; 
for by-products rich in protein, whey or skimmed milk. Concentration must 
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be considered only in dry fodders. If the starch units cost more in hay, 
potatoes, whey, etc., than in commercial fodders, the noivmarketablefodders 
must be valued on the basis of the starch-unit of commercial fodders. 


agriculturaIv industries. 


j:335 " Clarification of Grape Juice. — Bioletti, F. T. Rel>ort of the College of Apiculture 
Experiment Station of the Umversity of California, from July i,Tr^i3, to June 30, 191 j, 
Viticulture and Etiology, pp. ii)o-i9i. Berkeley, 1914, 

One of the principal difficulties in the manufacture and preservation 
^of grape juice is to make it perfectly and permanently limpid. Many tests 
of various methods of defecation, fining, and filtering w^ere made. 

Erom tlie results of these tests it appears that perfect and permaueut 
brightness of grape juice is quickly, surely and easily obtained by the follow¬ 
ing operations: 

1. Defecation for 24-48 hours with 8 to 12 ounces potassium metabi- 
sulphite per ton. 

2. Racking of cleared juice; mixing with finings (6 ounces casein 
-or egg albumen per 100 U. S. gallons) and heating to 80® C. 

3. Addition of o.i per cent to 0.2 per cent citric acid to the hot juice 
and allowing to stand at room temperature thirty-six hours. 

4. Racking from finings and filtration. 

5. Bottling and final pasteurization at 700 to 75® C, 

The temperatures mentioned here, while effective for the purpose, 
■are probably unnecessarily high and likely to injure the flavour of the mote 
4 elicate juices. 

1336 - Manufacture and Properties of Elderberry Wine. — maub, o., in Zeikehrift far 

Unlereuchm^ der Nahrungs- und Gmussmittel, Vol. 30, No. 6, pp. 431-231. Mtoter in 
Westphalia, September is, 1915^ 

The writer gives a detailed description of the preparation of elder¬ 
berry wine (from the fruit of Samhucm nigra) as practised in Schleswig- 
Holstein, with an account of the phyvsical and chemical compsition of 
the product. Eor these experintents, the berries were gathered at the beginn* 
ing of October 19x3; they were first crushed with a wooden pestle (a metal 
.one must not be used) and afterwards pressed. As the juice is very acid 
and rich in extract, but poor in sugar, it is always necessary to add sugar 
to it. One gallon of juice is mixed with two gallons of water containing 
10 lbs. of sugar and the whole kept at a temperature of 15 to 20^ C. (59 to 
*68® E.), in order to promote alcoholic fermentation, It is not necessary 
to add any ferment as the berries contain plenty on their skins. After 8 
weeks, the chief fermentation being finished, the receptacle was filled up 
with sugar solution and then closed with, a fermentation stopper to pre¬ 
vent the entrance of air. The mixture was then left quiet for some time 
iand then, at the end of March 19x4, the wine was bottled. 

The wine examined by the writer in December 19x4, was clear 
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and of the same colour as ordiuany red wine. Its pleasant taste and 
smdl strongly suggested ordinary red wine, but were also somewhat 
similar to those of gooseberry wine* 

When the elderberry wine is poured out into a glas>s it gives oh’ a good 
deal of carbonic acid. 

The results of its chemical analysis were as follows : 


specific gravity of the wine (at 15" C.) . 



0.9911 

Specific gravity of distillate (at 15" C.) 



0.9825 

Alcohol . . 

10.89 gms. per 

100 

cc. 

Extract. 

2.16 



)) 

Mineral matter. 

0.205 




Sulphuric anhydride. 

0 oil 




Free acid (calculated as malic acid) .... 

0.466 




Volatile acid (calculated as acetic acid) . . . 

0.107 

*> 



Non-volatile acid (calculated as malic acid) . 

0.346 


» 


Total tartaric acid (Halenke and Meslinger). 

0.045 


« 

» 

Glycerine. 

0.630 

jj 



Invert sugars. 

0 14a 

» 

» 


Saccharose .. 

0.005 



rt 

Tannin (Nessler and Barth). 

0,040 



1) 


The alkaiinity factor (Fresenias and Gninhut) was i.o6; the ratio alcohol: glycerine « root 
: 5.79. I^rge quantities of citric acid are found in this wine, and it might be possible to use 
this fact as a means for determining whether ordinary wine has been adulterated with elder¬ 
berry wine. 

The colouring matter behaves, as regards the commonest reactions, in 
the same way as in ordinary red wine, and it would consequently be impos¬ 
sible to use this test for distinguishing between the two. A better test would 
be the estimation of the tannin and tartaric acid contents, which are lower 
in elderberry wine than in ordinary wine. 

3:337 - Distilling in Germany during the Financial Year 1918-14* — Baudrbxfx, a., h% 

Zmtschrift fur Spintusindusirie, Year 38, No. 30, pp. 340>-347 ; No. 38, p. 360; No. 39^ 
p. 376, Berlin, Septejnber 9,23 and 30,1915. 

In the States of Gexmany which have a tax on the manufacture of 
alcohol, the total production for the financial year 1913-14 (including 
the alcohol made in East Prussia from October 1913 to July 1914) was 
S4 610 000 gallons as against 82600000 gallons in the preceding year. It 

the largest ouptut of the last five years. 

In^ the agricultural distilleries using chiefly potatoes the production 
(including that of East Prussia as above} amounted to 63 965 000 gallons 
as^ against 65 702 000 gallons in 1912-13. The agricultural distilleries 
using cereals made 45 100 gallons less alcohol in 19x3-14 than in the pre¬ 
ceding year. 

A decrease in production is also recorded in the agricultural distil¬ 
leries not using molasses; it amounted to 365 400 gallons. 

The distilleries using fruit and other similar substances (wines, etc^) 
had a snraller output than in the precedixig year, the decrease amounting 
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to 63 590 gallons, but the prodnctiou of East Prussia for the last two 
months is not inclitcled. 

The niunber of distilleries for the whole Empire wtis 53 740, as against 
62310 in 1012-13. The decrease is found especially among the frnit 
distilleries. The largest numbers occur in Alsace-Eorroine (19909) and 
in the Grand Duchy of Baden (17 742,) while the sm^allest num^ber is in 
Ltibeck (two). The largest quantity of alcohol is made in Posen (13 668 000 
gallons'! and the smallest in Plohenzollern (to 940 gallons). 

About 81 per cent of the total alcohol production is obtained in the 
potato distilleries ; the number of these latter for the whole Phnpire (in¬ 
cluding East Prussia) was 5 821, of which 5 801 were agricultural and 20 in¬ 
dustrial. The amount of alcohol obtained from potatoes in 1913-14 was 
68 395 000 gallons as against 66 189 900 in 1912-13. . 

In 1913-14, the number of cereal distilleries (including those of 
Elast Prussia) wms 8 153, of which 7465 were agricultural and 688 in 
dttstrkl. The amount of alcohol produced by these distilleries was 
12 316 000 gallons. The manufacture of alcohol from cereals has shown a 
constant decrease since 1909-10 on account of the change in the law 
regarding the tax on manufacture. 

The number of molasses distilleries was 54 in 1013-14 against 41 in 
the preceding year. Their output of alcohol was 3 334 000 gallons and 
2 832 000 in the preceding year. 

The number of fruit distilleries ws 13 775, as against 18 56^ in the pre¬ 
ceding year, and their output only 94 600 gallons. The number of distil¬ 
leries, using wine, etc., or yeast, showed a decrease. 

The raw material used in the distilleries was, as in previous years, 
chiefly potatoes. The quantity of tubers distilled in 1913-14 was 2,7 mil¬ 
lion tons, only about 2 000 tons less than in the preceding year. The cere¬ 
als distilled were 40 000 tons less than in 1912-13. The amount of mo¬ 
lasses, beets and beet juice distilled in 1913-14 was 5 500 tons more than in 
the previous yea.rs. The amount of apples, pears, etc., distilled was 8co 000 
bushels less than in the previous year, and of cherries, plums, etc.. 62 600 
bushels less. 

The statistics for the German Empire of the consumption, exportation 
and importation of alcohol in 1913-14 have not yet been compiled. 

1338 - An Exact Method for Determining the Amount of Offals in the Flour of Cereals* 

— Heiduschka, a., and IIeinich, K., in ZHtachrifi fUr Untmuchun^ tier mi 

Gmussmittel^ Vol. 30, No, 6, pp. 226*228. MOnster in We.«ilphaJici, Septtniber 1915. 

With. 2.5 gms. of flour are mixed lo cc. of water and 20 ec. of hy¬ 
drochloric acid (S. G. 1.19) ; the whole-is stirred and kept fox half an 
hour at ordinary temperature. The mixture is then centrifugated for> 10 
mmutes (2000 to 3000 revolhtions per minute). The clear liquid is decant¬ 
ed and the insoluble njatter retained on a filter (diameter ii cm.)'of known 
weight. The precipitate is washed once with 5 cc. of 25 per cent hydrochloric 
add and twice with 10 cc. of water. The filter with the predpitate 
fmilling offals) is then dried at a temperature of roo® C; By this m,ethod 
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it is possible to dissolve out all the hydrolysable components of the flour 
and only the ogals are left on the filter. The process, which is easy to carry 
out, bears considerable resemblance to that of lyindner for determining 
starch. 

X339 - A New Delicate Method of Analysing Oils, — >tozARON, a., in u stazmu spen^ 
meniali A^vane Italiane, Vol. XlyVIII, Parts, pp. 583-594. Modeim, 1915. 

The writer starts by observing that when the thermic index of oil is de*- 
termined by Tortelli's method, the reaction of the sulphuric acid with the 
oil tinder examination is constantly accompanied by a liberation of gas con¬ 
sisting chiefly of sulphur dioxide. This gas liberation, which is almost ab¬ 
sent in the case of pure olive oil, is greater in that of mixed olive and seed 
oils, and very copious in the case of pure seed oil and especially of soya oil. 
Careful experiments have shown that what the writer terms the sulphur 
dioxide index can be taken as a basis for determining the purity of oils. 
This index is the number of cc. of a decinormal solution of iodine reduced 
by the sulphur dioxide given off by 20 cc, of the oil examined when it is 
treated with 5 cc. of pure sulphuric acid of S. G. 1.8417. 

Tables I and II show the value for oil analysis of this new index; in 
contrast to notable differences in the indices of various vegetable oils, there 
is a considerable constancy in the pure olive oils from different places. 


Tabi^e J. —Sulphur dioxide index oj some vegetable oik. 


Oils 

Thermic index 

Sulphur dioxide 
index 

at 20® C. 

OHve *.. . 

43-2 

2.4 

Sesame... 

72 

49.5 

CottcmseeU. 

85 

137.5 

Maize.. . 

75 

65 

Soya.. 

93‘5 1 

223 

Colza... 

61 

15 

ilSattlmut . • • » , . . • - 

, 5 ^ 

7 


index 
at 15* C, 


1.6 

29 

93.5 

38 

173 

95 

4 


The writer remarks that the range of variation allowed in the thermic 
indes of olive oil (between 41® end 46°) allows of olive oil being blended with 
considerable quantities of other oils of different thermic indices; on the other 
hMd, the greater constancy of the sulphur dioxiae index and the great 
distanceseparatingthatofolive oil from those of the.other oils, are reasons 
for recommending this new method. Further investigation is required on the 
■v^etable oils, and animal oils ana fats should also be studied, as the method 
might possibly be applied co butter 
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TabiAC T 1 . Hnlphny dioxide index of nvnc pr,re olii r oils, 

' I 

. I Suli)hur <lio\i(lci | 



i Thermic iiukx 1 

index 

ITiec (>l oiiniu 


1 

at 20’>C. 

' 

I. 

. : 43.2 

2.2 

1 Florence 

.. 



' Tucca 

3. 

.. 43-4 

2..'j 

i » 

4. . . . 

.1 -IS-S 

2.5 


5. 


2.4 


0. 

.1 '13-3 

2.3 

» 

.7. 

* • .i 42.2 

2.1 

I'lra'cin^c 

8. 


2.0 

MoUcltii 


13^0 - The Production of Pats by the Action of a Yeast; Experiments in Germany. 

Va<*e$zt'itmvi fur Braueret, Yoar n, No p S73 Bcilhi, Octobci b, I'D**). 

Dr. I/iNDNPiR, of the “ Institut itir Garungsgewerbe'^ iu Berliu, has 
recently ivSolatcd a new siraiti of yeiust ca])ublo of producing fat when cul¬ 
tivated in a special medium; this latter is a liquid in which the yeast 
gradually fornrs a. thick layer* which is subsequently dried and is then of 
the following composition : 



Per cent. 


Per cent. 

.Vsh. 

8.8 

T'ath. 

. r 7 .o(> 

Organic nutter . . 

<n.‘) 

CarbohydiatOv^ . . 

4301 

Crude protein . 

DO 




There seems to be no doubt that the amount of fat could be 
further increased. 

The fat eactracted from the yeast is a sa])oniliable oil. It is not yet 
known how this substatice is produced, but it a])pears to be a conversion 
product of sugar. The Institut fiir Ganmgsgeworbe'^ is continuing its 
researches in this direction. Digestion eaeperiments are also in progress 
with this fat-producing yeast, as it is thought that it will be possible to mse 
it as a cattle feed. 

1341 - Rubber Obtained from Alcohol,-* osTKoanstKMSKij, x. i„ in SmkdiMmk&pf 

(xazeta (The Agricultural Ga'zeile), No. .j 5 (S<j), pp. 7«i-7o(>; No. ^6 (90), pp. 7J7*7a8. 
retrograd, June 20 ami 27119x5. 

The process of preparing rubber from alcohol, which the writer has 
already patented, consists practically of two pha>ses, 

I. - - A current of air is pumped through a copper vessel containing 
the alcohol; the mixed vapours of alcohol and air formed during the i>assage 
of this current pass through a series of copper tubes in which arc arranged 
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spirals of gauze of red copper and silver. These gauzes are first heated to 
a dark red heat, and during the manufacturing process, thanks to the great 
amount of heat evolved in the reactions, remain always incandescent. 
The mixture of alcohol and air makes its way to the gauzes ; the products 
of the reaction escaping are acetic aldehyde, paraldehyde, w^ater and some of 
the alcohol. The rest of the apparatus necessary for this first phase con¬ 
sists of refrigerators and recipients for the separation and fixing of the pro¬ 
ducts obtained. The reaction is produced rapidly, and the amount of the 
product obtained comes up to the quantity calculated. The expense of 
rendering the gauzes incandescent is small, seeing that it is only done at the 
beginning of the operation and that the apparatus can afterwards continue 
working for several months without interruption. As for the work of the 
pump, the cost of this is insignificant; the same may be said for the neces¬ 
sary expenses of producing the steam w^hich heats the alcohol to the tem¬ 
perature of 500 C. The process requires no other substances but alcohol 
and air. The metallic gauzes are consumed very slowly during the opera¬ 
tion, as in any other chemical industry. 

From 100 parts of 100 per cent alcohol are obtained 87 to 90 parts of 
acetic aldehyde or paraldehyde; from 100 parts of 90 per cent alcohol 
78 to 81 of absolute aldehyde. 

II. — The acetic aldehyde or paraldehyde obtained during the first 
phase of the operation is mixed with alcohol at 70-90 per cent; the mixture 
is then passed, in a gaseous or liquid state, through a*series of metal tubes 
containing aluminium oxide heated to 440<^-46oo C. By this means a 
volatile carbohydrate, erythrene, is produced; this is collected, either in 
a gaseous or a liquid condition, in an autoclave. 

It is from this moment that the conversion of erythrene into rubber 
b^ins. Intheautoc^ve, or in the parts of the apparatus where the erythrene 
is collected, is placed a small quantity of a cataljj^sing substance. The crude 
rubber obtained is treated with water and dried, as is done in the case of 
natural rubber, or else dissolved in benzine, after which the catalysing 
substance is eliminated by mechanical means and the benzine is removed 
by steam. 

Er3d:hrene rubber is a pure chemical product of formula (C4 
In this condition, the chemical properties of the rubber arc different from 
those of natural rubber, or rather we should say, this synthetic rubber is 
identical with chemically pure natural rubber, though not with natural 
rubber as placed on the market. Thus law ei3rthrene rubber, on expo¬ 
sure to air, oxidises more rapidly than the natural product, forming on its 
surface a crust of unknown composition ; hence the necessity of protecting 
erythrene rubber from the action of air. Another essential difference be¬ 
tween the two rubbers is that when subjected to vulcanisation by the ac¬ 
tion of sulphur alone, erythrene rubber gives a very fragile product, and the 
vulcanisation process requires much time, so that the rubber decomposes 
before the process is complete. Vulcanisation takes place at a tempera¬ 
ture of I35<^ C. 

From Ihe commencement of the experiment, the writer says, it was 
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evident that, in order to give the synthetic rubber all the qualities ol the 
natural product, it would be uecessar^^ to add to it a certain number of the 
substances that are found in the latter. The experiments carried out for 
this purpose showed that these substances are represented by the follou'- 
ing three grou])s : 


j) Substances preserving the lubber from rlceomposition when in contact with air. 

2) Substances accelerating the vulcanisation process, 

3) Substances increasing the elasticity and resistance of the rubber. 

The first group consists of tannic compounds, but these have a negative 
influence upon the qiialit}^ of natural rubber. The writer succeeded in 
replacing them by others possessing their good qualities and free from their 
defects, namely nitrobenzol and its derivatVes, and sulphur. 

The second group contains nitrogenous substances of undefined com¬ 
position. According to the writer, they can be replaced by pure nitroge¬ 
nous compounds, such as diethylamine mixed with oxides of lead, zinc and 
magnesium. These oxides are inevitably introduced into the rubber when 
it is vulcanised by the action of sulphur, vSo tha^‘ they cannot be unnecessary. 
The addition of amines brings about surprising effects: j.3 to 17.6. lbs. of 
amine to 3432 lbs. of rubber accelerate the vulcanisation 40 times 

The third group consists of the so-called “ rubber resins*’ ; these are 
of different chemical composition and structure. The writer states that 
their place can equally well be filled by colophony, Canada balsam, etc. 

In all, it is necessary to add aboitt 15 per cent of foreign substances to 
the synthetic rubber obtained from alcohol. 

From 100 parts of alcohol the process gives 14 to 18 parts of chemic¬ 
ally pure rubber, or 16 to 20.5 parts of the commercial product (including 
.secondary substances, such as colophony, amities, etc.). 

On the initiative of the General Direction of Indirect Taxation of the 
Ministry of Finance, this method of preparing rubber from alcohol has been 
subjected to qualitative and quantitative tests; the latter were finished in 
June IQ15. 

134a -Exp&rimsnts made in Java on .the Oxidisabihty 0 fthe Rubber of Hevm bm- 

siJIiejrfSiSm —Kerbosch, M., in l\TMedtrMniieH over’Ruhbvr, No. ilT, pp, itv-ijo, Ba* 
tavia, U)t4, 

Comparative experiments on the oxidisability of samples of rubber 
made from the same latex, but prepared in different ways. The oxidis¬ 
ability was studied under absolutely similar conditions, under the influence 
of sunlight and of diffused daylight. 

The different tests led to the following conclusions : 

1) Rubber prepared by the total evaporation of the Hevea latex 
resists oxidation better than rubber prepared by coagulation. 

2) The low oxidisability of rubber obtained by the eva4>oration 
of the latex is connected with the presence of the soluble substances of the 
latex, 

3) It has, so far, not been possible to determine to which of the 
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soluble substances in the latex this effect should be attributed. The pre¬ 
sence of quebrachite does not affect the oxidisability of the rubber. 

4) There is every reason to suppose that the chief advantage in the 
Brazilian method of preparing rubber does not consist in the operation of 
smoking the latex, but rather in concentrating it by evaporation, thus 
retaining the soluble substances. 

1343 - The Condensed Milk Industry in Chile. — opazo, Roberto g., in Boldinye h 

Sociedad de Fomento FabrU, Year XXXII, No, 8, pp. 550-554. Santiago, August 1915. 

A condensed milk factory, the only one at present existing in Chile, 
was established at Villa Alegre in 1907; in 1914 it was transferred to Gra 
neros, an important dairying centre. The factory includes, besides the 
section for condensing milk, refrigeration, pasteurisation and homogenisa¬ 
tion sections. 

The output in the last iew years has been some 10 000 cases yearly. 
The condensing apparatus can deal with 2500 gallons a day, the homo- 
genisers about half this ^ount and the sterilisers some 1000 gallons; the 
butter-making apparatus can take about 500 gallons an hour. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1344 - The Black Heart Disease of Poiato Tubers in the United States. — iiARTHot.o- 

MEW, E. T., in CcfUrcdblait jUr Bakteriologie, Parasitenkvnde •umi InfckHonskranhheitm, 

Vol. 43, Nos. 19-24. PP- 609-637. Jena, June 4, 1915. 

It has been observed during the last three years in the United States,, 
that during transport potatoes spoil and become black inside. 

The disease, called by the writer “black heart”, only showed itself 
when whole car-laods of potatoes were transported; it was not observed in 
the case of small consignments. Enquiries made with the view of ascer¬ 
taining the conditions under which the potatoes were dispatched, have show n 
that the tubers were put in sacks and sent in cars each provided with a stove 
in the centre. In the neighbourhood of the stove, the potatoes were often 
almost cooked, while the others were nearly frozen. If the journey last¬ 
ed more than lo days, the black tissue of the tuber contracted and a cavity 
was formed in the centre of the potato. 

The writer studied at the University of Wisconsin : a) whether it is 
possible to produce this disease artificially by placing the tubers under the 
same conditions as those obtaining in the cars; b) the physiological disturb¬ 
ances taking place in the tuters before the formation of the black tissue. 

In order to imitate the conditions in the cars, the potatoes were kept 
in different media containing gases and at various temperatures. The phy¬ 
siological dianges were studied by determining the different decomposi¬ 
tion products of the tuber. 

The experiments showed that the black heart disease of the potato is 
not due to a parasitic organism, but is attributable to physiological disturb¬ 
ances in the tubor. It can be artificially induced by €!!i:posing the potatoes 
to a temperature of 39-400 C. (optimum temperature 42-44® C.) for from 15 
to 20 hours. The 16 varieties of potato studied all gave the same result. 
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When the tubers were kept at a high temperature iti the presence of 
a large quantity of oxygen, the disease did not show itself. The writer there^ 
fore concludes that, when the temperature of the place where the potatoes 
are kept is high, the potatoes require more oxygen than there is in the 
free air. On placing the tubers that had been exposed to a high tempe¬ 
rature in a medium devoid of oxygen the internal tissues remained healthy. 

As a rule, it is impossible to recognise the disease without cutting the 
tuber. If diseased potatoes are kept longer than a week, a cavity is formed 
in the interior by the contraction of the black tissue. 

In both normal and abnormal tissue occur an oxidising enziyme (tyro¬ 
sinase) and a pigment (tyrosin), that give to the diseased tissue a colour 
varying from light pink to deep black. The increase of the pigment, the 
contact with a large amount of oxygen produced by the decomposition of 
the cells and the accelerating action of the oxidising enzyme, combine to 
produce an alteration in the colour of the internal tissue of the tuber, to¬ 
gether with the formation of melanin’', or “ humin 

The disease can be prevented by the ventilation of the cars and by not 
heating them to a higher temperature than 35® C. 

DISEASES DUE TO BACTERIA, FUNGI 
AND OTHER TOWER PTANTS. 

<;enerauties ^345 - Shipment of Pollen for Breeding Experiments to Avoid the Danger of Spread¬ 
ing Diseases. — See above, No. 1365. 

DISEASES 1346 - Sclerospora macrospora on Rice in Italy (i). — Gabotxo; e., in n Gior-^ 
m VAMOUS mU di Risicolturat Year V, No 18, pp. 392-394, i fig. Vercelli, September 30, 1915. 

CROPS writer has noted Sclerospora macrospom Sacc, present on panicles 

of rice in the Vercelli district (Piedmont), causing considerable injury. 

For the moment, owing to its sporadic character, the disease need not 
cause serious apprdiension; but its progress should be carefully watched, 
and if necessary diseased plants should be burnt. 

1347 - Ceres: a Hybrid Yellow Wheat Resistant to Rust and Straw-Blight. — See 

above, No, 1274. 

134S ” Premature Death of Young Hevea Branches and Injuries to the Trunks Pro¬ 
duced by Fungi. — Vriens, J G. C., in Mededcelin^m mn d&n Adviseur der A . U. R. 0 . 5 ., 
No. 2, pp. 19-21. Medan, Sumatra, 1915. 

In the Hevea plantations at Deli (Smnatra), it has been observed that 
the young branches, and sometimes also the trunks, are infected by fungi; 
the attack begins at the tips of the branches (which soon die) and spreads 
to the bark of the trunk When only young branches are attacked, the 
damage is not serious, since the tree only loses some of its leave$ and bran¬ 
ches and is able to recover when the weather is dry and favourable. When 

(3^ SeeR, Oct. 1915, No. i<)96. . , , . , 
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the disease spreads to the trunk, it may cause death of the tree and also 
spread to neighbouring trees. 

The disease is difficult to recognise if the trunk alone is attacked. It 
can be controlled by tarring the infected parts. As soon as the tar is dry, 
the diseased parts of the bark should be removed and carefully burnt. 

1349 - FriiiUaria iavolacraia, a New Host of Uromyces lilii in France. 

— MiRANDE, Marcel, iu CompUs rendus hebdomadaircs des seances dc la Soiiete dc Biologic^ 

Vol. lyXXVIII (1915), No. 16, pp. 530-331. Paris, November 5, 1915 

Uromyces lilii (I/ink) Fuckel is an autoecious rust growing on different 
species of Lilium and recorded also on Fritillaria meleagris. To these hosts 
must now be added F. involucrata, since the writer has found it infected by 
the fungus near Bigne. 

After having mentioned the biological and morphological characters 
of [ 7 . lilii, the writer draws attention to the fact that this species, which is 
nearly related to f 7 . crytlwonii (D. C.) Pass., and often confused with it by 
different writers, is distinguished from it especially by the occun’ence of 
spermogonia mixed with the aecidia and by having probasidia with simple 
longitudinal folds. 

1350 - Some Important Leaf Diseases of Nursery Stock in the State of New York. — 

Stewart, Vern B., in Cornell Umversity, Agricultural Experiment Station of the College of 

Agriculture, Bulletin 358, pp. 167-226, rig.s. 66 -<h. Ithaca, Kew York, xVpril 1915. 

The nursery business has become one of the most imix)rtant special¬ 
ised agricultural industries of New York State. The control of leaf dis¬ 
eases, which often cause heavy losses to nursery stock, is a problem for 
special consideration. The writer has carried out investigations and con¬ 
trol experiments in many nurseries in the State since 1905. The following 
are the diseases dealt with: 

Apple scab and pear scab, due respectiv'ely to Ventmia inaequalis (Cke.) 
Wint. and V. j>yyina Aderh. 

Apple powdery mildew, due to Podosphacm myacanthae (D. C.) De 
Bary or P. Umotneha (E. & C.) Salm. 

Yellow-leaf disease of cherry and plum; chis is due to Coccomyces 
kiemalis Higgins on Pmnus mium {sweet cherry), P. cerasus and P. penn- 
sylmnica; to C, pnmophmae onP. americam, P. domestica (plum) 

and P. imitUia ; to C. lukscens Higgins on P. scroHna, P, vkginiam and 
P. mahaleb ; the conidial form was knowm as Cylindrosporium, 

Powdery mildewr of cherry, due to Podosphacm oxyacanthae (B. C.) 
Be Bary: also.occurs on plum, hawthorn, persimmon, etc. 

Anthracnose of currants and gooseberries, due to Pseudopeziza nUs 
Kleb.; conidial stage, Gloeospo^nm ribis (Lib.) Mont, et Desm.; occurs on 
many species of Ribes. 

Septoria leaf-spot of currants and gooseberries, due to Septoria ribis 
Desm. 

Gooseberry mildew, due to Sphacrotheca mors-mae (Schw.) B. et C. 

Beaf-blotch of horse-chestnut, ,due to Laestadia msculi Peck, conidial 
form PhyllosHcta paviae Besm, 
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Peach leaf-ciir], due to Exoascus^ defonmns (Berk.) Fckl., which dlso 
occurs occasionally on plum and almond. 

heaf-blight of pear and quince, due to Fahraea maculata Atk., pycni- 
dial stage Entomosporium maculatum Lev.; occurs also on apple, Ciatae^^m, 
etc. 

Septoria leaf-spot of pear, due to Mycosphacrella scntina (Iwkl.) 
Schroter, conidial stage Septoria piricola Desm. 

Black spot of roses, due to Diplocarpon rosac Wolf, conidial stagt; 
known as Actinonema rosae (Lib.) Fr. 

Mildew of rose and peach, due to Sphaerutheca pamiosa (Wallr.) Lev., 
conidial form Oidium leucoconwm Desm. 

The majority of these diseases can be controlled by either Bordeaux 
mixture or lime-sulphur solution applied at inter\’-als during the growing 
season; for mildews, however, lime-sulphur is superior, and the writer 
recommends the addition to it of ferrous sulphate (3 lbs. to 50 gallons of 
the I to 50 solution) to obtain greater covering power and adhesiveness ; 
dusting with flowers of sulphur is also useful for mildews, x^articularly on 
roses. For peach leaf-curl one very thorough spraying with Bordeaux 
mixture or lime-sulphur at i to 20 before the buds begin to swell in spring 
is sufficient. 
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1351 - Weeds in Rice Fields in California.— See above, No. 1270 . 

1352 - Hypochoeris radicaia, a Troublesome Weed in New Zealand, — x\xkin- 
S 50 N, E. PI.,in The Journal at Agriculture, Vol. XI, No 2, pp. ii5*ii(), 2 %s. WeiUnjjton, 
N. Z,, Angu*it 20, 1015. 

The present article is the first of a series on some of the commonest and 
most important weeds of New Zealand. 

Catsear {Hypochoeris radicata) is probably the commonest and most 
widely distributed weed in New Zealand. It is found in all soils and situa¬ 
tions from the North Cape to Stewart Island and from sea-level to over 
5000^ ft. Its achenes are among the most frequently occurring impuri¬ 
ties in many agricultural seeds grown in New Zealand and especially in 
those of cocksfoot {Dactylis glomerata) and the rye-grasses [Loliuni spp*). 

3:353 - Eradi(5atiott of Perns from Pasture Lands in the Eastern United States. — cox, 

H. R., in United States Department of Agriculture, Farmer's Bulletin, No. r>o7,12 pp., H 
Washiagtoft, September 18, 1915. 

Over 200 species of ferns are known to be native to the United States; 
only two of these have become serious weed pests, viz. the hay-scented fern 
{Denmtaedtia puncHlobula) md the brake (Pteris aquilina). 

Several ot^er species are sometimes annoying, but they occur largely 
in low and moist places and do not give much trouble on good pasture 
land. They are principally the cinnamon fetn {Qsmunda cinnamomea), the 
marsh t^tn {Orihopieris thelypieris), and the sensitive fern {Ofioclea seftsibilis). 
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The two first species are troublesome in the hill coimtry of the INorth- 
eastern Stcates and the higher mountain country further south. On tlie 
Pacific coast the chief fern weed is Pteris aquiUna. 

This bulletin deals w'ith the fern problem of the Eastern States. Ah 
though the experiments here recorded were made with Dennstaedtia puncti- 
lobiila, there is no doubt tfiat the treatment found most effective with that 
species w^outcl apply equally well to Picris aquilim. Both kinds are peren¬ 
nials, with running root stocks more or less parellel to the soil surface. 

In most parts of the East wdiere the ferns are weeds the land is so steep 
and rocky that cultivation is not practicable. It has been found that the 
cutting off of the tops close to the soil surface twice a year for two years will 
kill out nearly all of the ferns. The best times to do the cutting are just pre¬ 
vious to sporing, or about the middle of June, and the middle of August in 
southern New York. 

Experiments were made in 1912 and 1913 to test the efficacy of spraying 
as compared with cutting and to learn the best methods of obtaiiiing a stano 
of grass and clover on the fern-infested area. The spra.y materials used w ore 
solutions of salt, arsenite of soda and iron sulphate. These substances w ere 
used in quantities of equal value. 

Of these three compounds, salt proved to be the best. The iron sul¬ 
phate was ineffective; arsenite of soda w^as effective, but from its poisonous 
character, its use involved some risk to men and animals; further, except 
in the large centres it is difficult to obtain. The quantity of salt required 
to the acre dqrends on the thicktiesSs of the fern; 200 lbs, per acre is usually 
ample, i Ib. of salt being used to about i ^4 of w’ater. A m,an with a 
knapsack sprayer ought to cover about 3 acres a day. The cost of spraying 
with salt is $1.05 per acre for each application, not including the cost of 
ha.tiHng the materials. Two sprayings a year seem to be about as effective 
as four, and are to be recommended. 

Cutting the ferns is usually a cheaper method than spraying (a man 
cuts about 3 5 *^ acres a day and the labour is the only expense incurred); 
further a good growth of young grass and clover may be obtained, which con¬ 
tributes to the reduction of the subsequent development of the number of 
ferns. Cutting is therefore to be recommended in preference to spraying in 
most situations, but if the land is very stony, si)rayjng may be the best me¬ 
thod. It was found that scattering seed on the patches where ferns 
had grown was the most important means of getting a stand of grass and 
clover, and that liming and fertilising in addition to seeding were of con¬ 
siderable benefit. 

INJURIOUS INSECTS AND OTHER EOWER ANIMATS. 

1354 - Relation of Bees to Fruit Production. — cavanna, guelfo (Reix>rt of Cominitt€c 
appointed by tbe Reale Accademia dei Oeorgofili di Eirenze) in AUi Mia Rmk Amdmh 
emnomm-ai^ram dei Georgofili di Fifeme, Series 5, Vol, XU, Parts 3 and 4, pp, 262*381, 
Florence, 1915. 

The committee appointed by the Reale Accademia economico-agraria 
dei Georgofili di Firenze, composed of I, Pestdlini (chairman), P. Bargagli, 
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A.Betlese, N.Passerini, and G. Cavanna (secretary), to study whether bees 
are destructive to fruit or not, has now reported. The enquiry was carried 
out by means of question-sheets in the different regions of Italy; from the 
knowledge acquired regarding the organisation and life of bees, the follow¬ 
ing conclusions are drawn up: 

1. Bees are not carpophagous, but uectariphagous and polleniphagous and therefore 
anthophilous: from their instincts, the conformation, function and movements of their man¬ 
dibles, as well as from the shape and consistency of the other mouthparts, they cannot per¬ 
forate the skin of fruit, and it is only incidentally that they lick and suck the juice exuding 
from fruits which have been injured by other natural causes. 

2. The injuries to orchards and vineyards sometimes attributed to bees are due to poultrj% 
wild birds, wind and hail, and most frequently to hornets {Vespa crabro), wasps {V. viih^ans^ 
Polistes galhca, etc.), vine-moths {Comhyhs, Polychmis, etc.) and other insects. The destruc. 
tion of hornets and wasps is recommended; it is easily effected, because these are social insects 
whose nests can be found without difficulty, while the adult individuals are attracted by every 
kind of organic substance (meat, fruit, etc) on which they can feed. 

3. Bees do not injure grapes or other fruit even indirectly; on the contrary, they are 
beneficial to them, either by bringing about, as anthophilous insects, the cross-pollination of 
the flowers, and hence the setting of the fruit, or by promoting the desiccation of damaged 
fruits from which they absorb the juice and pulp, thus preventing fennentation and rot 
extending to sound invididuals (this is especially the case with grapes). 

4. The orchards and vineyards frequented by bees give the most constant crops: the 
hive is a very useful, and sometimes a necessary, addition to the orchard. 

3. It would be of interest more from the scientific than from the practical point of view 
to carry out experiments to ascertain if bees, in directing their flight to spoilt fruits, have any 
preference as regards the kind of fruit, its stage of fermentation, and the nature and pro¬ 
portions of the glucosides it contains. 

6. In the interests of public economy agriculturist.^ are strongly advised no longer to 
entertain any suspicion as to the harmfulness of bees, and, whereover possible, to associate 
apiculture and agricultural enterprise. 

7. It is hoped that in the event of any changes being made in existing agricultural le¬ 
gislation, the statement—already implidtly made—of the inoffensiveness of bees, wdll be set 
forth in formal terms, and that the State will encourage the development of apiculture. 

MEANS OF 1355 - Food Habits of the Thrushes of the United States. — beal, f. b. u. (Assistant Bio- 
'PEEVENHON legist). —.United States Department of AgficuUure, Bulletin No. 280,33 pp., 2 figs. Washing- 

AND CONTRot ton, B. C, September 27, 1915, 

The following six species of the Tuxdidae are here dealt with: Town¬ 
send's solitaire {Myadestes townsendi), wood thrush {Hylooiohla mmtdim), 
veery {H,fu$cescens fuscescens), willow thrush {H. /. salicioola), grey-cheeked 
thrush {H. alidae aliem), BickneU’s thrush [E, a, bickmlli), olive-backed 
thrush {H, usMidasmainsoni),mssti-hdicked thrush (H. u. usiulaia), hermit- 
thrush {H. guUata subspp.). Except the first (which is confined to moun¬ 
tains in the West), all these species inhabit woods or swamps, and conse- * 
quently have little importance from the agricultural point of view. 

Ail of them eat a good deal of fruit, var3ring from 25 per cent of the to¬ 
tal food in EylooiMa alimae to nearly 60 per cent in MyddesUs townsendi] 
but as the great majority of this consists of uncultivated fruits they cannot 
dn this account be considered harmful. 

Of the insect food, ants form a marked, featureior all the species of the 
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genus Hylocichla (average 13 per cent of total food). Coleoptera, however, 
nearly alwa5^s form the largest percentage; in some cases useful species, 
such as Carabidae, are taken, while injurious species include : LepUnotarsa 
Coptocyclci signijeycL, OtioyhyHchus ovcitus, Sphenophoyas par- 
vtdtis, Laolmosterna spp., Euphoria spxj. and Allorhina nitida, taken by H. 
Must&lina ; j^hini curculio {Couoirachelus nenuphar)^ taken b\ H. juscescens ; 
various Scarabaeids, Elaterids and Rhynchopliora, taken by H, aliciae ; 
Lcptiuolarsa, Diahrotica soror, PhytonoMUs puHctatus and LctcJiHosieruGi spp., 
taken b\ //. ustulata (Rhynchox>hora make up 5 per cent of its food); Sca¬ 
rabaeids, Rliynchophora (including Conoiruchelus nenuphar and Epicaerus 
mbricatus),^ LepUnotarsa and DiahroUca vittaia, taken by H. guttata, Lar¬ 
vae of Lepidoptera are important, and form the principal animal food of 
Myadestes townscndi. 

Spiders, myriaxiods, sowbugs (Isoxioda), snails and earthworms are also 
eaten by most of the species. 

1356 - Biosieres rhagoletis n. sp, {Braconidae), a Parasite of Rhag^oletis 
pomonella, in Maine. (1). - woods, william CoLCOvcD.m ThcCmuidian Knlomo- 

Vol. XlyVir, No, <), pp. 293«,3o*i, plutc XU. lycmdoii (Out.), S(‘i)tcmt)cr lOLi- 

During the summer of 1913, while the writer was engaged iu studying 
blueberry insects in Washington County, Maine, ht found maggots infest¬ 
ing the berries ; these proved to be Rhagolctis pnmonell-a Walsh, the apple 
maggot or railroad worm. From larvae of this species collected at Cherry- 
field, Maine, in August and September, 1913, were also obtained twenty- 
one specimens of a parasite, which emerged from puparia kept under 
laboratory conditions, at various dates between Febniary 25 and April 21, 
1914. 

This parasite, which is the only one recorded from R. pommella, be¬ 
longs to the family Bmconidae, sub-family Ofiinaf. 

Specimens were also swept on the blueberry' barrens in Washington 
County during the summer of 1914; they had apparently considerably 
reduced the number of Rhagoleds larvae as compared with the preceding 
season. The writer did not oKserve ovipo.sition in the case of the parasite 
mentioned, but the latter is undoubtedly a larval parasite, although the 
adults do not emerge until after the pnparia have been formed. 

Dr. H. BT. P. Sevbrik has in 1915 bred the same parasite from pnparia 
of Rhagoktis pommiclla obtained dlher from wild crab or cultivated apjvles 
in Orono, Maine. 

Mr. E. A. Richmond, of Cornell'University, who examined some of 
the parasites collected at Cherxyfield in 1913, determined the insect -as a 
new species to which he gave the name of Biosieres rhagoleiis. 

The writer rq.roduces Mr. Richmond’s description, as well as the syno¬ 
nymy of the genus. 


[Ed.) 


(t) St-c also B. Jnn. uns, Mo. ny. 
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129 - Lepidoptera Injurious to Rice in Java. —uammerman, k. \\\, m Medcdcdm^at 
vivi het Laboratormn voor Plmtemiehien, No. 16, fig. >Soerabaia, 1915. 

At present five species of rice-borers are known in Java: Schoenohius 
btp'UncUjer Wlk., ScirpophagasenceaSndl,two speciesof CM!o and Sesamia 
inferens Wlk. 

The most serious pests of rice are Schoenohius and Scirpophaga] Sclioc- 
nohkis occurs throughout Java; Scirpophaga is principally found along the 
North coast and is more common there than Schoenohius. 

Sesamia generally prefers maize to rice and is only abundant on upland 

rice. 

The rice-borers have several parasites; often the pest is checked by egg- 
parasites. One of them, Trichonogyammaioiiea nana Zehnt., can destroy 
up to 60 per cent ot the eggs. 

The caterpillars live inside the rice stem and by their ravages produce 
“ dead hearts ” (which are called by the 3 avanese “ soondep the attacked 
flower-stems show dry ears (Javanese belook"). The loss of crop caused by 
stem-borers can amount to 10 per cent and in some vears it increases up to 
50 per cent. 

After the harvest many borers remain in the dry stems. (In Java 
each head is cut separately by means of a special kind of knife; the dry ears 
are not reaped and are left on the field). When the rice is harvested at the 
close of the rainy monsoon (April-May), as is generally the case and the fields 
lie fallow during the dry season, the borers hide themselves in the stumps. 
They remain there as long as the dry monsoon lasts, from May to Oc¬ 
tober, in a resting condition (Dutch '"droogteslaap” i. e. sleeping in the dry 
season). At the beginning of the next rainy monsoon, the caterpillars turn 
into pupae, the moths emerge and lay the eggs on the seedbeds for the next 
rice crop. 

The regions which suffer most from borers are those in which manv^ 
fields remain unprepared and unplanted during the dry season, because 
irrigation water is not available. 

When two crops of rice are grown in succession, the second crop can be 
infested by the offspring of the borers of the preceding one, but if the fields 
are prepared carefully and harvested more regularly, the damage is less 
serious. 

The pest is most eflBiciently checked by crop rotation, using a crop on 
which borers cannot feed. 

There are special borer-years, wherein the insects are most abundant. 
After very dry monsoons, folbwed by a late setting in of rains, we can expect 
a borer-year. In rainy monsoons with dry periods the pest also increases. 

During very dry months the borers which remain in the stumps on 
unprepared land, lie undisturbed in their resting state, but if these months 
(from May to October) are rather wet, a large percentage do not survive the 
dry season; moreover in this case many fields can be prepared and another 
crop planted after rice. 

So in 1903, 1906 and 1912 and following years the damage done by 
borers was most serious. 
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The pest is not influenced by fertilizers, onh if by a good fertilizer the 
stooling quality of the plant is increased and the crop ripens earlier, the da¬ 
mage is less severe. 

All varieties examined are liable to the attacks of borers; there is no 
variety known to be free from this pest, nor do varieties exist which are ob¬ 
viously preferred by borers. Only in some districts the bearded types are 
more seriously infested than the non-bearded types. 

Weak and bad stooling varieties are more damaged bj these insect ene¬ 
mies than otheis; the lo.ss of crop in these varieties is proportionally more 
serious, because the plants cannot recover. 

The most effective way to control this pest is to destroy the borers which 
remain in the stubbles after the harvest. 

Deep ploughing immediately after the crop is reaped is the best rr.iuedy; 
if this is impracticable, as in many unirrigated districts, burning the stubble 
is a good way of destroying the pest. 

If possible, crop rotation should be practi.sed. Tt is not advisable to 
grow two or more crops of rice in succession, unless large areas can be 
prepared and reaped at the same time. 

Another important measure is to kill the first brood of the borers; the 
egg-clusters on the seedbeds should be collected by children; for this reason 
the seedbeds should be arranged in rows of one meter width. One should 
begin the collecting of the egg-clusters when the plants are one week old and 
this should be repeated every five day^’s. 

Seedlings infested by borers should not be transplanted but should be 
removed and burnt or buried the same day. 

At the time of transplanting, all fields of one complex should have been 
prepared, .so as to guard the next crop against infec'tion by moths coming 
from unprepared land or fields not yet reaped. When cleaning transplanted 
rice, all dead hearts should be cut out close down to the ground and 
gathered and burnt or buried the same day. 

bight-traps may be put near the seedbeds to capture the iuoth.s. Or¬ 
dinary kerosene lamps placed in the centre of a tray containing water with a 
film of kerosene or other oil arc most useful, but they should he jjlaced under 
a shelter against rain. 

The best results wereol)tained with the ‘'liglit-tra]>-casc " which con-sists 
of a wooden framework, the sides of which are c-^vered with cheese cloth, 
leaving fn e only narrow slits, above which are fastened strips ol wire- 
gauze slanting downwards. The bottom of the case consists of the tray 
uith water and oil and the lamp is placed inside. By this method more 
moths are attracted and of these only a few escai)e. 

By distributing large coloured engravings and pamphlets in the Dutch 
and Malayan languages, the natives and others are made acquainted with 
the life-history of the borers and the methods of controlling the pest. 
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1358 - Di&prepis spengleri L., a Weevil Boring the Roots of Sugar-Cane in 

Porto Rieo. — Jones, Thos. II,, in Government of Poito Rico, Board of Commis^ir.iwi^ of 

A cult lire, Bulletin No. 14, 19 pp., ii figs. San Juan, P. R., 

The observations hitherto made regarding Diaprepis spongieri L. iu 
Porto Rico show that this beetle (known as the sugar-cane weevil root- 
borer) is very generally distributed over the island. The greatest injury 
to the roots of cane has been in the plantations on the south coast between 
Guanica and Aguirre, where during April and May 1913, injixrj?* was especi¬ 
ally severe. 

The larvae injure the root system of sugar-cane by pruning off the small 
roots and by tunnelling into the root-stalks. This injury has a very se¬ 
rious effect upon the cane, causing a stunting of the growth, and in cases 
of severe infestation, resulting in the death of the plants. 

Severe injury is usually confined to small areas and above ground the 
injured cane has much the same appearance as that damaged by other ene¬ 
mies, such as the larvae of white-grubs {Lachnosterna and rhinoceros 
beetle grubs [Strateguss^^.]. By an examination of the root-stalks, hovrever, 
the work of D, spengleri can be identified by the characteristic tunnels. 

The larvae have also been reported as feeding on the roots of the 
orange, and they have been found working in sugar-cane cuttings planted 
out and in grassland in course of ploughing. Further investigation will 
doubtless show that they attack the roots of various other plants. 

The adult beetles feed upon the leaves of a great variety of plants, 
among which may be mentioned, in their order of importance as food- 
plants at Rio Piedras : jobo (Spondias lutea 1 ^.), various citrus trees, agua- 
cate (Persea americana Mill.), m.augo {Mangifera indica T.), icaco {Chry- 
sobalanus icaco h.) of which it may attack the fruit, zarza {Mimosa ceva- 
tonia Cassia tora L., Cordia corymbosa (T.) G. Don., Phaseolus adenan- 
thus G. F, W. May, flor depito {Bradburya pubescens 0 . Etze.), bay^^-tree or 
ausii {Amomis caryophyllata Jacq.), madre de cacao {Erythrina glauca 
Willd.), malva {Malachra rotundifolia Schrank), Hyptis pectinata (h.) Poit,, 
Eucalyptus sp., and sugar-cane. In other parts of the island, the beetles 
have been observed on guava, rose and maize. 

The eggs are laid in clusters between parts of the same leaf or of se¬ 
parate leaves, the surfaces about the eggs being held together by an adhe¬ 
sive substance. In the field, the eggs have been found on the leaves of 
sugar-cane, Guinea grass {Pmicum maximum), grapefruit {dims decn- 
mana) and jobo. In the laboratory, the beetle freely deposited eggs on 
the leaves of icaco in the absence of other plants, but this must be con¬ 
sidered unnatural as careful examination of icaco plants upon which the 
beetles were feeding showed but few egg-clusters. 

The larva enters the soil immediately after issuing from the egg, and 
it is in this stage that the insect injures the root-system of the cane. Notes 
on the length of time passed by the root-borer in the soil as laiva, pupa 
and adult are not yet complete, but it appears that about a y^-ear elapses 
between the time any eggs are laid and the time the beetles developed 
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from them are themselves ready to oviposit. Apparently there is an over¬ 
lapping of broods. 

The beetles live for a considerable time, the females apparently lon¬ 
ger than the males. Females collected in the field and kept in confine¬ 
ment have remained alive from July 29 to INovember 8, and from August 
15 to November 7, 400 eggs being laid in the latter case. 

As regards natural enemies, the fungus Metarrhizium anisopliae has 
been found On beetles kept in confinement. A number of birds also feed 
on the insect and should therefore be protected and encouraged to breed 
about the cane fields. These are, approximately in order of importance ; 
clerigo (Tolmarchus taylori), pitirre [Tyrannus d. dominicemis), jui (Myi- 
archus antillanm), chango {Holoquiscalus hradyptems), judio [Crotophaga 
am)t m.iicaro {Gymnasio midipes)^ mariquita [Agelaius xanthomus), rui- 
senor [Mimus p. orphem), calaiidria [Icterus portoricensis), pajaro bo bo 
[Coccyzus amcricanus and C. m. nesiotus), zorzal pardo [Margarops f. jus- 
catus), zorzal [Mimocichla a. portoricensis), gorrion [CoUmiiculm .s. intri- 
catus)% gallareta {Gallinula g, gakata). 

The collection and destruction of the beetles and grubs is recommended 
as the best means of control so 'far known; collection of the beetles 
should be carried out in the periods in which they are obunclant on their 
food-plants (at Rio Piedras from October to December). The grubs, pupae 
and adults in the soil may be collected at ploughing time, or in cases of 
serious infestation the affected stools may be removed and those found 
in the soil and root-stalks destroyed. In either case root-stalks contain¬ 
ing grubs should be destroyed immediately. Cutting and burning of grass 
about the fields m.ay be advisable if eggs occur in mimhers on it. Incom¬ 
plete experim.ents indicate that the beetles cannot be satisfa.ctorily killed 
by applying poison to the plants upon which they feed. 

13.59 - lyienchus the Cause of a Root Disease of Sugar-Cane and Banana 

in Fiji, Hawaii and Jamaica. ■—Coint, 1^. Journal of a ^>nt'ultural Kasrarch, 
Vol, rV, No. 6, pp, 2 Washington, D. C., .Soptoniber j >, 

A serious outbreak of a disease among bananas (Musa sapientum) 
in Fiji in 1890-91 caused the planters great uneasiness. Investigotious 
of the cause of the disease carried out by the winter, especially at Suva, 
revealed the presence in the roots of the bananas and the soil surrounding 
them of a new species of nematode, to which the name of Tylmcdms sbuilis 
was given (1892). Only the male was seen at this time. 

In 1907, the writer met with the san?,e species of nem*atode on the roots 
of sugar-cane in the plantations at Kauai, Hawaiian Islands. Both sexes 
were found in abundance, and to these specimens, which at the time 
appeared to represent a new species, the name Tylencbus Uformis was ^ 
applied (1907). T, Uformis proved to be a true parasite which did con-' 
siderable injury to the roots of sugar-cane. The roots when attacked soon 
succum.bed, and the new roots thrown out by the plant in their turn 
became infested. 

Sections of the attacked roots showed cavities containing all .stages 




17x6 


INSECTS INJURIOUS TO VARIOUS CROPS 


of the nematode. Investigations made in the soil adjacent to the roots of 
the sugar-cane did not disclose any stage of the parasite living free in the 
soil. 

Recently this same nematode has been reported by S. Ashby as 
attacking the root system of bananas (Gros Michel variety) in Jamaica, 
where the disease caused by the parasite is locally called black head 

A comparison of the species fotmd in the Fijian islands with those of 
Hawaii has now led the writer to establish the identity of T. similis and 
T, biformis. The species should therefore bear the prior name “ Tylenchus 
mnilis Cobb, 1892 

The writer gives a description of the external and anatomical charac¬ 
ters of the parasite based upon specimens from Jamaica. 

i3rio'-™The|Violet Rove-Beetle (Apoce//i/s spAaer/co///s) Injurious to Violets and 

other Ornamental Plants in the United States, — chitxenden, p. h, — United States 

Department of Agnculturc, Bulletin No. 264, 4 pp., i fig. Washiiiglon, D. C., 1915. 

From the year 1901, a small dark-coloured rove-beetle, Apocellus sphae- 
rkoUis Sq-y {Staphylinidae), has been reported as an enemy of violets and 
other ornamental plants (lilies, dahlia, pansy, forget-me-not, etc.) in va- 
rioiis localities in the United States. The insect is a very common one in 
the United States and is quite generally known as feeding on humus and 
decaying vegetation. There is now, however, no doubt that it devours 
the flowers and leaves of violets and other plants, both under glass and in 
the open. 

This insect resembles superficially the pavement ant [Tetramorimn 
caespUum F.) and swarms in numbers on plants in the manner of ants, 
for which it may often have been mistaken. 

To attract the beetles, in one case decaying leaves (spinach, kale and 
chickweed) were deposited in piles at regular intervals about infested vio¬ 
let plants; later the leaves were quickly dipped into hot water, which 
killed the insects, the leaves afterwards being restored as traps. Thanks to 
the use of this method, four years after the occurrence of this insect on 
hot-house violets it had disappeared as a pest. The same year it was re¬ 
ported as having been exterminated in three pansy beds by the use of pow¬ 
dered tobacco. 

Injury from Apocellus sphaencoUis might be prevented by carefully 
searching for it in the soil, or in the dead leaves used as"a mulch in violet 
or pansy beds. Sterilisation of this material before use would result in 
the destruction of the insect and prevent its introduction into the green¬ 
house or flower-beds. 

Fortunately comparativdy simple control means can be employed, 
since it is not desirable to fumigate violets when they are in bloom. Nico¬ 
tine extracts are practically impossible, because of the more or less per¬ 
manent odour which would obliterate that of the violets, and it isequalty 
obvious that the use of arsenical sprays would be inadvisable. 



1717 


INSECTS INJURIOUS TO VARIOUS CROPS 


1361 “ Rhabdopteruspicipes on Cranberiy in New Jersey. — scammell, h. b. 

— Jjiilldut of the r. S Department of Aj^nculturc, No. 263, 8 pp , 2 plates Washington, 

July 10, 

“ Cranberry rootwonn'' is the name given to the larva of Rhahdop- 
tems picipcs Oliv. {Chrysomdidac), a small brown beetle recently found on 
a number of cranberry bogs in Jersey. It is widely distributed through¬ 
out the United States and is also reported from Canada. Previous to its 
discover}" on the cranberry it was not regarded as of economic importance. 
The few other plants recorded as hosts of the beetle are myrtle, basswood 
(Tilia), wild and cultivated grape, blueberry {Vaccinium sp.) and ink-berry 
{Ilex glahraY 

The chief injury to the cranberry is caused by the feeding of the lar¬ 
vae on the roots and runners. The adult beetle feeds on the foliage and 
fruit, but does not injure these seriously. The plants which suffer most 
are those growing on sandy land, or what are usually termed “ savannas’". 

The beetles appear in numbers about the end of June, defK^sit their 
eggs in the soil and die before the autumn. The larvae feed on the fibrous 
roots and bark of the larger roots until late autumn, when they hil)ernate 
in cells formed in the soil. Some spring feeding of the larvae occurs. Pu¬ 
pation begins early in June, the average duration of the stage being i^j 
days. 

Mo satisfactory practice in the use of the water for flooding to exter¬ 
minate the larvae has been found. Negative results were obtained in 
using insecticides for the destruction of the larvae and pupae present in 
the ground; insecticides are of some use against the adtilt insects when 
feeding on the leaves. 

Invigorating the plants by the application of fertilisers or sand pro¬ 
mises better results. 

1362 - New Records of Eccopto^aster (Scolytus) rugufosus on Fruit Trees, 

in California (i). — ICSSIC, K. O., in 'Ihe Monthly Jiullnin, ('alifotma State Com¬ 
mission at Horticulture, Vol. IV, No. 9, p. 445. Sacramento, Cal., vSepteiuber 1915. 

The loquat (Eriohotrya japonica) has been added to the list ol fruit 
trees attacked by the shot-hole borer or Iruit-tree bark-bertle [Eccoptogas- 
ter [Soolytiis] rugulosm Ratz.); beetles were taken from living trees at El 
Modena (Orange County), April 10,1915. The wtilcr was recently informed 
that several trees in poor condition and not at all healthy had become in 
fested in that same county, but that the work of the borer was not a serious 
problem in so far as loquat trees are concerned at El Modena. 

New areas of infestation of this beetle a’-e gradually appearing in Cali- 
iofuia. It was first recorded at Ontario, San Bernardino County, where it 
exists in considerable numbers in an apricot orchard. Plum tiees were also 
infested in the same locality. In the autumn of 1914 Eccoptogasier was re¬ 
corded as attacking apricot and cherry trees at Beaumont and Banning, 
Riverside County. The record from Orange County enlarges the district 
infested by this insect to three counties, all in the southern part of California. 

m). 


(i) St'C D. I'cb. t<UJ, No, 627. 
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A single beetle was taken from a shipment of fruit trees from Ontario, 
CaL, in the autumn of 1913, which indicates that the insect may have been 
shipped elsewhere in a similar manner. 

1363 - Two Serious Fruit Pests New to Canada: Eriophyes ribis and Taenio^ 
ihrips pyri in British Columbia, — Hewitt, Gordon c. (Oomimon ruitomoio- 
gist), in The AgncMltuml Gazette ot Canada, Vol. 2, No. 8, pp. 732 - 737 , 4 Olpma, 
August 1915. 

During the spring of 1915, the discovery was reported in British 
Columbia of two new serious insect pests of fruit whose establishm.ent in 
Canada had not hitherto been recorded. The currant gall mite {Eriophyes 
ribis Nalepa) was found on black currants in a restricted area near Dun¬ 
cans, B. C., where no doubt it had been introduced from Great Britain (i). 
The pear thrips [Taeniothrips pyri Daniel) was found near Victoria, 
B, C. ; this also is well-known in Europe, as well as in the United States, 
and especially attacks pear, prune, plum., cherry and peach. 

Action was at once taken by the Provincial Departm.ent of Agricul¬ 
ture to restrict and control the infestations. The writer describes the two 
pests and refers to the data furnished by previous observers. 

1364 - Varieties of Apples Relatively Resistant to Woolly *^Aphis [Eriosomst 
\Schizoneura\ laniger^) (3). — Enfer, V., in Revue Horitcole, Year 87, 1914- 
19,15, No. 29, pp. 566-567. Paris, October 16,1915. 

After ha\dng mentioned the rules to be observed in the application of 
the proposed remedies against Eriosoma {Schizonewa) lanigem, the writer 
states that a question which would repay closer investigation is that of the 
resistance of certain varieties of apples to the attacks of this aphis. 

Exam.ination of mj plantation or garden containing a number of 
varieties grown in different shapes at once reveals marked difference in the 
degree of infection: White Cahille, for instance, is almost always badh^ 
attacked, especially in ,a w’^arm position. A classification of apples accord¬ 
ing to their susceptibility to woolly aphis would be useful in allowing grou]>- 
ing of varieties of similar character so as to simplify insecticidal treatment. 

As regards situation, it m.ay be said that the insect spreads most ra¬ 
pidly in the warmest and driest spots. 

In the case of double cordons one above the other, the lower cordon 
is always more attacked than the upper. 

The writer made some observations during the sum.mer of 19x5 in 
a garden surrounded by walls and backed by a large park. These observa¬ 
tions have naturally only a local value, but if multiplied, might furnish 
excellent data for future planting. The garden is somew^hat warm and the 
soil m.arly, rather cold in winter, but becoming easily warm, and dry in the 
summer; in spite of this, the immune apple trees show good growth atxcl 
produce fine, highly-coloured frrdt. 


(1) See also B. Mardi 1912, No, 596; B, Jan. 1914, No, 86. 

(2) See also R. Marcb 1915, No, 331. 


(Ed,), 
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Vayiciics severely attacked, — While CiiiviUc, Reinettc de Causr, Rcincttc dc I'.randville, 
Rciiie des RcineltcB. Belle Plcur Jaunc. 

Varieties midemtcly attacked, — Reinette de Champ (laillard (from the Basses-Alpes), 
Fenouillct (.»ris, Mac lycllan, Chelmsford Marvel, Stunner’s Ihppin. 

Varieties slV^htly attacked. —Api Rose, Baldwin, Beauty of Kent, Belle Dubois, Blenheim 
Orange, Calville Uesaus, Calville Saint-Sauveur, Chataignier, Cox’s Orange Pippin, Grand 
Alexandre, Jeanne Hardy, Idgcon Rouge, Rambourg d’Hi^'er, Reinette Burchart, Reinette 
du Canada Blanche, Reinette du Canada Grise, Reinette Franche, Reinette Dorce, Reinette 
de Harbert, ReincUe Thouin. 

Varieties nearly free or rarely attacked. — Belle Josephine, Court-pendu, Reinette 
Baumann. 

Varieties completely free. — Borovitsky, Precoce dc Cronccls : both of these have been 
found free in a number of other cases 

1365 “ Hybrid Direct Bearer Vines Resistant to Phylloxera, obtained in France and 

in Italy, — See above, Nos. 1301 and 1302. 

1366 - 'Mye/ofs phoenicis sp. n,, a Pyralid bred from Dates in Algeria and in 

England. — Durranx, John hartley, in The EntomologisVs Memthly Mav^arAnc, Vol, I4, 

(Third Series, Vol. I), No. ii (No. 618), pp 303-304. I/ondon, November 1915. 

A systematic description of the new species Myelois ptoenicis (Phy- 
citidae). This species, which will probably prove to be of economic import¬ 
ance, feeds on dates, and may be widely spread by commerce. It was 
first met with by lyord Wausingham, who bred it in Algeria (Constantine, 
Hammam-es-Salahim) in April 1904; later (December 1911 and July 1912) 
it was bred by Mr. R, South from dates purchased in London; during 1915 
I/ieut, N. D. RibEY has sent from France to the British Museum (Natural 
History) dates infested by larvae which may belong to this species. 

1367 - The Palm Beetle {Oryctes rhinoceros) in Bengal. — Sen, p. c., in Depan- 

ment of Agriculture, Bengal, Leaflet No, 2 of 1915, pp. 1-2.B. S. I’rcss, 1915. 

This large black beetle is very injurious to cocoanut trees, as it eats 
into the soft tissues, attaclung the unopened leaf or base of the fruiting 
stem and makes its way into the soft heart of the plant.. An attacked tree 
either dies or lives in such a miserable condition that it bears only a small 
number of fiuits. The pest appears practically everywhere cocoanut 
palms are grown and only recently a report of serious damage done by the 
pest has been received from Cox's Bazar (Chittagong). 

The female beetle lays eggs (about xo) at night on dung heaps or on 
any decaying vegetable matter. The egg hatches into a white grub which 
is commonly known as' gobre pokawhich begins to feed on the decompos¬ 
ing vegetation. The full-grown grub is about three inches long. It then 
pupates there or under eaith and then the beetle emerges and attacks the 
trees. The male has a distinct horn and is therefore called the Rlnnoceros 
Beetle. It also feeds on the palmyra palm. The beetles ate generally 
found from April till November. 

Cowdung heaps should be examined in November and grubs which are 
found should" be destroyed. 

As the beetles are attracted to light, a light-trap may be used from April 
till June, An ordinary hurricane lantern may be hung up at night over 
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an earthen vessel with water and a little kerosene so that the beetles thus 
attracted may fall on the kerosenised vratex and die. In big plantations, 
fires may be lit at night to attract the beetles, where they may be killed 
easily. 

When any sign of attack is noticed, the trees should be cleaned and the 
beetles destroyed. They may be extracted from the tree with stiff wire. 
The holes should be closed wdth dry grass dipped in coal tar. 
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of Offals in the Hour of Cereals, 
1338. A New Delicate Method of 
Analysing Oiks, 1339. 

Anatomy and Physiology of Live¬ 
stock: The Relations of Vitamine 
to Lipoids, 68. Experiments with 
Abderhalden\s Method for the Early 
Determination of Pregnancy, 69. 
The Impel tance of the Olycxiiides 
of the Fatty Acids of Low Molecu¬ 
lar Weight Present in the Milk- 
Ihxt of Different Mammals, 70. 
In€tt‘ase in the Milk St.‘cretion of 
Cows under the Influence of Sub¬ 
cutaneous Injections of Carbohy- 
drafewS; 71. The Supptession of 
Growth and the Capacity to Grow, 
73. Observations on the Isolation of 
the Substance in Butter-Fat which 
Exerts a Stimulating Influence on 
Growth, 74. Studies on the Phy¬ 
siology of Reproduction in the 
Domestic Fowl. VIII: On some 
Physiological Effects of Ligation, 
Section or Removal of the Oviduct, 


75. The Effect of Corpus Luteum 
Substance upon Ovulation in the 
Fowl, 76. The Relation Between the 
Transformation of Energy and Ni¬ 
trogenous Metabolism during Hun¬ 
ger, 295. The Influence on Growth 
of Rations RCvStricted to the Grain 
of Maize, or Wheat, 296. The Value 
of the Proteins of Cereal Grains and 
of Milk for Growth in the Pig and 
the Influence of the Plane of Pro¬ 
tein Intake on Growth, 297. Aci- 
dosivs in Omnivor a and Flerbivora 
and its Relation to Protein Storage, 
298. The Relation to One Another 
and to the Skeleton of the Glands 
Forning Internal SecretioiivS, 402. 
The Behaviour of certain Amino- 
Acids in the Metabolism of Birds, 
403. Changes in the Weight of Cal¬ 
ves, Lambs, Ricks and Pigs shortly 
after Birth, 523. Butter Fat in 
Relation to Animal Growth, 830, 
See also Feeds and Feeding. 

Anckihsostoma see Hygiene. 

Andropogon: A, Jschaemum, 53. 
mfus, 201. A. Xeraohne, 472. A. 
zizanioides var. gemina and var. 
iiigvitans in the Philippine, 1037. 
A, annulatus and the Improvement 
of Natural Grasvsland in India, 12S1. 

Anona: A. cherimoHa in Malacca, 135. 
A. sqimmosa and A. sp. in the Phi¬ 
lippine, 186, T037. Studies on Plii- 
lippine anonaceae, 1298, 

Apiculture see Bee Keeping. 

Apple : A study of Variation in tlie 
Apple, 54. Tillage and Soil Mulch 
in the Orchard, 145. The Best Va¬ 
rieties of Apples for Pennsylvania, 
183. Yields of Apple Trees at Differ¬ 
ent Ages, XS4. Ten Y&rs^ Profits 
from an Apple Orchard, 217. The 
Varieties of Apples Best Suited to 
British Columbia, 2S5. Oassifleation 
of cider apples, 517. Comparison of 
Tillage and Sod Mulch in an Apple 
Orchard, 686. Comparison of Apple 
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Plantations on tilled Soil and With 
Sod Mulch, 716. Apples of the Cor¬ 
dilleras, 1046. Finit-Bnd Deve¬ 
lopment of the Apple, 1299. Compa¬ 
rison of the Growth of Apple Trees 
Pruned and not Pruned in the Sea¬ 
son of Planting, 1300. 

Apuleia praecox, in Brazil, 1152. 

Araca, 712. 

Afctocafpus odomiissima in Malacca, 
135 - 

Arenga mindorensis, in the Philippine, 

1037- 

Argentine Republic : The Internation¬ 
al Movement of Feeding Stuffs, 
page 481. Culture of Rice, 491. The 
Principal Varieties of Wheat grown 
page 89s. 

Asoophyllum nodosum in Ireland, 789. 

Ash tree in Alfold in Hungary, 56. In 
the North American Forestry, 194, 
In Italy, 612. 

Aspen : The Role of the Aspen in the 
Reforestation of Burnt Areas on 
Mountains in Arizona and New 
Mezico, 288. 

Aspergillus ierricola, 256. 

Asses and Mules: In British In¬ 
dia, 78. Tuberculosis in Donkeys 
398. Imports and Exports in the 
Honduras Republic, 997. In Angola, 
1064. In Ottoman Empire, 1321. 

Aslronium spp. in Brazil, 1152. 

Austraha: Selection and Variety 
Wheat Trials at the Rutlierglen 
Experiment Farm, Victoria, 29. 
Plants, Including, Fimgi, Poison¬ 
ous, or otherwise InjurioUvS to 
Man in Australia, 137. Wheat Breed¬ 
ing, 164. The Tanning Barks of 
Victoiia, 277. The International 
Movement of Feeding Stuffs, page 
481. The Influence of Weather 
conditions upon the Amoimts of 
Nitric Acid and of Nitrous Acid 
in the Rainfah in Victoria, 677. 
Report on the Fourth Egg-Eaying 

. Competition, 839, 945. 


Austria: New Experiments on the 
Action of Nitrogenous Manures, 
148. Average Yields of Beets and 
Beet Sugar for the Ten Years 1902 
to 1912, 178. The Production of 
Wine, 218. Kalusz Kainit, 252. 
Production of Superphosphate, p, 
S2y, The International Movement 
of Feeding Stuffs, page 481. The 
Utilisation of Feins in Cainiola, 
723. 

Averrhoa, Carambola, 186. 

Aviculture see Poultry. 

Avocado, goldstorage, 225. 

Azotobacter see Microbiology. 

Babi^ah, 712. 

Bacillus abortus, 4. 

Bacillus hulgaricus for preparation of 
Bulgarian milk, page 169. The Use 
of, in Starters for Making Swiss 
or Emmental Cheese, 645. 

Bacteriology and Soil Organisms: 
Research Work in 1915 at the Agri¬ 
cultural Experiment Station of 
the University of Wisconsin, 4. 
The Nitrogen Metabolism of Soil, 9. 
The Principal and Most Recent Ap¬ 
plications of Bacteriology to the 
Dairy Industry, page 168, Influence 
of Calcium Carbonate in Neutra¬ 
lising the Injuiious Action of Mag¬ 
nesium Carbonate on Azotobacter 
chroococcum, 250. The Enzymes 
of Aspergillus terricola, 256. On the 
Presence of Azotobacter in Danish 
Woods and on the Value of Azoto¬ 
bacter Culture for the Determina¬ 
tion of the Dime Requirements in 
Woodland, 352. Studies on Soil 
Protozoa: So'me of the Activities 
of Protozoa. 460. Contributions 
to the Knowledge of the Physiology 
and Distribution of Denitrifying 
Thiosulphate Bacteria, 461, The 
Favourable Action of Manganese 
upon the Bacteria of Eeguminosse 
Nodules, 471. Effect of certain 
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organic Soil constituents on Nitro¬ 
gen Fixation by Azoiohacief, 578. 
Investigation on Protoson in Rela¬ 
tion to the Factor limiting Bac¬ 
terial Activity in Soil, 579. NotCvS 
on Some Methods for the Examin¬ 
ation of Soil Protozoa, 580. The 
Bacteria of Frozen Soils, 581. 
The influence exerted by the Na¬ 
ture of the Soil upon the Bacterial 
Life and Chemical Changes in the 
Soil, 682, Antagonism between 
Anions as affecting Soil Bacteiia, 

683. Methods of Counting Bacteria, 

684. sStudies on Ammonification 
in Soils by Pure cultures, 787. Soil 
Organic Matter as a Culture Medium 
for Azotobacter, 890. The Effect 
of Copper, Zinc, Iron and Lead 
Salts on Amnionilication and Ni¬ 
trification in Soils, 892. 

Bamhusa Blumeana, 1037. 

Bananas : Manures in Central Ameiica 
23, In Malaya, 135. The changCvS 
in composition of Peel and Pulp 
of Ripening Bananas, 367. Produc¬ 
tion and Exports in Honduras, 997. 

Barbatimas, 712. 

Barley: Culture in Peru, 134. New 
Experiments upon the Action of 
Nitrogenous Maniucs in Germany 
and AuvStria, x-^}8. HorcU%mi disH- 
chum var* nudum and H. spp., 159. 
Migration of Reserve Material to 
the Seed in Barley Considered as 
a Factor of Productivity, 267. In 
Japan, 344. Report on the Selec¬ 
tion of Barley at Svalof from 1911 
to 1914, 369. Production and Ex¬ 
ports in Russia during Years X910- 
14, 672, Moi'phology with Refer¬ 
ence to its Enzyme-Secreting 
Areas, 693. Continuous Glowing 
and the Liming of Acid Soils, 908. 
Sulphuring of Cleaned Barley and 
Treating it with Talc in Get many, 
909. Researches on the Heredity 
of Nitrogen content and Size of 


Grain, 1138. Influence of cultural 
Methods on the Yield of Spring in 
the Great Plains Aiea, 1271. 

Barket Willow Culture, 377. 

Bassia biUyracea, 503. 

Bat Guano in the Caves of Metapan, 
San Salvador, 790. 

Bean : Culttue from Burma, 5. For 
Semi-Arid Regions, 36. Experiments 
on Selection and crossing of Beans 
with Variagated FoHage, 482. The 
inheritance of Colour in the seeds 
of Phaseolus vulgaris, 483, The in¬ 
fluence of Position in the Pod upon 
the Weight of the Bean Seed, 493. 
See also, Vicia, 

Beard Glasses used for Brush-making, 

53. 

Bee Keeping :The Aitificial Fertili¬ 
zation of Queen Bees, 85. The 
Temperature of the Honey Bee 
Cluster in Winter, 209. In the Unit¬ 
ed States, 216. The Encouragement, 
of Bee-Keeping in PrUvSsia, 313:. 
Inheritance in the Honey Bee, 416. 
A Method of Recording Colour 
Variation and of Investigating 
Inheritance in Honey Bees, 841* 
The Yield of Wax fi-om Wild Bees 
in the East Indies, 947. A New 
Multiple Honey Extractor, 951* 

Beech, in Alfolcl in Hungary, 56. In 
Western CaticavSus, 57. Experiment 
in thinning 60. In North American 
Forefitry, 194, 

Beets : New Experiments on the Ac¬ 
tion of Nitrogenous ManurcvS in 
Germany and Austria, X48. Indi¬ 
vidual Selection in the Formation 
and P'ixing of Varieties and Types, 
702. See also Srigar Beets. 

Belgium: Average Yields of Beets 
and Beet Sugar for the Ten Years 
1902 to 1912,178* The Internationai 
Movement of Fertilizer, page 32$, 

Berseem, see Clover. 

BerlhoUetia excelsa, 135, 1303, 

Belula verrucosa, 56, 
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Bibos soTidaicus dowiesticus and B, 
javanicus typious, 1062. 

Biota oHentalis, 56. 

Birds: The Effect of Mosquito-destroy¬ 
ing Solutions, 89. 

Bitter vetch, Vicia ervilia, 359. 

Bones: The Influence of Fineness upon 
the Availability of Bone Meal, 147. 
International Trade, page 559. 

Bonyhad, page 10. 

Bor ass us flabellifer, Palmira Palm, 
as a Source of Sugar, 608. 

Borax in Stables to Prevent the Breed¬ 
ing of Elies, 64. 

Bos indtous. The Zoological Relation¬ 
ship between the Banteng (Bibos 
. sondaicus) and the Zebu, 1062. 

Brachysm of Cotton, 596. 

Brazil: Zebus in the State of Rio 
Grande, do Sul, 80. Work of the Ex¬ 
perimental Station for Sugar .cane at 
Escada in the State of Pernambuco 
from October to December 1913, 

, 138. Gramineae in the State of 

Parana, 472. Cattle Breeding and the 
Dairy Industry, 530. Acclimatisa¬ 
tion Experiments with European 

■ cattle at Paraiia, Results of Im¬ 
munisation against P3n'oplasmosis 
623. Reorganisation of the Meteo¬ 
rological Service, 779. Red Soils 
and Phosphatic Manuring in the 
State of Sao Paulo, 797. Reorga¬ 
nisation of the Stock-Breeding De¬ 
partment, 833. Creation of a Cen¬ 
tral Station of Agricultural Chemis¬ 
try and Reorganization of the Bo¬ 
tanical Garden, S83. Decrees and 
Regulations Dealing with the Reor¬ 
ganisation of the Agricultural Ser- 
vces, 884, The Tannin Plants of 
Brazil, 1152. Importation of Breed¬ 
ing Animals to Brazil Subsidised 
by the Government, 1183. 
phabetical List of Indigenous and 
Exotic Cultivated and Wild Fruits in 
the States of Brazil, 1297. Bra¬ 
zil Nut (BerthoIleHa exceUa), 1303. 


Bread-making: Alum in Foods, 136. 
Milling and Baldng Qualities of 
Victorian Wheat, 220. The Use of 
Goosefoot Seeds in Bread-making, 
428. The Influence of the Environ¬ 
ment on the Milling and Baking 
Qualities of Wheat in India, 542. 
The Modifications Undergone by 
the Components of Flour during 
Baking and the Chemical Composi¬ 
tion of Bread, 543. The Use of Po¬ 
tatoes and their Derivates in Bread- 
making, 544. The Use of Rice 
in Bread-Making, 545. On the Col¬ 
loidal Swelling of Wheat Gluten, 
741. Durra (Sorghum vulgarc) as a 
Substitute for Wheat in Bread¬ 
making, 742. Disadvantages result¬ 
ing from the Addition of a certain 
Quantity of Rice Flour to the Wheat 
Flour used in Bread-making, 853. 
The Food Value of Wheat Flour and 
Bread in Relation to its Phosphorus 
Compounds, 961. Composition of 
the Grain Flour and Milling Offals 
of Flour Varieties of Irish Wheat, 
962. The Manufacture of Bread 
from Potatoes in Germany, 963, 
Manufacture of Bread from Flour 
with Sugar Beets in Germany, 964. 
Butyric Fermeiitation in Bread- 
Making in the Province of Rome, 
965. Storing Bread with its Natural 
Moisture, 966. 

Breeding of Live Stock: The present 
Condition of Cattle Breeding in 
Hungary, page 7. Punjab cattle 
census, ,of 1914, 78. The raising of 
Live stock in Peru, 134, Livestock 
in Farms in the United StatevS, zi6. 
Live Stock in Saskatchewan, Ca¬ 
nada, 343. Cattle Bleeding in Bra¬ 
zil, 530. Live-stock breeding in 
Russia, 672. Reorganisation of the 
Stock-Breeding Department in Bra¬ 
zil, 833. Stock Breeding in Angola, 
1061. Importation of Breeding ani¬ 
mals to Brazil subsidised by the Go- 





vernment 1183. Ivive Stock Breed¬ 
ing in the State of Rio Grande do 
Sul, Brazil, 1320. 

Breeding, Plant see Selection. 

Brewing and malting factories, page 
The Proteolytic linzymes in 
Malt, 740. Study of the Soft Re¬ 
sins in Sulphured and Unsulplimed 
Hops iji cold and in open Storage, 
1293 - 

Bfiza hmcJiycImrele, ^72. 

Bfomits mollis, 36. B, unioloides, 1147. 

Buckwheat: in Japan, 344. 

Buffaloes in the Punjab, 78. 

Building construction: Turret Cove¬ 
red-Court for Farmyard Manure, 

, 215. The Engineering Piopertics 
of Soils, 847. Methods adopted for 
Judging the Economic Results of 
Peasant Farming, 848. Intensity 
of Cultivation and Net Yield in 
Farming, 849, The Cost of Produc¬ 
tion in Missouri Farms, 1078. Oil- 
mixed Portland Cement Concrete, 
1x95. See also Dams, Drainage 
Hydraulics etc. 

Biiri, T037. 

Bursati Disease of Plorses in India, 291. 

Butte, The Elephant Butte Dam. The 
Greatest Irrigation Enterprise in 
America, 16. 

Butter from Ri|)ened Cream, page 170, 
x8x. Exportsof Peru, 1 34. Mouldiuess 
in Butter, 434. Russian Exports, 
in X913, 672. 

Byrsnnima cmssifolia in Brazil, XI52. 

Cacao : Manures in. Central America, 
23, The Cultivation of Cacao in 
Togolancl, 50. Exports of Peru, 134. 
Manuring Experiments with Cacao 
in Dominica, 180. The cultivation 
in the Gold Coast, 244. Cacao Ex¬ 
periments ; Manuring and Cultiva¬ 
tion 1913,, 282. Fermerrtation, 512. 

. Manurial Experiments on Cacao 
1913-14, 6 xx, Manurial Experiments 
on Cacao in Trinidad 1291. 


Caesalpinia Bondiwella, 5. 

Cajamts indicus, 1, 5. 

Cake : The Use in Animal Feeding, 5. 
The Trade in Palm Kernels, 41. 
The Efl^ect of Palm Oil Cakes upon 
Milk Production in Cows, 302. 
Imports and Exports in Denmark, 
p, 48g. Comparative Breeding Trials 
with Milch Cows using Rape Cake, 
Palmnul Cake and Fresh Brewers' 
Yeast, 835. 

Calamus mollis, 1037. 

Calomel, The Use in the Control oi 
Swine Plague, 67. 

CalotrOpis gigantea, tropical oil seed, 
503 - 

Camels : Punjab Census, of 191^, 78, 

Camphor in Malaya 135. In Borneo, 
Bryohalanops aromatica, 1156. Cin- 
namomum camphor a in Japan, 1304. 

Canada: Yield.s of Apple Trees of 
Different Ages 184, P'orcstry, 194. 
The Varieties of Apples in British 
Columbia, 285. Agricultural,Progress 
of the Province of Saskatchewan, 
343, Competitions in Standing 
Crops for the Production of Seed 
Grain in Quebec, 887. 

Canarium odomiim, 1294. 

Canlala, 243. 

Cambin, 712. , 

Carnauba, vegetable wax of Brazil, 52. 

Carob; Fruits grown under F;xten- 
sive Culture in Spain, p, j. 

Carpimts beiulus, 56. 

Carrots: Experiments in Growing 
Carrots as Food for Block at the 
Moumahaki Experimental Farm, 
New Zealand, 172. 

Cascara, 712. , 

Cassia fiirsuta m (keen Manures in 
Ceylon, 584. 

Cdstanea saliva ancl C. vesca* See Chest¬ 
nut. 

Caslanospermum australe in Austra¬ 
lia, 737. 

Castilloa : In Zanzibar, r. In Peru^ 
134. C/ elasHcct in Malaya, t3'5. 
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Castoroil Plant: Ricinits comnnmis. 
In the Zanzibar Protectorate, i. 
In Australia, 137. 

Catalytic Fertilisers, see Manures ca¬ 
talytic. 

Cattle : The Present Condition of 
Cattle Breeding in Hungary, p. 7. 
Silage compared with Soiling crops 
from summer feed, 4. On the Poss¬ 
ible Occurrence of Tuberculosis 
Bacilli in the Blood of Cows, espe¬ 
cially after the Injection of Tuber¬ 
culin, 65. Increase in the Milk Se¬ 
cretion of Cows under the Influence 
of Subcutaneous Injections of carbo¬ 
hydrates, 71. In British India, 
78. Skin Temperature and Fatten¬ 
ing Capacity in Oxen, 79. In 
Peru, 134. The Cattle Testing 
Station of the Board of Agriculture 
and Fisheries, 198. Influence of 
Grazing and of Dry Stall-Feeding 
on Milk, 205. In the United States, 
216. The Cure of Sterility in Cows, 
292. The Intradermal Test for Tu¬ 
berculosis in Cattle and Hogs, 293. 
The Eflect of Palm Oil Cakes Upon 
Milk Production in Cows, 302. 
Fish Meal as a Cattle Food, 303. 
Report on the Calf-Rearing Experi¬ 
ment Conducted at the Woburn 
Experimental Farm 1913-1914, 309. 
Consumption of Feeding Stuffs in 
Belgium, p. 43^. In Japan, 344. 
Eradication of the Cattle Tick Ne¬ 
cessary for Profitable Dairying, 
400. Use of Mineral Phosphates in 
Calf Rearing, 406. Significance of 
Milking Characters for Judging the 
Milk Yield of Cows, 411. Some Re¬ 
sults from Fattening of Dairy Cows 
412. The Origin of the Devon and 

* ^uth Devon Cattle, 528. The 
Ayrshire Breed of Cattle, 529. 
Cattle Breeding and the Dairy In¬ 
dustry in Brazil, 530. Results of 
Continued Injections of Tuberculin 
upon Tubercular Cattle, 622. Ac¬ 


climatisation Experiments with Eu¬ 
ropean Cattle at Parana (Brazil) : 
Results of Immunisation against 
Pyroplasmosis, 623. Net Energy 
Values of Feeding Stuffs for Cattle, 
625. Researches into the Presence 
of the Antibodies of Bacillus abor¬ 
tus infecHosi in the Blood and 
Milk of Milch Cows suffering from 
Abortion, 725. The Relation of the 
Quahty of Proteins to Milk Pioduc- 
tion, 834. Comparative Feeding 
Trials with Milch Cows using Rape 
Cake, Pahnnut Cake and Fresh 
Brewers Yeast, 835. Cattle Breed¬ 
ing in the Dutch East Indies, 940. 
Colombian Cattle in Need of a Mar¬ 
ket, 941. Piroplasmosis of the par- 
vum Type in Cattle in the Uowet 
Basin of the Mediterranean (Medi¬ 
terranean Coast Fever), 1050. Stock 
Breeding Condition in the Districts 
of Benguela and Huila Angola, 
1061. Bibos sondaicus and Bos 
indicuSy 1062. Black and White 
Ayrshires, 1063. Agglutination Stu¬ 
dies of Milk from Cows Affected ' 
with Contagious Abortion, 1x75. 
Experiments on the Feeding of 
Dairy Cows, 1184. Researches into 
the Pathology of Bovine Actino- 
mycosis,I3I2. Osmotic Equilibrium 
between the Blood, Milk and Bile 
of Cows, 1314. In Brazil, 1320. 
In the Ottoman Empire, 1321. The 
Maintenance Requirement of Cattle, 
1322. 

Caucho of Peru, 134. 

Cebil, 712. 

Cedvela odomta U: Cultivation of the 
West Indian Cedar, 824. 

Ceibapentandmin the Plnlippine, 1037. 

Cereals ; In the Zanzibar Protectorate, 

• I. Research Work in 1913 at the 
Agricultural Experiment Station of 
the University of Wisconsin, 4. 
Recent Investigatiohs at the Im¬ 
perial Institute, 5. Immunity to 
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Fungous Diseuvses as a Physiolo¬ 
gical Test in Genetics and Systema- 
tics, 159. The Relation Between 
the Number of Vascular Bundles 
in Cereals and Resistance to Todg- 
ing, 257. Correlation between the 
luternodes of a Haulm. Investi¬ 
gation of the Structure of Haulm 
in connection with the Production 
of Strains Resistant to Lodging, 
258. Hybridisation, Heredity and 
Phylogeny in the Cereal Group, 
481. Production and Exportation 
in Russia in 1913, 672. Biology of 
Winter Cereals. Earing of Winter 
Rye and Winter Wheat sown in the 
Spring, 799. Inquiry into the Cul¬ 
tivation of Cereals in Tunis, 906. 
Chemical Analyses of Maize and Oats 
in the Eastern Republic of Uruguay 
1029. The Best Kinds and Varieties 
of Cereals and Roots for Eastern 
Canada (Province of Quebec) as 
Determined by Experiments Con¬ 
ducted at Macdonald College, 1031. 
On Growing Two ’White >Straw Crops 
in Succession, 1272. See also Bar¬ 
ley, Maize, Oats, Wheat, etc. 

Ceylon; 7 'ephrosia Candida and Cas¬ 
sia hinuta as Green Manures 584. 
Rubber Tapping Experiments, 815. 

Chamaecyparis formosensis in Japan 
1504. 

Charcoal as a Medium for Plant 
Growth, 895. 

Cheddar: with pasteurized milk, 4,435. 

Cheese : The Manufacture of Cheese 
from Heated Milk, 2, 435. Influ¬ 
ence of the compOvSition of the .select¬ 
ed Ferment on the Texture of 
Reggio Grana Greese, p, 1^4, In 
Sweden, p, X79. The Technological 
Chemistry of the Manufacture of 
Grana Cheese, in Reggio, 103. 
Composition of Roquefort Cheese 
Fat, 436. Hot-Water Heating in 
the Manufacture of Oreese, 644. 
Experiments in Cheese-making from 


Milk of Different Fat Contents, 
748. A method for the Estim¬ 
ation of Cliloiides in Cheese, 749. 
The Composition of Dutch Greese 
and the System of Control for Who¬ 
le-Milk Dutch Cheese, 1208. See also 
Cheddar, Edam etc. 

Chemistry and Plant Physiology: 
Sulphur in plant nutrition ; Influen¬ 
ce of soil bacteria on plant growth, 4. 
Methods of Estimation of Carbo¬ 
hydrates III: The Cupric Reducing 
Power of the Pentoses, Xylose and 
Arabinose, 24. The Ureafse Content 
of Certain Indian Seeds, 25. The 
Influence of Zinc Vessels in Cultme 
Experiments, 26. Studies on the 
Transpiring Power of Plants as 
indicated by the Method of Stand¬ 
ardised Hygrometric Paper, 27. 
On the Calciphobe Nature of Lupins 
and their Unsuitability to Heavy 
Soils, 28. Development of the Culms 
of Grasses, 150. Study on Some 
Crosses of Garden Peas, 151. The 
Occurrence and Significance of Man¬ 
ganese in the Seed Cpat of Various 
Seeds, 153. Sap Studies with Horti¬ 
cultural Hants, 154. Is the Anta¬ 
gonistic Action of Salts due to 
Oppositely Charged Ions ? 155. The 
Killing of Plant Tissue by LowTem- 
, perature, 156. Delayed Germina¬ 
tion in Seeds, 157. On the Forma¬ 
tion of Saccharose in the Roots of 
Sugar-Beets, 158. The Relation Be- 
^ tween the Numher of Vascular Bund¬ 
les in Cereals and Rcvsistance to 
Xyodging, 257. Correlation between 
the Internodes of a Haulm. Inves¬ 
tigation of the Structure of Haulms 
in Connection with the' Produc¬ 
tion of, Strains Resistant to Lodg¬ 
ing, 258. The Calciphobe Charac¬ 
ter of the Lupin, 261. The Action of 
Alkalis and Acids on the Permeabil¬ 
ity of Protoplasm, 262. The Antago¬ 
nism Between Acids and Salts in 
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the Plant Cell, 263. The Antago¬ 
nism between Ions in the Absorp¬ 
tion of Salts by Plants, 264. The 
Physiological Action of the Salts 
of Aluminium upon Plants, 265. 
A contribution to the Physico-Che¬ 
mical Study of the Alcohol Soluble 
Proteins Present in "VlTieat and Rye 
305. The Acidity of Sphagnum 
and its Relation to Chalk and Min¬ 
eral Salts, 362. The Relative 
Water Requirement of Plants, 363. 
On the Relation between the Con¬ 
centration of the Nutrient Solution 
and the Rate of Growth of Plants 
in Water Culture, 364. Influence of 
Fluorine on Vegetation, 365. The 
Oxidases in Healthy and Curly Dwarf 
Potatoes, 366. The Changes in Com¬ 
position of Peel and Pulp of Ripen¬ 
ing Bananas, 367, Blectrical Inju¬ 
ries to Trees, 368. The Favourable 
, Action of Manganese upon the Bac¬ 
teria of Leguminosae Nodules, 471. 
Observations on the Plants of 
Highly Alkaline Soils, 473. The 
Blements Required by the Maize 
Plant for Normal Development, 
474. The Assimilation of Colloidal 
Iron by Rice, 473. Free Nitrogen and 
the Higher Plants, 476. The Oxida¬ 
tion of Ammonia, or, Nitrification 
by Means of Plants, 477. Fixation 
of Nitrogen By Saccharomycetes 
and Eumycetes, 478, The Transpir¬ 
ation of Emersed Water Plants: 
Its Measurement and its Relation- 
.ships, 479. On the Formation of 
Essential oil in Oi^ymum basilictim 
in Different Intensities of Tight, 
480, The Antigen Mixture Method 
for the Examination of Seeds, 587. 
Magnesium in Albinistic and Chloro¬ 
tic Plants, 588. The Transpiration 
Coefficients of Cultivated Plants, 
5S9, The Relative Transpiration 
of White Pine Seedlings, 590. Oil 
Content of Seeds as Affected by 


the Nutrition of the Plant, 591. 
E^Iect of Rontgen Ray Tieatment 
of the Seeds upon the Development 
of Plants of Vida faba, 592. The 
Effect of Strongly Calcareous Soils 
on the Growth and Ash Composition 
of Cert ain Plants ,593. Experiments 
on the Effects of Potassium Ferro- 
cyanide on the Growth of Plants, 
594. Evaporation and Soil Moisture 
in Relation to the Succession of 
Plant Associations, 617. Action of 
Free Sulphur on Vegetation, 691. 
Morphology of the Barley Grain 
with Reference to its Enzyme-seci et- 
ing Areas, 693. A New Theorj^ of 
the Feeding Po’wer of Plants, 694, 
Influence of Phosphorus and Mag¬ 
nesium on the Formation of Chlo¬ 
rophyll, 695. Contribution to the 
Question of the Action of Suli:>hur 
on Crops, 798. Composition of Maize 
Meal Manufactured by Different 
Processes and the Influence of Com¬ 
position on the Keeping Qualities, 
852. The Present State of Our 
Klnowledge of the Physiological 
Significance of the Mycorhizae of 
Trees, page J138. Cyanogeiietic Cha¬ 
racter of the Genus Ornithopus, 896. 
Relation between the Available 
Phosphoric acid in Plants and the 
Supply of phosphate. Preliminary 
Communication, 897. An Experi¬ 
mental Study of the Rest Period in 
Plants, 898, vSpeciflc Action of Or¬ 
ganic Compounds in Modifying Plant 
Cliaracteristics; Methyl Glycocoll 
versus Glycocoll, 899. The Effect of 
Magnesia on Wlieat and mangolds 
at Woburn, 900. On the Presence 
in Plants of Hcmatoid Compounds 
of Iron, 10x2, Conceining the I>i- 
stribution of Cyanogen in (kasses, 
especially in the Genera Panicv^ 
laria or Glyeena and Tridms or 
Sieglingia, 1013. Tight and the 
Rate of (Growth in Plants, 10x4. 
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Tlie Iiiiliience of Kaclio-Active Eattli 
on Plant Giowtli and Cio^d Piodttc- 
tion, 1015. Action of Hadiuni on 
Vegetation, joi6. The Pait Played 
by Clioropbyll in Plants, 1017. 
The Influence of the Pynolic Nuc¬ 
leus on the Formation of Chloro¬ 
phyll, 1018. The Parasitisation of 
Seeds : its General Biological Im¬ 
portance, 1019. The Exchange of 
Ions Between the Roots oi Lupimts 
albus and Culture Solutions Con¬ 
taining Two Nutiient Salts, 3020. 

- Contiibution to our Knowdedge 
of the Physiology of Mycodemia 
Vini, 1079. Flora of the Different 
Types of Fallow and of the Steppe 
of the District of Novo Usensk in 
the Province of vSainara, Russia, 
1132. Alcoholic P'ermentation in 
the Higher Hants, 3134. Contri¬ 
bution to the Study of the Action 
of Radium and its Emanation upon 
the Germination of the SeedvS of 
Higher Plants, 1135. Inhuence of 
Hybridisation and Cross-Pollina¬ 
tion on the Water Requirement of 
Plants, 1137. Method of Increasing 
the Germination Capacity and Ener¬ 
gy of Eucerne Seeds, 1145. The 
Effect of Nitrogenous Substances 
upon the Geiminative Faculty of 
Certain vSeeds Sensitive to Eight, 

1261. Effect of Alkali Salts on the 
Germination and Growth of Crops, 

1262. Toxic Effect of Iron and Alu¬ 
minium Salts on Clover Seedlings, 

. 1263. An Experimental Study of 
the Rest Period in Plants, Fourth 
Repqtt: Seeds, 1264. 

Cherry: Chemical and Biological Notes 
on CherryJOrchard Soils, 822, 

Chestnut: Fruits and Nuts Grown un¬ 
der Extensive culture . in Spain, 
p, j. In Hungria,‘56. In Portugal,. 
63. In North American Forestry, 194. 

Clhcory: Studies on Chicory, 383, 

Chilacayote of Mexico, 314. 


Chillies: Culture in the Zanzibar Pro¬ 
tectorate, 1, 1113; Analysis, 5. 

Cliina : The International Movement 
of Feeding Stuffs, page 522. 

China bean, 160. 

Chloris Dtisenii, 472. 

Chians gay ana, Trials of Rhodes 
Grass at the Royal Botanical and 
Colonial Garden at Palermo, 600. 

Chondnts crispns 789. 

Chrysopogon Gryllus, 53. 

Cicer anetimim, The Acid Secretion, 

494* 

Ciders : The Influence of Sulphurous 
Acid upon the Fei mentation Pro¬ 
cesses due to Yeasts and Bacteria 
in Whre, Perry and Cider, 738, 
Influence of Citric Acid on the Keep- 
ing Qualities of Ciders Poor in 
Acid, 95B. 

Cinchona snccimhya and C, hdgeriana 
in Malacca, X35. In Java, page 14x9. 

Citrus fruits ; Manures in central Ame* 
rica, 23. Hypothesis to account 
for the Abnormal citrus Hybrids 
in vSwingle's Experiments. 3a. 
CUms miiis Blanco, recent experi¬ 
ments in the Philippine, 186. ^The 
Production of Citrus Fruits in Ita¬ 
ly, 187. Machine for Sorting out 
Frosted Oranges and EemoUvS, 212. 
Percentage composition of oil 
seeds of C%tms Hmomm 503. Citrus 
Fruits in the Pliilippines, 616* 
Citrus Culture in New South War 
les, 82a, Manuring Experiments 
with Citrus Seedlings in Sand 
Cultures, 929. Sxxccefe'sfulEong-Dist” 
ance Shipment of Citrus Pollen, 
1265. See akOf Orange, etc; 

Climate of Zanzibar% t. ‘ , 

Clover: An Inexpensive apd 
dent Stripper, 423. A Trral df 
Berseem or Egyfitian Clover {Tri- 
folium aUmndnum) at Grafton, 
Experiment Farm, 499. Researches 
on the ConditJoiivS, of Pollination 
and Fertilisation of Red Oover in 
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Holland, 701. Contribution to the 
Study of the Cultivated Varieties 
of Red Clover, 806. Hard Clover 
Seed and its Treatment in Hulling 
914. A Stoloniferous Red Clover, 
1035. Toxic Effect of Iron and illu- 
minium Salts on Clover Seedlings, 
1263. 

Coves : Culture in the Zanzibar Pro¬ 
tectorate, I, 1113. Recent Investi 
gations at the Imperial Institute, 5. 

Coca: Production in Peru, 134. 

Coconuts: Culture in the Zanzibar 
Protectorate, i. in Sumatra, 2. In 
Malay'a, 135. Work of the Expe¬ 
rimental Station of Pernambuco, 
Brazil, 138. Manurial Experiments 
on Coconuts, 1913-14, 176. Cul¬ 
ture in the Gold Coast, 244. The 
Selection of Coconuts for Germina¬ 
tion, 604. Production and Exports 
In, Honduras, 997. Industrial Fi¬ 
bre Plants of the Philippines, 1037. 

Coffee : Cofea Uhmca and Coffea ro- 
htista of Sumatra, 2. Manures in 
Central America, 23. Coffee from 
Wild Trees in Angola, 47. Manuring 
of CofPee at Sao Paulo, Brazil, 48. 
Exports of Peru, 134. C. liherica 
arid C. robusta in Malaya, 135. Ex¬ 
periments on Coffee Growing in 
Eritrea, 381. The Composition of 
the Co;ffee Berry and its Relation 
t6 the Manuring of a Coffee Estate, 
382. Experiments in the Germina-' 
tion of Coffee Carried out in Brazil, 
510* Coffee in the Philippines, 511. 
The Fermentation, 512. Coffee in 
the Philippines, 63:0. Production 
in the Republic of Honduras, 997. 
The Cofee Industry in Costa Rica, 
1045, 

Coir : in the Zanzibar Piotectorate, 
I. In the Philippine, 1037. 

Coixlachr3mia jobi, in the Philippine, 

1037* 

Colauuts: i, 244, 

Cold Stota^ see Refrigeration. 


Condurango, Barks, Exports of Pe¬ 
ru, 134, 

Comum maculatum in Australia, 137, 

Copal: Culture in the Zanzibar Pro¬ 
tectorate, I. 

Copeniicia cerifera, 52. 

Copper: International Trade, page 
34g, The Effect of Copper, Zinc, 
Iron and Lead Salts on Ammo- 
nification and Nitrification in Soils, 
892. The Effect of Copper Salts on 
Wheat, 901. 

Coprah : Production and Tiade in 
the Zanzibar Protectorate t, 1113. 
Exports of differeiits Countries, 
page 481. 

Corchoms capsularis and C. olitorius, 
175 - 

Cork, production in Portugal, 63. 

Cormts sanguinea, 193. 

Corylus Avellana in Spain, page j, 

56. 

Corypha elata in the Philippine, 1037. 

Cotton: In Egypt, 7. The Impro¬ 
vement in Cotton Cultivation in 
Sicily, 38. New Productive and 
Resistant Cotton obtained by Cross¬ 
ing and Selection in Georgia, U, 
S. A., 39. Cultivation in Peru, 134. 
A Preliminary Note on the Factors 
Controlling the Ginning Percentage 
of Indian Cottons, 173. Cultivation 
in the Gold Coast, 244. The Produc¬ 
tion of Fine Sea Island Cotton in 
the West IiidiCvS, with Particular 
Reference to the St,- Vincent In¬ 
dustry, 275. Exports of Seeds of 
British In^a, page 4J81: In Japan, 
344. The Structure of the Cotton 
Fibre, 500. Brachysm, a Hereditary 
Deformity, 596. Analyses of Agri-' 
cultural Yield, Part. I. The Spacing 
Experiment with Egyptian Cotton 
1912, 601. New Method of culture 
in the United StatevS, 710. The 
Qassification and Grading of Cot¬ 
ton, 711. The Utilisation of Colton, 
Stalks in Paper Making, 743, Stu- 
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dies on the Cotton Plant in Eg3rpt, 
page 10J7. In Algeiia, 809. Impro¬ 
vement of Cotton in India, 810. 
Variety TOvSts of Cotton at the North 
Carolina Agricnlture Ii^xperiment 
vStation in 19x4, 1148. Single-Stalk 
Cotton Culture in the United States, 
IT49. Cotton in the State of Paray- 
ba do Norte, Brazil, 1283. 

Coula edit Us, fruits analysed, 1285. 

Cover Crops : In Malaya, 135. Experi¬ 
ments with Cover Crops in Southern 
California, 359. In Ceylon, 584. 
Attachment for Ploughing in green 
Manure, 633, Teplwosia as a green 
Maiiuie in Java, 689. 

Cow-pea see Vigna Catjang, 

Cows see Cattle. 

Cranberry Crop; The Development 
of the Cranberry Crop in Wisconsin, 
191* 

Cream Separator Industry in Sweden, 
94 - 

Crotalavia sp., X039, 

Cvyptomevia japonica, 1304. 

Cryptocarya vacciniifoHa Stapf., South, 
Africain Camphor Tree, 1167. 

Cuba: Sugar Industry, 281. 

Cuero, 712. 

Cyccts media in Australia, 137. 

Cynanchtmi Messen, Vohemana Mes- 
seri, 6 ^5. 

Cyperns ma^t^cemsis, 1037. 

Cypress: In North American Fo- 
rcvStry, 194. The Cyprevss and Juniper 
Trees of the Eoclcy Mountains Ee- 
gion, 1x65. 

DAiRvmc: In Norway, 104; in Ita¬ 
lian Africa, 105, The Princiijal and 
Most Eecent Applications of Bac¬ 
teriology to the Dairy Industry; 
p. x68. Development and PrevSent 
State of Dair3dng in Sweden, p. xyg. 
Influence, of Grazing and of Dry- 
Stall-Feeding on Milk, 205, De- 
vseription of the Milking Maclunes 
tried at the Altiarp Institute, 213. 


The Effect of Palm Oil Cakes, Upon 
Milk Production in Cows, 302. 
The Present State of the Dairying 
Industry in Bombay, 318. The cost 
of Pasteurizing Milk and Cream, 319. 
The dairy industry in the Province 
of Saskatchevan, 343. Significance 
of Milking characters, for Judging 
the Milk Yield of Cows ,411. Determ¬ 
ination of the degree of homo¬ 
genisation of Milk, 430. Dairying 
in Brazil, 530. Bacteriological Ana¬ 
lysis of the Salt used in Dailies, 547. 
Researches into the Puiification 
of Waste water from Dairies, 646. 
Determination of the Quantity of 
Fat ill Cream, 856. Eist of Butter 
and Cheese FactorkvS in the Prov¬ 
ince of Quebec, 972. Studies on the 
Bacillus of Yoghurt, 1086. The 
Condensed Milk Industries, in Chi¬ 
le, 1343. See also Milk, Butter, 
Cheese, etc. 

Dams : Dam Building at Seven Cents 
a Yard by Hydraulic-Fill Method, 
3x5. Automatic Dam Crests, 3x6. 

Elimination of Seepage from Em¬ 
bankments, 893. 

Danionia Dusenii, 472. 

Date palm: in Bagdad, 35. In the Tro¬ 
pics, 503. 

Datum Stramonium in AuvStralia, 137. 

Decaisnea fargesU, PJdibk; Fruit from 
China and Japan, 6x4. 

Dendrohium emmenatum in the Phi¬ 
lippine, 1037. 

Denmark; Root Crops and Eecent 
.Developments in the Root Seed 
Trade, 171. Average Yield of Beets 
and Beet Sugar ior the ten Years 
1902-12, 178. The Internationa 
Movement of Feeding Stuffs, page 
48X. Experiments in Growing oaks 
of different Origin, 394, The Pre¬ 
sent Condition of the FertilivSer 
Trade, xoix. 

Desert Land: The cultivation of 14. 

Development of Agricultiue in dif- 
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feieiit Coiintiies: The Agiicultural 
Resources of Afghanistan, 880. 
Algerian Agricultuie, in 1914, 1112. 
Agricultural Progress of the Pi ev¬ 
ince of Saskatchewan, Canada, 343. 
Agricultural Development in the 
Gold Coast, 244. Agriculture in the 
Island of Guam, 1238, Report 
on the Progress of Agiiculture in 
India for 193:3-14, 671. Develop¬ 
ment of Agriculture in Japan, 344. 
Agriculture in Japanese Koiea (Cho¬ 
sen), in Formosa (Taiwan) and in 
Japanese Sakhalin (Karafuto), 245. 
Agriculture in Malaya, in 1913, 135. 
Peruvian Agricultural Products, 134. 
In Russia in 1913, 672. Recent Pro¬ 
gress in the Agricultural Develop- 
. ment of Sumatra, 2. Agricultural 
Resources of the Zanzibar Protec¬ 
torate, I and 1113. 

Dipping Tanks: see Hygiene of Dive 
Stock, 

Diss {Ampelodesmos Unax), 14, 
Distillery: The Distillation Industry 
in Italy, page, 13^ Cultivation of 
Xero-halophilous plants, 14. Ex¬ 
port of Peru, 134. Illustrated Dic¬ 
tionary, 222. Utilisation of Al¬ 
cohol in Russia, S50. Contiibution 
to the Study of the Ferments of 
Rum, 851. Distilling in Germany 
during the Financial year 3913-14. 
1337,- Rnbber Obtained from Al¬ 
cohol, 1341. 

Dividivi, 134, 712, 

Dogs: Tubercular Contagion, 1171. 
Dalichos bifloms and D. Hosei in Ma¬ 
lacca^ 135, D. Lablabr 1^5* 

Ponax Cannae lormis in the Philippi¬ 
ne, 1037. 

Doura, Sorghum vulgare, 742. 
Drainage: Diaining of the Zuyder 
Zee, 314. Subsoil Drainage in Pad¬ 
dy Lands, 355. Cement Drain Tile 
in Alkali Soils Tested for Dura- 
biKty, tojj. See also Hydraulics. 
Dry-farming : Application in the De- 


vseit Land, 14. Forage Crops for 
Semi-Arid Regions, 36, “ Kao¬ 

liang ”, a New Dry Land Sorghum, 
805. “ Pasto Salitrero ” {Sporo- 

bolus phleoidcs), a Forage GiavSs for 
Steiile, and especially Alkaline 
Soils, 807. The Nitrogen Problem 
in Arid Soils, 1256. 

Drying see Storing. 

Dryohalanops aroniaiica: The Bornean 
Camphor Tiee, 1156. 

Ducks as a Preventive of Malaria 
and Yellow Fever, 345. 

Duku wood, Tapiria, 5. 

Duni Palm: The Products Obtained 
from the Dum Palm in Eritrea, 613. 

Durant a Plumieri in Australia, 137* 

Durio zibethinus Lam,, in the Philip¬ 
pine, 186. 

EducaUon see Agricultural Educ¬ 
ation. 

Eggs: Studies on the Physiology of 
Reproduction in the Domestic Fowl. 
On Some Physiological EffectvS of 
Ligation, Section or Removal of 
the Oviduct, 75. Some factors affect¬ 
ing the Weight, Composition and 
Hatchability of Hen Eggs, >06. 
Factors Influencing the Bacterial 
Content and Preservation of Eggs, 

' 224. A Study ill Annual Egg Pro¬ 
duction, 310. A Bacteriological and 
Chemical vStudy of Commercial 
Eggs in the Producing Districts 
of the Central West, 750, Sex Ra- 
, tios in Pigeons, together with Ob¬ 
servations on the Laying, Incuba¬ 
tion and Hatching of the Eggs, S40, 
The Possibility of Improving the 
Production of Eggs in Iho tlnited 
States,* 1068. Eggs Laing compe¬ 
titions, 82, 839, 945, T069, 1323. 

Egypt : A Study of Some Water Ta¬ 
bles at Giza, 7. Expoits ot Oil 
Seeds and Cakes, page ^gx. Stu¬ 
dies on the Cotton Plant, page 1017. 

Elaeis : in the Zanzibar Protectorate, 
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I. In Sumatra, 2 , Trade, 41. E. 
^uineensis in Malaya, 135. Pioduc- 
tion in the Gold Coast, 244. BxportvS 
of tlie British IndiCvS, page 481. 

Electricity: An Improvement in the 
Electrical Method of Determining 
Salt in vSoil, 11. Distribution of the 
Overhead Electrical Dischajge em¬ 
ployed in Recent Agricultural Ex¬ 
periments, 17. Electrical Injures 
to Trees, 368. Cottrell’s Piocess of 
Electrical Precipitation, 1191. 

Elephmitorhiza Btivchelii, 712. 

EUusina covaea'na, Analyse, 5. 

Elms: In the Alfold Hungary, 56. 
In the North american Forestry, 
194. 

Emnienthal: Preparation, p. iy8. 
Bacillus hulgancus, 645. 

Encouragement of Breeding see Breed¬ 
ing. 

Engineering, Farm, see Macliinery, 
Building construction, etc. 

Ensilage compared with soiling crops 
for Summer, feed, 4. Chemical chan¬ 
ges dxiring Silage Formation, 77. 
Decompositin and Formation of 
Albumen by Bacteria in Silos,- 

1055- 

Entada scandens, T037. 

Enterolobimi Mongollo in Brazil, 
1152. 

Epipvmnum lUmenanum in the Phi¬ 
lippine, X037, 

Efiodendron anfntcJuosum, see Kapok, 

Eritrea: Experiencces of culture of 
coffee, 38X4 Contribution to the 
Knowledge of Some of the Tim- 
, bers, 620. 

Eucalyptus in the north american 
Forestry, 'X94. 

Euchlmna lumHans in Sumatra, 
^xx64i' 

Euphcfhia Dfummmdi E. xylo- 
phylloides and E, stemclada, 605. 

Exhibitions^ see Shows. 

Experiments see Agricultural Re¬ 
search. ' ^, ■ ' > . ■ 


Faba see Vi cm. 

Fagus sylvatica, 56, 

Faty matters : Experiments on the 
Catalytic Hydrogenation of Oil from 
the French Colonies, T.st Series 
of Experiments, Karite ” of 
PTench West Africa and “ Aoura ” 
of Guiana, 967 See also Oiler ops, 
Wax etc. 

Feeds: Amino-acids and the Pro¬ 
teins of Maize in Nutrition and 
Growth, 72. Chemical Changes dur¬ 
ing vSilage Formation. 77 Forage 
for Fattening Pigs 200. The Histol¬ 
ogy of Flax Fruit, 202. The Utili¬ 
sation of Cereal Offals and Other 
Products for P'eeding PurposCvS, 203. 
Prickly Pear Feeding Experiments, 
299. The Nutritive Value of New 
and Old Maize 300. The Composition 
and Effects of Lupin Seeds, 30x. 
Fish Meal as a Cattle Food,, 303,525. 
The Value of FivSh and Meat 
for Fattening Pigs, 304. The in¬ 
ternational movement of feeding 
stuffvs, page 48X. Molasses Meal 
for Dairy Cattle, 524. Action of 
Dried Yeast Potato Vinasse, Malt- 
coombs and Palmnut cake pn the 
Yield and Fat content of Milk, 627, 
Olive Residues as Feeding Stuffs 
for Pigs, 629. Chemical comjrositioh 
of Some Weeds and their Value as 
Fodder and Manure, 727. Apparatus 
for the Utilisation of Bldod and 
other Slaughterhouse offal as Food 
for Live Slock, 735. Towards a 
Greater Use of Rice Hirsks, 938. 
The Valuation of Fodder, 1334. 

Feeding of lAve Stock: Research Work 
in 19x3 at the Agricultural Ex¬ 
periment Station of the UniverBity 
of Wivseonsin, 4. Amino-acids and 
the ProteiUvS of Maize in Nirtrition 
and Growth, 72, Influence of Potash 
on Rape, 170. The Feeding Value 
of Melinis minuHflora and A ndro- 

• ,,pogon rufus, 201, The Utilisation 
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of Cereal Offals and Other Products 
for Feeding Purposes, 203. The 
Feeding Value of Refuse Brewers’ 
Yeast, 204. Influence of Grazing 
and of Dry Stall-Feeding on Milk 
205. The Influence on Growth of 
Rations Restricted to the Grain 
of Maize or Wheat, 296. The Value 
of the Proteins of Cereal Grains 
and of Milk for Growth in the Pig, 
and the Influence of the Plane of 
Protein Intake on Growth, 297. 
Prickly Pear Feeding Experiments, 
299. The Nutritive Value of New 
and Old maize, 300. The composi¬ 
tion and Effects of Dupin seeds, 301. 
The effect of Palm Oil Upon Milk 
Production in Cows, 302. A Con¬ 
tribution to the Physico-Chemical 
Study of the Alcohol Soluble Pro¬ 
teins Present in Wheat and Rye, 
305. The Rate of liberation of 
H5’-drocyanic Acid from Commer¬ 
cial Kinds of Uinseed, 404. The Use 
of the Paunch Contents of Freshly 
Slaughtered Cattle as a Pig Feed, 
405. The Use of Mineral Phosphates 
in Calf Rearing, 406. The Possibil- 
lity of Adopting Starch Values in 
Practice and the Feeding of the 
Dairy Cow, 407. Molasses meal for 
Dairy Cattle 524. FishMeal and Fish 
manure, 525. Nitrogen Compounds 
in Metabolism and their Value in 
Determining the Digestibility of 
Proteins on Fodder, 526. The De¬ 
composition of the Fatty Acids by 
the Higher Cryptogams, 527. Net 
Energy Values of Feeding Stuffs 
for cattle, 625. Compaiative Effi¬ 
ciency for Growth and for Milk Pro¬ 
duction of the Nitrogen on Alfalfa, 
Hay and Corn Grain, 626. Action 
of fDried Yeast, Potato vinasse, 
Malt coombs and Palmnut cake 
on the yield and fat content of 
milk, 627. Zygademis or Death 
Camas, 728, Comparative Resear¬ 


ches into the Composition and Di¬ 
gestibility of Fresh Grass and of Hay 
dried Naturally and artificially. 
831. Dried Yeast as Food for Farm 
Stock, 832. Comparative Feeding 
Trials with Milch-Cows, using Rape 
Cake, Palmnut Cake and Fresh 
Brewers' Yeast, 835. Feeding Pigs 
on Straw Meal: Experiments in 
Germany, 836. The Action of Ta- 
kadiastase on the Digestive Power 
of the Healthy Animal, 935. Resear¬ 
ches on the Effects of Feeding the 
Proteins of Maize, Wdieat and 
Eggs, 936. Stock Watering Pla¬ 
ces on Western Grazing Uands, 937. 
The Influence of Albumen and Its 
Derivatives upon the Formation of 
Glycogen in the Diver, 1053. Grass 
Palatability Tests, 1054. Decom¬ 
position and Formation of Albu¬ 
men by Bacteria in Silos, 1055. 
The Industrial: Utilisation of the 
Waste Product of Rice-Hulling, 
1056. The Effect Produced upon the 
Fatty Matter of Milk by a Ration 
Exclusively Consisting of Sugar 
Beets, 1057. The Amino-acid Con¬ 
tent of certain Commercial Feeding 
stuffs and Other Sources of Protein, 
1178. Feeding of Stock with Arti¬ 
ficial Albumen in Germany, 1179, 
Nutritive Value and Digestibility 
of Juncus effums and Scirpus 
laoustris used UvS Ditter, 1180. 
Prickly-Pears as a Feed for Dairy 
Cows, 1181. The Influence of Milk 
and Carbohydrate P’^eeding on the 
Bacteriology of the Intestine, X182. 
Effect of Maize Diet upon ihiinea- 
Pigs, 1315. Influence of the Compo¬ 
sition and Amount of the Mineral 
Content of a Ration on Giowlh and 
Reproduction, 1316. The Ufc and 
Purchase of Feeding Stuffs, 1317. 
Treating Rye Straw with Hydroch¬ 
loric Acid, 1318. Fat produced by 
Yeast as a Cattle Feed, X319. Value 
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of Soybean and Alfalfa Hay in Milk 
Production, X323. Experiments in 
Peeding Cows on Ensilaged Leaves 
of Root crops, 1324. See also For¬ 
age Crops etc. 

Fenugreek: Ex])criments in Southern 
California, 359. 

Fermentation: The Enzymes of As- 
pergillns ovyme and the Application 
of its Amyloclastic Etiz^mie to the 
Fermentation Industry, too. The 
Influence of Sulphurous Acid uiDon 
the Fermentation Pioccvsses due to 
Yeasts and Bacteiia in Wine, 
Ferr}^ and Cider, 738. The Proteo¬ 
lytic Enzymes in Malt, 740. Con¬ 
tribution to our ICnowledge of the 
Physiology of My-'Merma Vini, 
1079. 

Ferns : Utilisation in Cainiola, 723. 

Ferro-cyanido of Potavssium: Effects 
on the growth of|Plants, 394. 

Ferrous: The Effect of P\MToirs|Sul- 
phate on the Yield of Potatoes, 375. 
Action of Iron Salts on Ammoni- 
hcation and Nitrification in Soils, 
892. On the Presence in Plants of 
Hematoid compounds of Iron, tor 2. 
Toxic Effect of Iron Salts on Clover 
Seedlings, 1263. 

Fihef zibeihiats, 242, 417. 

Fibre Crops: In the Zanzibar Protec¬ 
torate, X. In Malaya, 135. Phor- 
mium tenax, 501. Jife, Sansever 
cyHndrica, 502. Industrial Fibre 
Plants of the PhilippinevS, 1037. 
The Raffias of French Equatorial 
Africa, 1038* Morphology of the 
Madagascar Yarietie>s of the Genus 
Crotalana, X039, See also T^^mps, 
Sisal etc* 

Ficus canca see Figs, 

Ficus elasiica, in Sumatra, 2, „ ; 

Fig: culture in Spain, page x. 

Filters, the Action Between Clay Fil¬ 
ters and certain Salt Solutions, 10. 

FimhrysiiUs uHUs and F, Mphilla, 


Fir: Pseudoisuga douglasii in Austria, 
61. In the North American Forestry, 
194, Abies nohilis, 194; A, veiieJm 
in Japan, 245. New Firs in Japan, 
1166. 

Fish Breeding : Respiration and Me¬ 
tabolism in Fish, 88. Henneguya 
Cysts under the Scales of Perch, 210. 
Purification of Sewage by means 
of Fish Ponds,211. Experiments in 
Conti oiling the Musquash by Bac¬ 
teria, 417. Unit Pioduction of a 
Trout Pond, 418. Rearing Large 
Quantities of Daphnids as P'ood 
for Salinonid Fry, 419. 

Flax: The Histology of Flax Fiuit, 
202. Export of Seeds ol Biitisli 
India, page 4gg. The Rate of libe¬ 
ration of Hydrocyanic Acid from 
commercial KindvS of LhivSeed, 404. 
The Peufaillit Method for the Retl- 
ling of Bdax, 429. Some Conside¬ 
rations affecting the growing of 
Linseed as a Farm crop in Eng¬ 
land, 602, 

Flax bran, 202. 

Flies : Borax in vStaMes to Prevent 
the Breeding, 64. The Effect of 
Temperature on the Life cycle of 
Musca domestica ixnd\Culepi pipiens, 
881. Destruction of Fly Maggots by 
the use of Shale Oil and RcvSidual Oil 
of Tar with Resinate of Soda, 882. 
Flour see Milling* Bread Making, 
Fluorine, Influence on Vegetation, 365* 
Forage Crops: R.esearch Work in 
19,33 at the Agricultural Experi¬ 
ment Station of the University of 
Wisconsin, 4. Forage CropvS for 
Semi-Arid Regions, 36, An Investi¬ 
gation of the Diastase of Alfalfa 
and the Effect of Rapid Curing upon 
, the?Food Value of Alfalfa, 37. In- 
ffuence of Potash on Rape, 170. 
Root Crops and Recent Develop¬ 
ments in , the Root Seed Trade in 
Denmark, 17X* Experiments on 
Growing Carrots as Food for Stock 



in New Zealand, 172. Tiials of 
Uliodes Grass {Chloris gayana) at tlie 
!Royal Botanical and Colonial Garden 
at Palermo, 600. The Hydiocyanic- 
Acid Content of Sorghnm, 804. 
Paste Salitreio, Spoyobohis phleoi- 
d&s a Forage Grass for Sterile and 
especially' Alkaline Soils, 807. Acjnat- 
ic Plants that can be Fed to Live 
Stock, 808. Fxpeiiments on the Cul¬ 
tivation of Phalaris bulbosa as a 
Forage Plant at the Glen Innes Ex¬ 
periment Station, New South Wales, 
1036, Grass Palatability Tests, 1054. 
Forestry: The Trees of the Alfold in 
Hungary, 56. The Forests of the 
Western Caucasus, 57. Natural and 
Artificial Regeneration in the Fo- 
. rests of Northern Sweden, 58. An 
- Experiment in Manuring Forest 
Nurseries, 59. Experiments in Thin¬ 
ning Beech and Scots Pine Woods, 
60. Experiments in Thinning Doug¬ 
las Fir [Fseudots%iga douglasii 
Car,) in Austria, 61. The Condition 
of Forestry in Portugal, 63. In Peru, 
134. The Establishment of Forest 
Screens, 193. North American Fo¬ 
restry, 194. Annual Return of Sta¬ 
tistics relating to Forest Adminis¬ 
tration ,in British India, 1912-13, 
195. In Japanese Korea, in Formo¬ 
sa and in Japanese Sakhalin, 245. 
The Role of the Aspen in the Re¬ 
forestation of Burnt Areas on Moun¬ 
tains in Arizona and New Mexico, 
2S8. Development in Japan, 344, 
Variation of Colours in the Seeds 
of Pinus mgncani>, 391. Experiments 
with Light-demanding Tiees on 
Heaths in Denmark, 393. Spectro- 
photometric Research in Forests, 
518. The Age of Trees and the- 
Treatment of Forests, 519. Forestry 
in the United States at the Present 
Day, p. 779. Evaporation and Soil 
Moisture in Relation to th^ Success¬ 
ion of Plant Associations, 617, 


The Use of Sewage and Garbage for 
Manuring Foiests, 619. Scots Pine 
grown in Sweden from Seed from 
different countries, 718. Seed Pro¬ 
duction of Western Wliite Pine, 719. 
Plrilippine DijpterocaipFoiests, 823. 
Investigation into the Retarding 
Effect of Lime on the Growth of 
Conifers, 1049. North American 
Forest Trees in Britain, 1164. 
Utilisation and Management of 
Lodgepole Pine in the Rocky 
Mountains, 1168. The Maximum 
Size of Japanese Trees, 1304. The 
Black or Berry-bearing Alder 
{Rhamnus fyangul^ h.), 1306. See 
also Pine, Oaks, Juniper, Larches, 
Acacia, etc. 

Poweroya in Malacca, 1:35. 

Fowls see Poultry. 

France: Production and Consump¬ 
tion of Tobacco in 1912,51. Average 
Yields of Beets and Beet-Sugar for 
the Ten Years 1902 to 1912, 178, 
Production of Supetpkosphate, p, 
32y, Trade of Feeding Stuffs, page 
481. Mechanical Tillage Experi¬ 
ments at Grignon, France, in 1914 
and 1915, 843. Experiments on the 
Cultivation of Opium in France, 927. 

Fraud and Falsification see Adultera¬ 
tion and Fraud. 

Fruit-growing: FniitvS and Nuts 
grown under Extensive Culture in 
Spain, page x, Fniit Culture at 
Bagdad, 55. The Ne-wton fruit 

grading machine, 83. In Peru, 134. 
P^roduction,Experiments, in Malaya 
^ 335. Sap Studies with 

Horticultural Plants, 354. Recent 
Experiments in Shield Budding 
Tropical Fiuits in the PlnlippinevS, 
186. Studies on national fruit-grow¬ 
ing, 192. Machine for Sorting out 
Frosted Oranges and Eemons, 212. 
Cold Storage for Tropical Fruits, 
225. Self Sterility in Fruit Trees, 
385. Fruit Growing in Italy, 390, 
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Recent Progress in Fmit Production 
in Hungary, p. 652. A New Method 
of Obtaining Grafted Peach trees, 
515. Santol a new fruit in the Plu- 
lippines, 717. Graft Hybrid Produced 
by Grafting Medlar on Hawthorn, 
928. Grafting Plum on Peach as a 
means of Incieasing the Vigour 
and Resistance of the hatter, 1161. 
Grafting the Mango Infioiescence, 
1162. Alphabetical List of Indige¬ 
nous and Exotic Cultivated and 
Wild Fiuits in the States of Brazil, 
1297. Studies on Philippine Anona- 
ceae, 1298. See also Citrus Fruit, 
Apple, Peach, etc. 

Fuciis vesicMlosus in lieland, 789. 

Fmigi, Poisonous in Australia, 137. 

Funtumia elastica, 5, 278, ‘ 503. 

Garctnia Mangos^ana and G, sp. in 
Java, 3048. 

Gardening: The Effect of Sowing 
Seeds in a Hot-Bed on the Sub¬ 
sequent Vegetative Growth of the 
Plants, 284, Akehia quinata and 
, Dacaimeor Fargesil, 614, Winter- 
Flowering Sweet Peas at Wisley, 
1296. 

Garouille, 712. 

Oases of Swamp Rice Soils, 490. 

Gmifolohhmi calicinum in Australia, 
621. 

Genetics see Heredity. 

Germany; New I?xperiments on the 
Action of Nitrogenous Manutc>s, 
148. Increase in the Production of 
Syntlactic Manures^ 149. Average 
Yields, of BeetvS and Beet Sugar 
for the Ten Years 1902 to 3:912,3:78. 
/Production of Superphosphate p. 

The Eticpuragement of Bee- 
Keeping in Prussia, 311. Movement 
of Feeding Stuffs, page 4BX. Feeding 
' Pigs on Straw^Meal, 836. * 

Geo-Hydtolc%ical Studies and 
< search *& ,Cdnne<ifion with Agricul- 
p. 5x7. ■. , ' 


Germination see Chemistry and Phy¬ 
siology, 

Giant convolvulus in Australia, 137. 

Gigartina mammillosa in Ireland, 789. 

Ginkgo biloba, 56. 

Gioddu fermented milk of the Sards, 
page i6g. 

Glyceria aquatica and G. sp., 808, 1013* 

Goats : In Punjab, 78. The Grenada 
Goat, 81. In the United States, 216. 
In Japan, 34^. In Brazil, 530, In 
Angola, 1061. 

Gold Coast: Cultivation of Hevea 
and F'lmhtmta, 5. Development of 
Agriculture, 2.;^4. 

Golden V'attlc, Acacia picnacanta, 
277. 

Goosefoot Seeds, The ILse in Braed- 
making, 428. 

Cossypmm see Cotton. 

Grafting sec Fruits Growing. 

Gramineae in the State of Parana, 
Brazil, 472. 

Grana : The Technological chemisi ry 
d£ the Manufacture in Reggio, 103* 
Manufacture with Selected Fer- , 
ments, p, 1^3. 

Great Britain and Ireland : Sugar 
Beets, 45. Production of Super¬ 
phosphate, p, 32^^, Agricultural 
Seeds, 268. Diseases of Live Stock 
in Fyiiglaud in 1913, 290. Movement 
of Feeding Stuffs, page 48X, Agri¬ 
cultural Meteorology, 570. Green 
Manures in Ireland, 789, IHnus 
pinaster for vS<?wing ou Peat Bogs 
in Ireland, 825. 

Green Mamires sec Cover crops; 

Orenille in Italy, 53. ' \ 

Guano : Export from Peru, 134. Some 
Analyses of Guanos of Recent Ex¬ 
traction, 146. World's Production 
of Natural Guano in Different Couir- 
tries,, p. 328. Studies in the TTnited 
States, 585. Bat Guano, in the 
Caves of Metapan, San Salvador, 790, 
Deposits of Guano and Phosphates 
in Colombia, 791. 



Guara, 712. 

Guiana, British. Cacao Experiments, 
Manm'ing and cultivation in the 
Year 1913, 282. 

Gum Plants see Riibber. 

Haba de San Antonio, 5. 

Hats: Production in Peru, 134. 

Hazel: Fruits and Nuts grown un¬ 
der Extensive Culture in Spain, p. i. 

Hedyohtum coyonanum, 135. 

Hemorrhagic Septicaemia of Buffaloes 
observed in Pigs in Hungary in 
1913 : its Treatment, 624. 

Hemp : In Japan, 344. 

Henneguya C5^sts under the Scales 
of Perch, 210. 

Heredity: Coat Colour in Horses, 306: 
The Abderhalden Dialysis Methoa 
for Determining Early Stages of 

' Pregnancy Tested in Germany, 408. 
Colour Inheritance in the Horse, 
628. Sc'^me Experiments on the 
Mendelian Daws of Heredity, 729. 
The Influence of Dime upon Repro- 
, duction,. T058. Experiments in Ger¬ 
many on the Abderhalden Method 
of Determining the Period of Pre¬ 
gnancy in mares, 1059. See also 
Encouragement of Breeding. 

Hermoshlo, a New Pliun in the New- 
Zealand, 185. 

Bevea brasiliensis: In the Zanzibar Pro¬ 
tectorate, X, In Sumatra, 2. Seeds 
Analysis, 5. In the Gold Coast, 5, 
In Peru, 134. The Thinnitig out of 
Hevea Rubber Trees m Malaya, 606. 
Scientific Experiments on the Tap¬ 
ping of Hevea brasiliensis, 814. 
Tapping and the Storage of Plant- 
Food in Hevea brasiliensis, 917. One 
of the Causes of the Differences 
in Quality of Hevea Rubber, 918. 

Hibiscus ; H. Sabdariffa in Malaya, 
135. On Certain Species of the 
Genus Hibiscus, 174. An Improv¬ 
ed Fibre Plant, Hibiscus Canna- 
Unm D, in India, 1150. 


Htcoria (Carya) in North American 
Forestry, 194. 

Hide see Shins. 

Hondiuras: Agricultmal Production, 
in the Republic, 997. 

Honey : Exports of Peru, 134. Fig Ho¬ 
ney as a By-product in the Dried 
Fig Industry, 1080. 

Hop: A New Variety of Hop, 715, 
Researches on Hop Hybrids, 817. 
Variation hx the Male Hop {Humit- 
lus lupuhis) ly., 1292. A Study of 
the Soft Resins in Sulphured and 
Unsulphured Hops in Cold and in 
Open Storage, 1293. 

Hornbeam in Alfold in fHungary, 
56. 

Horses : Feeding, 4. In Punjab, 78. 
Defects of Vision in Horses, 197. 
The Bursati Disease in India, 291. 
,Coat Colour, 306. Some Data Re¬ 
specting the Artificial Fertilisation 
of Mares, 307. In Japan, 344. Im¬ 
munisation Tests with Glanders 
Vaccine, 399. Substitutes for Oats 
in Feeding Farm Horses, 409, Sta¬ 
tistics in Brazil, 530* Colour In¬ 
heritance in the Horse, 628. Feeding 
Experiments on Horses with Su¬ 
gar and Meat-meal, 939. In Angola, 
1061. The Use of Arsenical Prepa¬ 
rations for the Treatment of In¬ 
fluenza pectoralis in the Horse, 
1311. In Brazil, 1320. Horse and 
Mule Breeding in the Ottoman Em¬ 
pire, 1321, 

Humidity of Soil. The Evaporation 
of Water from Soil, 248, Simple 
Method for Determining the Cri¬ 
tical Moisture Content of Soils, 34 S. 
The Conditions of Humidity of the 
Requirements of Vegetation, 458. 
Evaporation and Soil Moisture in 
Relation to the Succession of Plant 
Associations, 617. Storage and Use 
of Soil Moisture, 680. Humidity of 
Loam Soil under Different crops, 
68x. Effect on Soil Moisture of 
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Changes in the Surface Tension of 
the vSoil vSolntion brought about by 
the Addition of Soluble Salts, 780. 
Effect of Moisture content of a 
Sandy Soil on its Nitrogen-Fixing 
Power, 891. 

Humus sec Soil. 

Hungary : The? Present Condition of 
Cattle Breeding in Htuigary, p. 7. 
Practical Value of Selected Hungar¬ 
ian Wheals, 166. Recent Progress 
in Fruit Production, p, 632. Hemorr¬ 
hagic Septicaemia of Buffaloes ob¬ 
served in Pigs in 19T3, 62,p The 
trees of the Alfdld in Htuigary, 
56. 

Hydraxilics : A vStudy of some Water- 
Tables at Cri/.a, 7. The Elephant 
Butte Dam, the Greatesi Irrigation 
Enterprise in America, rO. Dam 
Building at Seven cents a Yard 
by Hydraulic Fill Method, 315. 
Automatic Dam crests, 316. Hy¬ 
drological Studies in Italy, page 
517. Elimination of Seepage from 
Embankments, 893. The Flow 
of Winter in Irrigation ChanneLs, 
1125. Subterranean Water in West 
Africa ; 1253. The Busco BaiTage 
in vSpain, 1254. Sec also Vxahx&gesi, 
Irrigation. 

Hydrocyanic Add : Rate of libera¬ 
tion of Hydrocyanic Acid from 
commercial Rinds of Ivinseed 404. 
The Hydrocyanic-Ai'id Content 
of Sorghum, 80^. Cyanogenetic 
Character of the Genus Ovnithopus, 
896. Coiicenxmg the Distribution of 
Cyanogen in CtassCvS especially in 
the Genera Panicularia or Glyceria 
and Tndens or Sieglhigia, 1013. 

Hygiejie of live Stock: Research 
Work in 1913 at the Agricultural Ex¬ 
periment Station of the University 
of Wisconsin, 4, On the Possible 
Occurrence of Tuberculosis Bacilli 
in the Blood of Cows, esi:>ecially 
after the Injection of Tuberculin, 


65. Scrapie in Sheep, 66. The Use 
of Calomel in the Control of Swine 
Plague, 67. On the Bhect upon 
Animals of the vSpores of Tillelia 
tritici and Ustilago maydis, 190. 
DcfeclvS of Vision in Horses, 197. 
The Cattle TCvSting Station of the 
Board of .Agriculture and Fishe¬ 
ries, 198. The Bacillary Pest, Ty¬ 
phus or Paratyplius of Yoimg Pigs. 
199. Diseases of Dive Stock in Eng¬ 
land in T9T3. 290. The' Bursati 
Diseavse of Horses in India, 291. 
The Cure of vSterllty in Cow^, 292. 
The Intradernial Te.st for Tubercu¬ 
losis in Cattle and Hogs. 293. Cocci- 
diosis in Poultry and Game Birds, 
294. Experiments on Immunisation 
against Anthrax. 397. Tuberculosis 
in Donkeys, 398. Imniunisatiou 
Tests with (Glanders, 399. Eradica¬ 
tion of the Cattle Tick Necessary 
for Profitable Dairying, 400. Dip¬ 
ping Experiments in Connection 
with Sheep Blow-fiies,. 401. The' 
Demonstration of Anthrax Bacilli 
in the Marrow of Bones, 521. 
The Duration of the Immunity 
Produced by Vacemation against 
Rinderpest, 522. Poison Plant In¬ 
vestigations in Western Atistralia, 
62 X. Results of Continued Injections 
of Tuberculin upon Tubercular 
cattle. 622. Acclimadsation Expe¬ 
riments with European cattle at 
Parana: Results of Immunisation 
against Pyroplasmosis, . 623., The 
Physiopathology of Fatigue in An¬ 
imals in Connection with Dimin¬ 
ished Resistance to Infectious Di- 
seuvse, 724. Bacillus abortus, 725, 
Swine Tuberculosis in Denmark, 72 0. 
Transformation of Bactllus tuhercih 
losis var. mammahs in B, t, var. gal- 
Unacem, 826. A New Dipping PTuid, 

827. A DivSeUvSe Resulting from Feed¬ 
ing Horses with Sugar or Molasses, 

828. Inquiry into Braxy, S29. On the 
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Spread of Tuberculosis in Pigs by 
means of Unbeated Separated Wliey, 

932. Observations on the Disease 
Kevaiiiis mfectiosa of the Reindeer, 

933. Anti-Hog-Cholera Serum in 
Cuba, 934. The Determination of 
the Wetting Power of Dipj^ing 
Fluids, 1170. Tubercular Contagion 
in Dogs, 1171. Diseases of Dive 
Stock in England in IQ14, 1172. 
Mortality Among Grazing Animals 
in Germany due to Slmttlium rep- 
fans Lo 1173. Researches on the 
Bacterial Flora of the Intestine of 
the Calf and the Diseases produced 
thereby, 1174. The Control of S^ville 
Fever in Great Britain, 1176. Ve¬ 
terinary Work in India, 1308. Stock 
Poisoning Plants of California, 1309. 
Vaccinoprophyla3ns and Vaccino- 
therapeutics of Glandular Diseases 
by Means of a New Anti Strepto- 

' coccus Vaccin with Sensitised Vi¬ 
rus, 1310. Use of Arsenical Prepa¬ 
rations for the Treatment of Jn- 
Jhienmpechralism the Horse, 1311. 
Researches into the Pathology of 
Bovine Actinomycosis, 1312. Com¬ 
mon Diseases of Poultry, 1313. 

Plygiene Rural: Borax in Stables 
to Prevent the Breeding of Flies, 
64. Effect of Mosquito-destroying 
. Solutions upon Aquatic Animals, 89. 
Alum in Foods, 136. Plants, in¬ 
cluding Fungi, Poisonous or other¬ 
wise Injurious to Man in Austra¬ 
lia, 137. Diicks as a Preventive of 

. 'Malaria and Yellow Fever, 345. 
Malaria in the PhiHppine Islands. 
Experiments on the Transmission 
of Malaria by Anopheles, 456. A- 
. cidity as a Factor in Determining 
the Ikgree of vSomidness of Maize, 
,368. Studies pn Pellagra, 673. 
^chylostomiasis among Peasants 
near Florence, 674. The Effect of 
< Temperature on the Dife Cycle of 
Mnsca domestic^ and Culeie pipims. 


881. The Destruction by Crude 
vSulphuric Acid of the Pathogenic 
Bacteria Present in the Waste 
Water from the Premises of Horse 
Slaughterers, 99S. Methods of 
Bacterial Analysis of Air, 1114. 
Observations on the Habits of Der- 
matohia homines, infecting Human, 
Beings in Tropical America, 1115, 
Production and Auto-destruction 
of the House-Fly by means of Horse 
Dung, 1116. Further Experiments 
in the United States of America 
on the Destruction of Fly lyarvae 
in Horse Manure, 1117. Recent Re¬ 
searches in Germany on the De¬ 
velopment of Strongylids and the 
Diseases caused by these Parasites, 
1169. Experimental Treatment of 
Human Beriberi with Constituents 
of Rice Poiislimgs, 1239. The Ac¬ 
tion of the Organised Ferments of 
Urea in the Destruction of Organic 
Matter, 1240. 

Hygrometer, A new chemical, 346. 

Hyphaene spp. in Eritrea, 6x3. 

IMPFRATA CYFINDRICA var. Koenigii 
and I, emltata in the Philippine, 
1037 - 

Improvements see Agricultural Im¬ 
provements. 

India : Punjab Cattle Census of 19x4, 
7$. Annual Return of Statistics 
relating to^ Forest Admuxistratiou 
in British Itidia, 193. The Bursati 
Disease of Horses, 291. Present 
State of the Dairying Industry in 
Bombay, 318. Trade of Feeding 
Stuffs, pOfge 4S1, The Sugar cane, 
380. Chambers of Agriculture in 
the Dutch East Indies, 457. Agri¬ 
cultural Progress in 1913-14, 671. 
Soil Ventilation, 678. Rab, A uni-, 
que System of Cultivating Rice in 
Western India, , page , xoxi. Rice 
Experiments, at the Ganeshkind 
Botanical Gatdens in 1913-14, 892, 
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Improvement of Cotton, 810. Tlie 
Impro^*ement of Indigo in Bihar, 
India ; Second Report, 8rx. Veterin¬ 
ary Work, 1308. 

Indigo : Indigofera sp. in Malaya, 133. 
Prodiiclion in Formosa, 2^5. In 
Japan, 3,^ p In Bihar, 81 j. 

Industry Depending on Animal Pro¬ 
ducts, Wool, JB/ggs, Dayring, 
Meat, etc. 

Industries Depending on Plant Pro¬ 
ducts : Corn (Mai/e) Products In- 
dustiies in the Uiiited vSiatCvS, (>^0. 
The Artificial Manufacture of Alb- 
uminou.s P'orage in Germany, 1201. 
New Method for Determining the 
Percentage of Shell in Ground Co¬ 
coa, 1202. Clarification of Grajx^ 
Juice, T335. Manufacture and IVo- 
perties of Elderberry Wine, i33t‘). 
The Productiou of Fats by the Ac¬ 
tion of a Veast; Experiments in 
Germany, 13*10. See Distillery, Bread 
making, Winemaking, etc. 

In//m ma Peciomlis, 1311. 

Inga sapida and I. sp. in Brazil, 1x52. 

Institutions see Agricnltnrai institu¬ 
tions. 

Ipecacuana in Malacca, 135. ^ 

Ipomoea batatas, Physiological Chan- 
437 - 

Iron sec b'errous. 

Irrigation ,: Irrigation Works in Italy, 
15”. The Elopluxnt Butte Dam. The 
Greatest Irrigation ICnterprise in 
America, i6. Apparatus for Irriga- 
tioix by Overhead vSprinkling, 93. 
Irrigation in the United Slates, 35,1. 
Increasing the Dtity of Water, 465. 
Irrigation Underground, 4O6, Ir¬ 
rigation of Farm and (hirden Crops 
in the TTnited Slates, (>83. Hnmpli- 
rey Gas Pumps, 73 p lifiiciency of 
Water for Ct<xp Production, 788. 
Apparatus for Watering I^arge 
AreavS, 1330. 

Ischaemum angustijolmm, 1037, 

Italy : The Distillation Industry, p, 13, 


Irrigation Work, 15, The Impro¬ 
vement in Cotton Cultivation in 
Sicily, 38. Average Yields of Beets 
and Beet vSugar for the Ten Years 
1902-1012, 778. The Production 

of Citrus Fruits, 187. RecoUvStitu- 
lion of Vineyards on American 
Stock, 189. ITybrids of Emopean 
and American Vines in Sicily, 190. 
The Production, External Trade and 
Piices of Wine, 227. Production 
of Superphosphate, /?. J27. The 
Tobaccos Grown, p. 3yi. Accli¬ 
matisation Experiment with Vari¬ 
eties of Japanese Rice, 270. The vSa- 
grautiuo of Montefalco, 28(). Geo- 
Hydrological SUidies and Research 
in Ital}^ in crmnection with Agri¬ 
culture, p. 517. The Control of lyO- 
cusls, p. 522. Ex]ierinients on the 
b'orcing of Grafted Vines by Various 
Systems, made at the Royal Oe- 
nological vSehool of Conegliano, 388. 
Ash Manna ; Production hi Italy; 
Compo.stl ion; Adulteration, 612.. 

Vine Growing, page goo, Anchy- 
lOvStomiasivS among Peasants near 
Florence, 674. Variations of vSugar 
contents, 1290. 

Ivory: Production in the Zanzibar 
Protectorate, 1113, 

Japan: Agricultural Condition, 245. 
Development of Agriculture, 344. 

Jatropha oimas, culture in Zanzibar, 
1. Analyse, 5. 

Java: Culture and Industry of Sugar 
Cane, 144. Mutual Control of vHugar 
Manufacture, listalilislnuent 

of a Rubber Market at Batavia, 552. 
The Utilisation of Tephrosia Vo^ 
gelii, 689, Tobacco, 8x8, Sic). 

Jife Fibre [Sanseniem oylindrica), 502. 

Jiiglans regia and j, nigra, 5b. 

J uncus cffimts, 1 x 80. 

Juniper: In Hungary, 5b. In North 
American Forestry, 1 i)4 . Mel hods 
Adopted to facilitate Ihe germina- 
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tion, 395. The Jimiper Ttees o£ the 
Rocky Mountain Region, 1165* 

Jnte Plants: Comparison between 
the Two Jiite Plants [Corchonfs cap- 
stihiris and Co/chorus ohtovius), 
175. Production in Formosa, 245. 

E 14 INIX, see Manure Potash. 

Kaoliang see Sorghum. 

Kapok : In Zanzibar, i. Anatysis of 
Eviodendron, 5. 

Kauri, resin of, i. 

Kefir, fermented Mhk, of the inhabi¬ 
tants of the Caucasus and of the 
Steppes, p, x6g. 

Kelp, 467. 

Kicksia elastica see Ftmi'iimta, 

Kola : In the Zanzibar Protectorate, 
I, FJxports of the Gold Coast, 24^. 

Koumys, fermented Milk of the Tar¬ 
tars, page i6g, 

Kursk millet, 36. 

Palm Wine of the Tripolitan 
Oasis, 546. 

Landolphia hendelotih Source of rub¬ 
ber in French West Africa, 379. 

Tands: Experiments with Tight de¬ 
manding Trees on Heaths in Den¬ 
mark, 393- 

Larches : In North America, 19.^ 
Larix dahurica in Japan, 2.1.5. Re¬ 
searches on Larches from the Alps 
and the Sudete Mountains, 392. 

Laterite : The Decomposition Product 
of Aluminiferous Silicate Rocks, 
especially the Laterite of Madagas¬ 
car, 6. Formation in the British 
Indies, 1243, 

Lathyms Hngitanus, 359. 

Lawn grass, Zoysia pungens, 162. 

Lead: The Efiect on Ammonification 
and Nitrification in Soils, 892. The 
Infiuence of Lead Salts on Wheat, 
902. 

Leben, fermented Milk of the Egyp¬ 
tians, page i6g. 

Legislatiye and Administrative Meas- 


lues: The Presenl condition of 
Cattle Breeding in Hmigary, page 7, 
Concession of Distilleries in Italy, 
page 13. United Slates Fertilizer 
Laws, 133. Act. No. 2380, Provid¬ 
ing for the Inspection, Grading and 
Baling of Abaca (Manila Hemp), 
Maguey (Cantala), Sisal and other 
Fibres in the Philippine IvSlands, 243. 
Decree of the President of the Re¬ 
public of Uruguay Fixing the Lini- 
itvS of Purity and Germination 
Capacity’' required in Imported 
Seeds, Soi. Decrees and Regulations 
Dealing vdth the Reorganisation 
of the Agricultiual Service in Bra¬ 
zil 884. Approj>riations for Agri¬ 
culture in the United States, 885. 
Johit Regulations of the Secretary 
of the Treasury and Secretary of 
Agriculture under the Seed Importa¬ 
tion Act,, August 24, 1912, 905. 
Fruit Standardisation Law’s in CaH- 
fomia, nil. 

Leguminosae : In Zanzibar, i, 5. In 
Burma, 5, In California, 359. 
See also Bean, etc. 

Lemon Oil: Note on, 968. 

Lemna trisitlca, 808. 

Lentils : in Japan, 344. 

Leptochloa sp., 36. 

Libya : RescarchCvS on the Concentra¬ 
tion of the Li<iuicl circulating in 
the Soil, (>79. 

Lima beans in Peru, 13 p 

lime : The Estimation of the Lime 
Requirement of vSoils by Means of the 
Hydroxide of the Alkaline Earths, 
13. Is the Principle of the lyime-Mag- 
nesia Ratio a Hypothesis or a Prov¬ 
ed Fact ? 19. On the Calciphobo 
Nature of Lupins and their Unsuit¬ 
ability to Heavy Soils, 28. Infixien- 
ce of Calcium Carbonate in Neutra¬ 
lising the Injurious Action of Mag¬ 
nesium Carbonate on Aeotohacter 
chroococcum, 250. Comparison of 
Silicates as Sources of X 4 me and Mag- 



nesia for Plants, 251. On the R*e- 
sence of A .Mobactcr in Dani>sh Woods 
and on the Value of Azoiohacter 
CnltiirevS for the Deiermmation of 
the Linie Requirements in Wood¬ 
land, 352. The Acidity of Spliag- 
7?inwand itvS Relation to Chalk and 
minerals Salts, 302. The Time-Mag¬ 
nesia Ratio and the Effects of Cal- 
chmi and Magnesium Carbonates 
on Aninionihcation and Nitrifica¬ 
tion, 577. Studies on the ],hne Re- 
quitenients of Certain Soils, 582. 
The Injurious Action of Heavy 
Dresvsiugs of Time on the Nitrogen 
TransfonnatioiivS of Mof)r Soil, 583. 
The Effect of Strongly Calcareous 
Soils on the Growth and Ash com¬ 
position of certain Plants, 503. 
Continuous Growing of Wheat and 
Barley and the Timing of Acid 
Soils^ 908, Investigation into the 
Retarding Efiect of Time on Ihe 
Growth of Conifers, 10,^9. 

Times in Alfdld in Hungary, 56. 

Limonia Warneckei, Analyse of Emits 

1283. 

Tingue, 712. 

Lifiodendron tuUpifem, 19^1, 823. 

Tithium iix Soils, 785. 

Lollum vSp., in Australia, 1 37, 

Lo^opterigium Loren^zH and L. vSp., 
in Bra'/il, 1152. 

lAXcenie: Culture for Semi-Arid Re¬ 
gions, 3(). Investigation of the Dia¬ 
stase and the I<)lTecto£ Rapid Cur¬ 
ing upon tli<* Food Value, 37. Cul¬ 
ture in Peru, 13^. Txiceruc from 
Different Countries Grown at Bvah)f 
from 1911 to 191^, 274. Es:periments 
with Various Types of Tncerne, 
498. Experiments with Tncerne in 
Victoria, Australia, 1033. Cultiva¬ 
tion for Strengthening a Tucerne 
Field, 1034. Sulphur as a Fertilizer 
for Alfalfa, 1280. 

Ludwigia Copparosa in Brazil, T152. 

Impins: On the Calcipholx" Nature 


of Tupiiis and their Unsuitability 
to Hefuy Soils, 28. The Calcipho- 
be Character, 261. The composi¬ 
tion and Ehects of lyujnu Seeds, 
301. The h/xcliange of Ions be¬ 
tween the Roots of Lupinus alhus 
and Culture Solutions coiitainiiig 
IVo Nutrient Salts, 1020. 

Mabojca i*ansa, 503. 

Machinery and lnii-)lements Agricul- 
tiu'al: Distilling apparatus, page 20. 
Review of the Trials of Motor 
Tillage carried out during the Year 
X9X3. 9 ^ Thomson’vS Turnip Picker 
and Cutter, 91, Marti I’s Potato 
Sorter, 92. The Newton PVuit- 
Grading Machine, 93. Apparatus 
for Irrigation bv Overhead Spriiik- 
Img, 95. Machine for Sorting out 
FrOvSted Oranges and I/emons, 212. 
Descriiniou of the Milkhxg Machines 
tried at the Alnarp Institute (Offi¬ 
cial Swedish JiJxjDeriment Station 
for Agricultural Implements), 213. 
Trial of a Patent Rapid Steamer for 
Cattle-Food, 3 £2. Phlkenburger's 
Automatic Balance Plough, 420. 
Disk Plough with Second Shaft 
Bearing Blades wliich Break up 
the Slice, 421. Tillering Wheat by 
Maclunery, 422. An Inexpensive 
and h)fficient Stripper for Crimson 
Clover, 423. Bolze's Patent Appara¬ 
tus for the Control of Smut in Spring 
Cereals, 424, Steam Ploughs in 
PnivSsia on April 3, 19x4, 535* 
Fites Occurring in ThrCvShing Ma¬ 
chines in Eastern Washington dur¬ 
ing the NSumnier of 19x4, 536. A 
Sixnple Device for Counting Seeds, 
537. The Market for Agricultural 
Machines in Tathi America, 632. 
Apparatus for Fumigating Seeds, 
634. A good Wind Engine, <>35, 
Exibition Trial of Potato Planters, 
630. Imports in Russia, 672. Sowing 
and Weeding Ricehelds with the 
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Aid of MacMnery, 732. Apparatus 
for the Utilisation of Blood and other 
Slaughterhouse offal as Food for 
Uive Stock, 735. Mechanical Till¬ 
age Experiments at Grigiion, Fran¬ 
ce, in 191^ and 1915, B43. New Ma¬ 
chine lor Topping, Tailing and 
Rowing Turnips, 844. The Dow- 
nie Nut-cracking Maclaine, 845. 
Agricultural Machinery and Imple¬ 
ments in Russian Rural Economy 
9^9* Wind driven Deadce for Scar¬ 
ing Birds, Field mice, ]VIoles, etc. 
950. A New Multiple Honey Extrac¬ 
tor, 951. Appliance for the Treat¬ 
ment of Eicjuids in thin Bayers dur¬ 
ing Sterilisation hy Ultra-Violet 
Rays, 952, Trials of Tractors at 
Allainville, France, 953. Agricul¬ 
tural Implements in American Ex¬ 
port Trade, 1072. The “ Rhino ” 
Subsoiling Plough and the " Cy¬ 
clone Ditcher, 1073. Motor 
Plough for Bight Work, 1074. 
Agricultural Transport by Tractors, 
1075. Recent Inventions in Macliin- 
es for Tilling the Soil, page 1424. 
Potato Digger Drawn by Horses and 
Worked by Gasoline Engine, 11S9. 
New Desiccator for Rice, rioo. 
Coutreirs Process of Electrical Pre¬ 
cipitation, 119T. The Creeping Grip 
Tractor, 1192. New Machine for 
the Extraction of Olive Oil, 1193. 
Mcl/aren's Beviathan " Draining 
Plough, 1329, Apparatus for Wa¬ 
tering Barge Areas, 1330. De¬ 
vice for Sampling Grahi, Seeds 
and other Material, 1331. Reanew 
of Patents, 96, 214, 313, 425, 538, 
637. 736,846. 

Macrocystis pyrijera, 688. 

Macrozannia sp. in Australia, 137. 

Madagascar; Peas and Beans from 
Burma 5. The Decomposition Pro¬ 
ducts of Aluminiferous Silicate 
Rocks, especially the Baterite. 6. 
Ampelosicyos scandens a htUe-known 


Oil Pahn, 378. Vegetable Wax, 
605. 

Magnesia : Is the Principle of the lA- 
me-Magnesia Ratio a Hypothesis 
or a Proved Fact ? 19. The Non- 
Existence of Magnesium Carbonate 
in Humid Soils, 139. Influence 
of Calcium Carbonate in Neutra¬ 
lising the Injurious Action of Mag¬ 
nesium Carbonate on Azotohacter 
chrooccccitm, 250. Comparison of 
Silicates and Carbonates as Sources 
of Bime and ISIagiiesia for Plants 
251. The Bime-Magnesia Ratio and 
the Effects of Calciimi and Magne- 
siiun Carbonates oti Ammonifica- 
tion and Nitrification, 577. Magne¬ 
sium in Albinistic and Clilorolic 
Plants, 588. Infiuence on the For¬ 
mation of ClilorophyU, 095. Effect 
on Wljeat and Mangolds at 'W>)buni 
900. 

Maguey (Cantalal: Providing for the 
Inspection, Grading and Baling in 
the Philippines, 243. 

Maize : Culture hi the Zanzibar Pro¬ 
tectorate, 1. Manures in Centra 
America, 23. The Inheritance of 
Endosperm Texture in Sweet X 
Waxy BTybrids of Maize, 30. Most 
Suitable Varieties of Maize for Grow¬ 
ing in Montana, 33. Amino-acids 
and the Proteins of Maize in Nu¬ 
trition and Growth, 72. Chemical 
Changes durhig Silage Formation, 
77. Culture m Peru, 134. New Ex¬ 
periments upon the Action of Ni¬ 
trogenous Manures in Germany and 
Austria, 3^8. Experiments on Top¬ 
ping Maize, 168. The Nutritive Va¬ 
lue of New and Old Maize, 300. 
Action of Green MamirevS, 359. 
A More Accurate Method of com¬ 
paring First C^eneration Make Hy¬ 
brids with their Parents, 370. Al¬ 
binism hi Maize; a Genetic and 
Cytological Study, 374. The Ele¬ 
ments Requited by the Make Plant 
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for Nottiial Development, The 
HamiiVioturo of Maize Sngfn*, 5^0. 
Acidity as a I^^acior in Deienniiiiiig 
the Degree ol ^^oundiiess o<l Maize, 
568. Cnllural Operaticnus Capable 
of ProcUieing an Inorea>se of Sugar in 
Maize vStenivS. ()0<j. Corn, Maize, 
Products Industries in the United 
States, ^>^0. Inlliience of Phosplio- 
rus and Magnesium on the Forma¬ 
tion of Chloroph)’!!, (>05. Cheniioal 
Poisoning and Mutation, (xjO. In¬ 
heritance of a Reeiirring Somatw' 
Variation in Varii^gatecl JJars of 
Maize, (>07. Selection of Maize for 
Protein and Oil Content in South 
Dakota, 800. Composition of Maize 
Meal Manufactured hy Diff(‘n*nt 
Processes and the Intlueiice of Com¬ 
position on the Keeping Qualities, 
852. The Principal Varieties of 
Maize in Tonking 912, The Results 
of Exercising vSeleriion, 1022. Che¬ 
mical Analysis in the PJastcrn Re¬ 
public of Unigiuiy, (trades for 
Commercial Corn (Maize), 1030. 
Maizc-growhig Competition for 
Ymxng People in Queeuslaiul, Aus¬ 
tralia, 1118. Relation between 
in vSelccted Croj) Areas of the Ihiited 
States, T 2.| i. IVaUvSinission by See<l 
of the KHects of Castration upon 
Maize Stems, i20(). 

Malaya : Agriculttirul I^rodnetion, 135. 

Mall(>r<|nina or Negretn <le la vSelva, 
A 5^^ 

Mandarins in tlu* Philippines, j8(>. 

MangancvSe : The ()ccurronee and Sig¬ 
nificance in the S<*ed Coat of Var¬ 
ious vSoeds, 153. On the Action of 
Some catalytic ICletnents in the 
Soils, 255. The favorrrable Action 
upon the Bacteria of Deguminotis 
NocMes, 471. Applications to Rice 
Plelcls in the Province of Novara, 
Italy, ^92. Tlu* I'Mect of Manganese 
Sulphate on the Yield of Turnips, 
11 H. 


Mangel sec Beets. 

Mangos : Cold Storage 225. Grafthig 
the Mango Inflorescence, 1162. 

JMangosteen, 10.18. 

Mangrove Cutch in the IR*d<‘rated Ma¬ 
lay vStates, 1040. Cultivation of 
Mangrove in Bra^jil, 1152. 

Mamhot glaziovu - Composition of 
the Oil, 503 

Manketti, PVuits ol liictnodendvon 
Uaiitannemi, 503 

3 \lanna : Production in Italy ; Compo¬ 
sition ; Adulteration, 612. 

Manures and Manuring : Compensa¬ 
tion for the Unexhausted Manurial 
Values of P'ecxling Stuffs and IRm-- 
tilizcrs, i8. Is the Principle of the 
Dime-Magnesia Ratio a Hypothe¬ 
sis or a J’roved Thu'l ? 19. The Con¬ 
version of (h'a]>e Pomace into Ma¬ 
nure, 22. Manures in Central Ame¬ 
rica, 23. United Stales Fertilizers 
Daws, 133. 'riie Internatioml 
Movement, page $23, Comparison 
of SilicntCvS an<l Carbonates UvS Sour¬ 
ces of Time Magnesia for PlantvS, 
251. Ashes of Hedge* Clippings and 
Trimming as a vSource of Potash, 
3O0. Nitrogen of Processed Ferti¬ 
lizers 3()i. Utilization of the l^sh 
Waste of the Pacific Coast for the 
Manufacture of Fertilizer, 4(>7. Fer¬ 
mented Molasst's, a Source of Ni- 
trogenoiivS and Polassic I'^ertilisets, 
4(>8. IMi Meal and P'ish Manure, 
525, New PVrtilisers and Waste 
materials Studied in the United 
vStates, 585. The Actioxi of Coimnori 
Salt and ICainit applied with Sul¬ 
phate of Ammonia and Nitrate of 
Soda, 58(), Imports of Chemical 
Fertilizers in Russia during Years, 

1910-X.1, 672. The Inllu(*ncc exertet 1 
by Organic Substaaices upon the 
Dec<>mix)sition and Action of Ni- 
trogenoiXvS Compoxmds in the Soil, 
687, The Chemical Composition 
of Some Weeds, and their Value as 
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Fodder and Manure, 727. The Ctd- 
livatioii of Seaweed in Ireland and 
its Use as Manure, 789. The Fertili¬ 
zer Value of Filter Press Cake, 792. 
Sewage Sludge as Manure, 793. 
The Treatment of Sewage for Ob¬ 
taining Sulphate of Ammonia, 794. 
The Effect of Copper, Zinc, Iron and 
Tead Salts on Ammonification and 
Hitrification in Soils, 892. The Pre¬ 
sent con dition of the Fertilizer 
Trade in Denmark, loii. The Uti¬ 
lisation of Coffee Pulp as Manure 
for Tropical Crops, 1126. Trials 
of Application of Fertilisers with 
the Seed, Carried out at Grignon, 
France, 1127. The Production and 
Fertiliser Value of Citric-Soluble 
Phosphoric Acid and Potash, 1129. 
Manuring of Bog Land in Ireland, 
1255. The Conversion of Molasses 
Residue into an Easily-Spread Fer¬ 
tiliser, 1257. 

Manures Catalytic: The Action of 
Some Catalytic Elements in the 
Soil, 255. Experiments with Ca¬ 
talytic Manures, 1260 

Manures Farmyard: Turret Covered 
Court for Farmyard Manure, 215. 
The Prevention of Toss from Ma¬ 
nure Heaps in Whiter and Early 
Spring, 357, Valuation of the Ma- 
nurial Residues Obtained irom the 
consiimpiion of Foods by growing 
Hgs, 358. 

Manure Green, see Cover crops. 

Manures, Nitrogenous : Investigations 
into the Nitrogen MetaboEsm of 
Soil, 9, Calcium Cyanamide as 
Manure of Olives, 40. New Ex¬ 
periments on the Action of Nitro¬ 
genous Manures in Germany and 
Austria, 14B. Increase in the Pro¬ 
duction of Synthetic Manures in 
Germany, 149. General Movement 
of Chilean Nitrate, p, 32^. Obser¬ 
vations upon the Value of the Prin¬ 
cipal Nitrogenous Fertilizers, 254. 


Fermented Molasses, a Source of 
Nitrogenous Fertilizers, 468. The 
Ammonification of Cyanamide, 4()9. 
Some Observations on the Storing 
of Calcium Cyanamide, 470. The 
favourable Action of MangancvSe 
upon the Bacteria of Leguminous 
Nodules, /171. The Ad ion of com¬ 
mon Salt and Kainit applied with 
Sulphate of Ammonia and Nitrate 
of Soda, 586. Infiuence exerted 
by Organic Substances upon the 
Decomposition and Action of 
Nitrogenous Compoimds in the Soil, 
687. Nitrogenous Manures hi 
Wheat Growing, 707. The Treat¬ 
ment of Sewage for Obtaining Sul¬ 
phate of Ammonia, 794. Experi¬ 
ments on the Application of Sul¬ 
phate of Ammonia at Different 
Depths, 894. New Method of Pre¬ 
serving Liquid Manure, 1009. Im¬ 
ports in Denmark, 1913-1914, lOTX. 
The Nitrogen Problem in Arid Soils 
1256. 

Manures Pliosphatic : RcvSearch Work 
in 1913 at the Agricultural Exjic- 
riment Station of the University 
of Wisconsin, 4, The Production 
of Available Phosphates by Furnace 
Treatment, 20. Infiuence of Fine¬ 
ness upon the Availability of Bone 
Meal, T47. Import and Export of 
Natural Phosiihatcs, p. 335, Nitrogen 
of Processed IWtilizcrs, 361. Iii- 
fiuence of Phosphorus and Magne¬ 
sium on the Formation of Cliloro- 
phyll, 695. The Pliosphatic Deposits 
ol Perils (Malay States), 795. 
The Inter-Relationships between 
the Constituents of Basic Slag, 790. 
Red Soils and Pliosphatic Manuring 
in the State of Sao Paulo, 797. 
The Influence of Pliosphatic Man¬ 
ure on the Root System of Sugar 
Beets in Ruasia, 922. The Soln* 
bOity of the Phosphoric Acid of , 
Basic Slag in Water Saturated Witfi 
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Carbonic Acid, loio. The Present 
condition of Trade in Denmark, j o 11. 
Manuring P/Xpotiments willi Ca- 
lalytic Moimres fipplied to VinCvS, 
io|7. Rook PhOvSpluito in New Zea 
laiui, i I RcvSullvS ol (icological 
investigation of Phospliorite Inals 
in RtivSvSia, 1258. 

MaiiurcvS, Potash: P'lirtlier liifotnui- 
tion on the New Potash l)e|X)sits 
ill Spain, 21. Influence of Potash 
on Rape, 170. The International 
movement, 323. Ralusz ICai- 

nii, 252. New Suggestions for the 
ITtihsatiou of Teucites as a Potash 
pVrtiliser, 253. Ashes of IIedg(‘ 
Clippings and "I'riilimings as a 
Source of Pthash, 3<)0. l^'crmentcd 
Molasses a sSourcc* of Nitrogenous 
and Potassic Fertilizers, 408. 
The Action of Conunon Salt and 
Kaiiiit ai)plied with Sulphate of 
Anunonia and Nitrate of Soda, 580. 
Ktdps of the Pacific Coast; their 
composition and Availability as 
Maiuires, (>88. Wt)0(l-Waslt‘ from 
Sawmills as a Source of Potavsli, 6<)o. 
Imports in Denmark in 1013-14, 
ToiJ. Potash Deiiosils in Cliile, 
ft30, lixtraotion of Potash from 
Prickly Pears hi Oueeiisland, 1131. 
Kxlractxou of Potash from the Re- 
sidiuim of Olive Oil, 

Manures Radioactive : Radium Fer¬ 
tilizer in Ideld Tests, Action ot 
Radium on Vegelatkm, 1015, loiu. 

IMarket Oatdening hve Oardeniug. 

Mused n nhds ia r/ws iiui, 1. 

Maslimui wood, 3. 

Mazmn, fenneiited Milk of th<* Ar¬ 
menians, page 16^, 

Meadows and PastnrcNS: The Scour- 
itig I ^ands 0 f vSomcTset an< I Warwick- 
sMre, A Critical Contribution 
to the Solution of Sonic IVcsent 
Questions Relating to Meadow C'uh 
tivation, 273. Natural Revegeta¬ 
tion of Range Lands Based upon 


Growth RequirementvS and life 
History of the Vegetation, 496, 
Some Experiment Undertaken for 
the Improvement of Meadows. The 
Influence of the P'irst Cutting upon 
the Meadow Idora, piy. Scienti¬ 
fically devised and Commercial 
vSeecls Mxtures for Pastures, 709. 
The Influence on Ci'op and Soil of 
Manures ap]ilied to Permanent 
Meadow, 1270. Destruction ofFcims 
in Grassland in the United States, 
1282. 

Meat: Export of Peru, 13p Forage 
lor Fattening l>igs, 200. The Value 
of Meat Meals for Fattening Pigs, 
^04. The Prophylactic l^^xamination 
of Moat by Means ot hVcdmg PyX- 
ixu'iuients with Mice, 322. Modifi¬ 
cations in the Blood of Cattle* Due 
to the Method oi Slaughter, (>47. 
Production an<l P'xjiort in RuSvSia 
in 1913, (>72. ApparatUwS for the 
Ihilisntion of Blood and other 
Slaughterhoirse Offal as T^iod for 
live Slock, 735. lli(* Proportion 
of Jive to Dead Weight of Cattl(% 
1087. 

Medicinal Crops: Recent Investiga¬ 
tions at the Imperial Institute, 5. 
In Peru, 134. In Malaya, 135. In 
Australia, 137. In the South Afri¬ 
ca, 24(>. (howiug Rlniharb in the 
Tropics, 381. In the United States, 
92O. 

Me<llar: Graft Hybrid Produced by 
Grafting Me<Uar on Hawthorn, 
028. 

Mclanoxyltni Brmma in Brazil, 1152. 

Melims wmuHIlora, The Fcetlmg 
Value, 20!. 

Meteorology Agricultural: A Now 
Chemical Hygrometer, What 
the Weather Bureau is doing in 
Agricultural Meteorology, p. 64g. 
Connection between Dry Matter 
<'ontent and Resistance to Cold in 
Winter Wheats, 488. The Organi- 
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sation of the Meteorological Office 
in I^ondon with Special Reference 
to x-\grictiltiiral Meteorology, 570. 
Infiaence of Weather Conditions 
upon the Amounts of Nitric Acid 
and of Nitrous Acid in the Rain¬ 
fall in Victoria, 677. Reorganisation 
of the Meteorological vSer\ice in 
Brazil, 779. The Artificial Produc¬ 
tion of Rain, 1119. Relation be¬ 
tween Rainfall and Wheat and Maize 
Yields in Selected Crop Areas of 
the United States, 1241. Inflnence 
of Weal her on the Grape Crop in 
the Ivower Monferrato, Piedmont, 
1242. 

Methods ot Cultiv^ation sec Tillage 

Microbiology see Baotei i<.dogy and Soil 
Organisms. 

Microspiva dPsulfmiLn%<^, 787. 

Milk' Comparative Study of Milk, 
Based on Capillarity^ 101. A Me 
thod for the Determination of the 
Fat in Mdk (Nephelometric Method), 
102. Milk Production in Norway, 
104. Inspection of IMilk and Milk 
Products in Portugal, 223. The Cost 
of Pasteurizing Milk and Cream, 310. 
The Rate of Inactiv'atioii by Heat 
of Peroxidase in Milk, i, 320. 
The Iron Content of Con’s IMilk, 
321. Determination of the Degree 
of Homogenisation of Mhk, 430. 
The Importance of IMilk Sugar in 
Judging Milk, 431. A comparison 
of the IMicroscopical Method and 
the Plate Method of Counting Bac¬ 
teria in IMilk, 432. Studies in the 
Expansion of Milk and Cream, 433. 
Condition of Casein and Salt in 
Milk, 548. The Titraiion and Si¬ 
gnificance of Ammonia in Milk, 5 j.Q. 
The Preservation of Milk by Freez- 
550. Ability of Bacillus coli to 
Survive Paslemrisatioii, 643. On 
the Presence of “ Complements 
in Milk, 745, Experiments m Pas¬ 
teurising WHk by means of the 


Universalpasteur ” in Denmark, 
746. The Alcohol Test in Relation 
to IMilk, 717 The PYeezing Point 
of Milk Consideicd in ils Relation 
to the Detection of Added Water, 
855 Comparative I-Cxperiments on 
the Pasleuiisation and Biorisatioti 
of IMilk, 970. Influence of I-Ieating 
Milk on the Natural vSeparalioii 
of Cream, 97 j. The Influence of 
Temperature and Food upon the 
Physical Condition of the Fat Glo¬ 
bules of Milk, 1082. Method for the 
Rapid Separation of the Pure Fatty 
IMatter from the Non-P'atly Consti¬ 
tuents of Milk, 1083. The Reaction 
and Calcium Content of Milk as 
Factors in the Coagulation ProccvSs, 
1084. Pasteurizing Milk in Bottles 
and Bottling Hot Milk Pasieurized 
in Bulk, 1085. A Rapid Method of 
Counting Bacteria in Milk, 1203. 
Researches on the Proteolytic Power 
of Lactic Bticleria belonging to the 
Group Streptococcus lactis, 1204. 
The Piesence of Bacillus abortus 
in Milk, 1205. A Simple Test for B. 
sporogeues in Milk and Water, i >o<). 
Utensils as a Source of Bacterial 
Contamination of IVJ[ilk, 1207, 

IMilking : Description of the Milking 
Machines tried at the Aliiarp lu- 

vStitute, 213. 

Millet : In Japan, 344. The Classi¬ 
fication of Common Millet {Panioum 
milicweitni), 374. 

Milling; Milling and Baking (|ualitk\s 
of Victorian Wheat, 220. Product ion 
of CoriiOifalm Great Britain, p. 4CJ6, 
W’lieal improvement in Axistralia, 
372. (Qualities dcvsired in Wheat 
for British Markets and how to 
ascertain them p. 775, An Exact 
Method for Determining the a- 
inount of oflEals in the Plour of Ce¬ 
reals, i33ii. 

IMolascuit, Exports from Mauritius, 
p. sox. 



Molasses meal, 521. 

MolawSses, Icrmeuted ii Soaree ol Ni- 
trogcmoTivS ati<l Pt)ta>ssic L'ertilisors, 
4 (>cS. 

Moorlaiuls . Ilau(lI)<>ok of IMoor Cul- 
livaiiou, The liijiirioiis Aeliou 
of IIea\ y DressiiigvS of Iviiiie 011 the 
Nitrogen TnuisfounaiioiivS of Moor 
Soils, 583. Pnnfs Pitui^lrv, foi Sow¬ 
ing on Peal Bogs in Ireland, 825. 

Moringa picyygospirma, eultnre in 
Zanzibar, i. Analysis, 5 

Melons : Review ol llu* Trials ol Mo¬ 
tor Tillage ^laeliiues carried ont 
during the Year i<n3> 00. Steam 
Ploughs in Prussia on April, 1914, 
533. Mechanical Tillage lixiieri 
meiits at (irignon, Prance, in 1014 
and 19 * 5» 

Mowrah: P^xpoits from British lie 
dia, p. ^99. 

Mycodeynm 01 hi, Morphological Va¬ 
riability 15^, 1079. 

Musa leMilus, Abaca and A/, pa rad i- 
siaca in the Philippme, 10^7. 

Muskrat (Plha Zibaihkus) its 

Ravages in Bohemia, 242, 417. 

Myyistwa platy$per ma see Osieo- 
phlaeiim platyspermum, 42. 

Myrshic GardncYiana in Brazil, 1152. 

NasTURTi T JM ()I<VICIN aw:, Aquatic 
rianl us PVe<ling, 808. 

Neveocyshs lint Arana, 088. 

Nolherlund; Pioduetion of Sugar 
Beet, 178, Pnxhution of vSuper 
phosphate, p, 577. Draining of the 
Zuy<ler Zee, 31 p MoNciueut of 
Breeding Stuffs, /?. 481, I'nfohum 
prate me, 701. 

New Zealand : Burgoyue's Fife Wheal, 
163. Influence of Potash on Rajxs 
170. A New Plum, 185, Sheep Breod- 
5M- 

Nipa friiciicans, 1037. 

Nitrogen: Investigation into the Ni¬ 
trogen Metabolism of vSoil, 0, An¬ 
tagonism between Anions us related 


to Nitrogen Transformation in Soils, 
143. Nitrogen of ProceSvSed PVrti- 
lizers, 361. The Detcrniination of 
Ammonia in vSoils, 4O3 
PTee Nitrogen and the liighcr Plants, 
47(>. The Oxidation of Ammonia, 
or Nitrification by Means of Plants, 
477. Fixation of Nitrogen by Sac- 
('haroniycetCvS and ICumyeetcs, \yS, 
The Nit lie Nitrogen of the Black 
Soils of th(‘ Arid Regions ot Russia, 
570 The Lime-Magnesia Ratio and 
the Bflccts of Calcium and Magne¬ 
sium Carbonates on Amnionifi- 
cation and Nitrification, 577. Tlie 
Injurious Action of Heavy Drc\^s- 
ings of Lime on the Nitrogen TTans- 
formations of Moor S('ils, 383. The 
Tntluence of Weathcu* Conditions 
upon the Amounts of Nitric Acid 
and of Nitrous Acid in the Rain¬ 
fall in Victoria, AuvStralia, O77. 
Th(‘ Lovss of Nitrogen and Organic 
Matter in Cultivated soils in Kan¬ 
sas and their Pro<iuctivity, 783. 
See also Nitrogenous X\‘Ttilizers, 
Soil Physics, (dc. 

Norway: Milk iuduvstry, 104. Move¬ 
ment of P>(*diug StuEs, page 484, 
Numida nteleagris, 208. 

Nymphea alba, 808, 

Nyssa u n if lor a, i < >4. 

Oars: Of the Allohl in Hungary, 5(>. 
In Portugal, (>3, In the lTiiite<l Sta¬ 
tes, i<)4. Quercus dr Mata and 
sp. in Japan, 213. h'xperimenls in 
(^rowing Oaks of Different Origins 
in Denmark, 3C)3, 394. Method of 
Preserving AconivS for vSowing, 722. 
(drafting of the Cork Oak on the 
F>ergrcen Oak in Italy, <^30. 
Oats: New Experiments on the Ac¬ 
tion of Nitrogenous Manures in 
Germany and Austria, 148. v^ub- 
sUtutes for Oats in Feeding B'arm 
Horses, 409. Production and P'x- 
ports in Russia, (>72, Oiigm of Cul- 
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tivated Oats, 910. Oats in the 
Great Plains .Irea: Relation of 
Cultural Methods to Production, 
911. Chemical Analyses of Maue 
and Oats cultivated in the Eastern 
Republic of Uruguay, 1029. Per¬ 
centage of Husk in Varieties of 
Oats, 1275. 

Ocymum hasilicMin, on the Formation 
of Essential Oil in Different Inten¬ 
sities of Eight, 4S0. 

Ohcrops; In the Zanzibar Protec¬ 
torate I. Analysis of Oil Seeds in 
the Zanzibar Protectorate, 5. Osteo- 
phloeum platyspermiim, new oil 
Seeds in the America, 42. Exports 
of the British India, page 4go. 

' Ampelosicyos scandens a Eittle- 
. known Oh Plant in Madagascar, 378. 
Tropical oil seed, 503. Oil Content 
of Seeds as Affected by the Nutri¬ 
tion of the Plant, 591, Some 
Considerations ajBEecting the Growl¬ 
ing of Linseed as a Farm Crop in 
England : Variations in the Oil 
Content, 602. Tea Seed Oil. 916. To¬ 
bacco Seed oil, 1151. Coula edulis 
and Limonia warnecfiei, from Tro¬ 
pical Africa, 1285. Ortignya Speciosa 
in Brazil, 1286. 

Oil-mill: On the Deodorisation of 
Olive Oil, 317. New Macliine for 
the Extraction of Olive Oil, 1193. 
E^straction of Potash from the Re¬ 
siduum of OHve Oil, 1259. A New 
Delicate Method of Analysing Oils, 
1339* , . 

Oil palm see Eloeis. 

Oils various: Production and manufac¬ 
ture of coconut oil and sesamum oil 
in the Zanzibar Protectorate, i. 
Oils of Eriodendrm anfmctuosum 
and Hevea bfa$ilie}%$i$ in the Zan¬ 
zibar Protectorate, 5. Exports in 
Peril, 134, Tropical Oil Seeds, 503. 
The Cotton Seed Oil Industry in 
the United Slates, 641. Tea Seed 
Oil» 9x6* 


Olives: Calcium Cyanamide as a 
Manure for Olives, 40. Cultm'e 
and exports in Peru, 134. Exports 
in Russia in 1913, 672. Culture in 
California, 915. Extraction of Po¬ 
tash from the Residuum of Olive 
Oil, 1259. 

Opuniia : sp., 299. 

Oranges: Culture in the Zaiizibar 
Protectorate, i. In Bagdad, 55. 
In the Philippines, t 86. Oil Seeds, 
503. The Utilisation of Waste. Or¬ 
anges, 854. 

Orbignya speciosa, a Brazilian Palm 
producing oil-Seeds, 1286. 

Ornithopus compressus, 896. 

Osteophloeum platispermum, 42. 

Ottoman Empire, Movement of Feed¬ 
ing Stnjffs, p. 481. 

Oxycoccus macricarpus, 191. 

Packing and Transport of Agricul¬ 
tural Products: Providing for the 
Inspection, grading and Baling of 
Abaca etc. in the Philippines, 243. 
Providing for Fruit-Baling in Cali¬ 
fornia, mi. 

Palms: Borassusflahellijer, 608, Dum-, 
Palm in the Eritrea, 013. See 
Elaeis, Date Pahn. 

Palmyra Palm, Borassus flabellijef, 
as a Source of Sugar, 608. 

^Pandanus tectorius and P. sp., X037. 

Pangin, 712. 

Panicularia nervaia and P, sp., 10x3, 

Panicum iniliaceum, The clasvsihca- 
tion, 374. p, subjuncGum, 472, 

Paniiication see Bread making. 

Papaw and Papain, 820. 

Paper : Cultivation of Paper Plants 
ill Desert Land, 14. Hedychium 
coronarittm, 135. The UtiEsation of 
Cotton Stalks in Paper making, 743. 
Use of Papyrus in the Manufacture 
of Paper Pulp, 1081. 

Parmesan Cheese sec Orana. 

Paroshorea pHcaia, 823. 

Paspalum cordatum 472. 
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Passiflora Joelida, 135; P. launJoHa 
225, 

Paste Salitrero, Sporobolus phkoides, 
807, 

Patents see Macliiiiei'}’*. 

Pavo cristatus, 208, 

Peacli: StudievS of the Flower and 
Fruit of the Peach, 386. A New 
Method of Obtaining Grafted Peach 
Trees, 515. 

Peanut: Recent investigations at the 
Imperial Institute, 5. Exports in . 
Bi'itisli India, page 500. 

Peas : Production in Burma, 5. As 
Feeding Stuff in the semi arid 
climate, 36, Study on Some Crosses 
of Garden Peas, 151. On the Ge¬ 
netics of Rogues among Culinary 
Peas, 1023. Winter-Flowering Sweet 
Peas at Wisley, 1914-15, X296. 
PelagQphyciiS porm, 688. 

Pmnisetum typhoideum, 5. 

Pef^tadesma Kevstingii, 503. 
Pentadethm macrophylla, 503. 

Pepper, Pimento, cultme in the Zanzi¬ 
bar Protectorate, i. Exports of 
Peru, 134. 

Perfume crops: on the Formation 
of Essetitial Oil in Ocymum hasiU- 
cum, 480. Production and Proper¬ 
ties of the Essential Oil of Ylang 
ylang in the Plnlippines, 1294. 
Pencampylm incanus, 1037, 

Persm lingm, 712. 

Peru, Development of Agriculture, 
1 ^ 34 * 

Fhalaris amndimcea, S08; P, hulbosa, 
1036, 

Phmeolus lumtus 5, 134. P. mmgo 1, 

5. P. Vulgam, The Inheritance of 
Colour in the Seeds, 483. 

PMippine : Providing for the Inspec¬ 
tion, Grading and Baling ol Abaca 
(Matiila Hemp), Maguey (Cantala), 
Sisal ^nd-other Fibres, 243. Musd 
- ieMilk, 276. Exports of Copra, 

, p. 431: Malaria in the Philippine 
'Islands; on the Trans¬ 


mission of Malaria by Anopheles, 
-^56. Culture of Coffee, 511. Citrus 
fruits, 616. Dipterocarp Forrests, 823. 

Phonolit see Manures, Potash. 

Phormium tenax in New Zealand, 501. 

Phvagmites communis, 808. P. vtdgavis 
1037 - 

Physics and Chemistry of Soil see 
Soils. 

Physiology, animal, see Anatomy. 

Physiology, vegetable, see Chemistry 
and Physiology. 

Pig Keeping: The Use of Calomel in 
the Control of Swine Plague, 67. 
In Peru, 134. The Bacillary Pest, 
Typhus or Paratyphus of Young 
Pigs, 199. Forage for Fattening 
Pigs, 200. In the United States, 
2i0. The Intradermal Test for 
Tuberculosis, 293. The Value of 
Fish and Meat Meals for Fatten¬ 
ing Pigs, 304. The Swixie Industry 
in the Province o! Saskatcliewmi, 
343. In Japan, 344« Valuatioix of the 
Manurial Residues Obtained from 
tlxe Consumption of Floods by Grow- 
Itig Pigs» 358, Relations for Pigs, 
4x5. Statistics in the Brazil, 530. 
Hemorrliagic Septicemia of Buffa¬ 
loes observed m Pigs in Himgary in 
1913; its Treatment,, 624. OEve 
ResiducvS as Feeding Stuffs for 
Pigs, 629. Swine Tixbetculosis and 
the Possibility of its Practical Con¬ 
trol, 726. Comparative Fattening 
Ex],)eriments with Pigs ni Denmark, 
730* Dength of the Gestation Pe¬ 
riod in Yorkshire Sows, 837^ On 
the Spread of Tul>erculoais in Pigs 
by means of Unheated Separated 
Whey, 932. Raising Pigs on Pasture 
with Supplenlentary Ration <*f. 
Grain. Experimenis in the United 
States, 942. In Angola, io6x, Feeding 

. Pig.s on the Subcutaneous Matter, 

, of Hides Intended for Tannhig 
periments in Germany^, 1054, Min¬ 
eral Feeds for PIdgs, 1065, The 
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Control of S'wine Pever in Great 
Britain, 1176. On Ovariotomy in 
Sows, with Observations on the 
Mammarj’^ Glands and the Internal 
Genital Organs, 1177. In Brazil, 
1320. 

Pimpernel, 621. 

Pitie apples: Culture in Zanzibar, 1. 

Pines: Pintis nigra and P. sp. 56. 
In Germany, 60. In Austria, 62. 
P. sylvestfis in the north americaii 
Forestry, 194. P. densiflora in Ja¬ 
pan, 245. Pimis nigricans, Varia¬ 
tion of Colour in the Seeds, 391. 
In Denmark, 393. Notes on Ger¬ 
mination and Reproduction of Long- 
leaf Pine [Pinus pahistris australis) 
in Southern Mississipin, 396. The 
relative Transpiration of White 
Fine Seedlings, 590. Pinus Strobm, 
618. Scots Pine grown in Sweden 
from Seed from different Coimtries : 
Contribution to the Question of the 
Influence of Origin, 718. Seed Pro¬ 
duction of Western Wliite Pine, 719. 
Pinus Pinaster, 825. Utilisation and 
Management of Lodgepole Pine 
in the Rocky Mountains, 1168. 

Piptademia rigida syn. Acacia An- 
gico, 1152. 

Piroplasmosis of the parvum Type 
in cattle in the Lower Basin of the 
Mediterranean, 1050, 

PitecoloUum gummifermn and P, sp., 

1152. 

Plant Breeding: Selection and Va¬ 
riety Wlieat Trials at the Rutlier- 
glen Experiment Farm, Victoria, 
Australia, 29. The Inheritance of 
Endosperm Texture in Sweet X 
Waxy Hybrids of Maize, 30. A 
New Hybrid Poplar, 31 Hypothe¬ 
sis to account for the Abnormal 
Citrus Hybrids in Swingle's Experi¬ 
ments, 32. Immunity to Fungous 
Diseases as a Physiological Test 
in Genetics and Systematics, exem¬ 
plified in Cereals, 159. The Mode 


of Inheritance of Semi-Sterility 
in the Offspring of Certain Hybrids 
(Siisolobittm), 160. Spore Conditions 
in Hybrids and the Mutation Hy¬ 
pothesis, 161. Wheat Breeding in 
Australia, 164. Burgoyne’s Fife 
Wheat in New Zealand, 165. The 
Practical Value of Selected Hmigar- 
ian Wheats, 166. New Wheats ob¬ 
tained at the Rieti W^ieat-Breeding 
Station, Italy, 167. Experiments on 
Topping Maize, 168. Strain Tests 
of Tomatoes, 181. The Relation Be¬ 
tween the Number of Vascular 
Btmdles in Cereals and Resistance 
to Lodging, 257, 258. Present State 
of the Knowledge of the Chemistry 
ol the Mendelian Factors for Flow¬ 
er-Colour, 266. Migration of Re¬ 
serve Material to the Seed in Bar¬ 
ley Considered as a Factor of Pro¬ 
ductivity, 267. Report on the Se¬ 
lection of Barley at Svalof from 1911 
to 1914, 369. A More Accurate Meth¬ 
od of Comparing Firist Generation 
Maize Hybrids with their Parents, 
370. Albinism in Maize : A Genetic 
and Cytological Study, 371. Wheat 
Improvement in Australia, 372, 
Hybridisation, Heredity and Phy- 
logeny in the Cereal Group, 481. 
Experiments on Selection and Cross¬ 
ing of Beans with Variegated Foli¬ 
age, 482. The Inheritance of Co¬ 
lour in the Seeds of vulga¬ 

ris, 483. Methods followed in the 
Division for the Selectkm of Agri¬ 
cultural Plants of the Trent l’ro%dn- 
cial Coimcil of Agricultoe, 595. 
Brachysm, a Hereditary Deformity 
of Cotton and other PJanls, 596. 
Chemical Poisoning and Mutation 
in Maize, 096. The Inheritajicc of 
a Recmring Somatic Variation in 
Variegated Ears of Maize, 697. 
Pure Strains of Wheal with more or 
lesvs complete Self-Fertilisation, 698. 
Correlatioti between the Yields of 



45 


Grain and the Weight of looo 
Grains in Wheat, uqq. Contrilmtioii 
to onr Knowledge o£ Cultivated Va¬ 
rieties Winter Rye, 700, Re¬ 
searches on tin* Coiulitioiis of Pol¬ 
lination and h'ertilisation of Red 
Clover in IloUatul, 701. Individual 
Seleolion in the Ponnatiou and 
Fixing of Varieties and TypCvS of 
Mangels, 702. Tobacco Mutations 
in Cotmecticui, 703. vSelection of 
Make for Protein and Oh Content 
ill >Sou 11 i Dakota. 800. Morphologi¬ 
cal Researches on the Variations 
in Wheat evS|X"oially in t he Structure 
of tile I^ar, 903. Researches into the 
Segregation of caracters in Wheat 
Hybrids in the Fgand Fg Generation, 
roii, I 1 ie Results of Exercising Se¬ 
lection with Make, io2*j, On the 
Genetics of 'VRogue>s ” among Cul¬ 
inary Peas, t023, Sihgle-genn Beet 
SfeM:^d, K>2.p Heredity Tyixs of 
Inflorescxmce and Fruits in Toma¬ 
toes, 1025. W'ork Dune by the Min¬ 
nesota State Frnitbreediiig X^arm, 
1026. Inheritance of Certain Charac¬ 
ters of Grapes, 1027, New Varieties 
of Indian Wheats, 1028. The In- 
duence of Organic Acid.s on the Sac- 
charomyces, 1136. Influence of 
Hytiridisation and Cross-Pollin - 
ation on the Water Ref|airement 
of Plants, 1137. Researche.s on tlie 
, Heredity of Nitrogen Content and 
Si/iC of Grain in Barley, r 1 38. X’^\ac- 
tors influencing Flower vSke in 
"with S|xcial Refereni'c 
to QncstioiLS of Inheritance, 1139. 
Breeding of Apples and other 
Ih-uits in Canada, 1140. Cultiv^alion 
and Improvement of Prairie-Chaas 
(Bromus unioloidvs) in New Zealand, 
1147. Buccessful Ivong Distance 
Shipment of Citrus Pollen, 1265. 
Trarusmlasion by vSeed of the Effects 
of Castration upon Maiise vStems, 
1266. Registration of the Results in 


the Selection and Hybridation of 
Tobacco at the Royal Experimental 
Institute at Scafati, Italy, 1267. 
Catalytic Action of Pollen and Mu¬ 
tations in 'robacco Plants, 1268. 
Partlienocarpy and l^artheiiogeiie- 
sis in tricotiana, 1*269. 

Plough: Falkenburger’s Automatic 
Balance Plough, 420. Disk Plough 
with vSecoiid Shaft Bearing Blades 
wliich Break up the Slice, 421. 
421. Attaclinient for Plougliing 
in Green Manures. 633. 

Plums : A New Plum, 185. Native 
North American Species of Primus 
and VarietiCvS of Plums derived 
from Them, {>15. Grafting on the 
Peach, n6j. 

Poly si phon ia Jasligi ala , 789. 

Pomegranate : Extensive culture in 
Spain, /). j. In Bagdad, 53. 

Pomelo: In the Philippines, 186. 
Manuring experiments with Po- 
iuelo vSeedlings in Sand Cultures, 

. 

Poplar tree : New Hybrids, 31, Xu 
the Ahold, Hungary, 56. Observa¬ 
tions of Growth, in Italy, .1305. 

Populns alba and P. sp., 56. 

Poppy : culture in France, 927. 

Porphyra vulgaris and P. Iminiatai 
78c). 

Portugal; Development of Forestry 
f>3. Dairying, 223. Potantoge 4 mi ua* 
tans, 808. 

Potash see Manures Potash. 

l^otatocs: Manures in'Central America, 
23. Martin’s Potato Sorter 92. 
Cttltnre in Peru, 134. New Experi¬ 
ments upon the Action of Nitrogen- 
otts Manures in (knuany and 
Aiistria, 148. Vegetative Variation 
in the Potato-Storage of Seed Po¬ 
tatoes, i 6 g. In Formosa, 245. Pix- 
periments to Compare Rcsnlts of 
Planting Whole versus Cut Sets 
of Potatoes at the Upper Shilloug 
Agricultural Station, Assam, Brit- 
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ish India, 272. In Japan, 344. The 
Use oi Green Manmes, 359. The Oxi¬ 
dases in Healty and Curly Dwarf 
Potatoes, 366. The Use of Seed- 
Potatoes from l4ght Soils for 
Richer and Heavier Soils, 373. The 
Effect of Ferrous Sidphate on the 
Yield of Potatoes, 375. Results of 
Cultivation Experiments at the 
German Potato-Growing Station, 
495. The Use of Potatoes and their 
Derivates in Bread-making, 544. 
Group CLassification and Varietal 
Description of Some American Po¬ 
tatoes, 599. Exhibition Trial of 
Potato Planters, 636. The Use of 
Sulphur and Dime in the Storage 
of Potatoes, 752. The ESect of Se¬ 
lection and Sue of Seed Piece on 
Yield of Potatoes, 803, Comparative 
Values of Immature and Ripe 
Tubers for Seeds. Experiments in 
the Cultivation of Potatoes at Don- 
gatha, Victoria, AnstraHa, 913. 
Experiments in Germany on the 
Selection of Seed Potatoes, 1032. 
Potato Digger Drawn by Horses 
and Worked by Gasoline Engine, 
1189. Experimental Production of 
Tubers at the Expense of the Main 
Stem in the Potato, 1278, 
Poultry: Vaccine treatment of chicken 
pox in fowls, 4. Studies ’ on the 
Physiology of Reproduction in the 
Domestic Fowl, 75. The Effect 
of Corpus Duteum Substance upon 
Ovulation in the Fowl, 76. Report 
on Egg-Daying Competition, Queens¬ 
land Agricultural College, 1913-14, 
82, On Inheritance of Weight in 
Poultry, 83. The Inheritance of 
Bare Necks in Poultry, 84. Some 
Factors Affecting the Weight, Com¬ 
position and Hatchability of Hen 
Eggs, 206. The Selection of Good 
Dayers, 207. Peacock-Guineafow 
Hybrids, 208. In the United States 
216. Coccidiosis in Poultry, 294. 


A Study in Annual Egg Production 
310. The Poultiy Industry in the 
Province od Saskatchevan, 343. 
The Behaviour of Certain Amino- 
Acids in the Metabohsm of Birds, 
403. Transformation of the Second¬ 
ary Sexual Characters in Fowls, 

532. Breeding for Winter Eggs, 

533. The Rearing of Poultry as 
a Means of Improving the Economic 
Conditions ofAgiicultural Labourers 
in Hungary, 534. The Wliite Leg¬ 
horn, 630. Correlation between Egg- 
laying Activity and Yellow Pig¬ 
ment in the Domestic Fowl, 631. 
MendeHan Inheiitance of Fecundi¬ 
ty in the Domestic Fowl and Aver¬ 
age Flock Production 731. Studies 
on the Physiology of Reproduction 
in the Domestic Fowl, Failure of 
Extract of Pituitary Body to Ac¬ 
tivate the Resting Ovary, 838. 
Eleventh Annual Egg-lajdng Com¬ 
petition in Australia, 1914-15, 839, 
945. Studies on the Physiology of 
Reproduction in the Domestic Fowl. 
X. Further data on Somatic and 
Genetic Sterihty, 943. “ Intensive ” 
and “ Semi-intensive Systems of 
Poultiy Keeping, 944. Winter Egg 
Records in Ireland, 946. Single 
Bird Testing for Egg Production, 
1066. Experiments in Germany on 
Feeding Acorns to Fowls, 1067, 
The Possibility of Improving the 
Production of Eggs in the United 
States, lobS. Report on the Ele¬ 
venth Open Egg-Laying Contest 
at the Queensland Agiiculliual 
College, Gatlon, April i, 1914 to 
Match 31, 1915, 1069. Breeding for 
Increased Egg Production, 1187. 
Common Diseases of Poultry, 1313, 
Poultry Feeding Experiments in 
New Zealand, 1326. Egg Laying 
Tests at Hawkesbury Agricultural 
College, New South Wales, 1327. 
See also Eggs. 
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Prairie Grass, Tr47. 
prickly Pear, 2^9, rJ3i. ir8i. 
Pseiido/siiga dou^Ia.sii in AiivStiia, ()i. 
Pumps, [Inmphiey (kus Pumps, 734. 
Punka gmnalnm, sec Poiuej>iana(le. 

Kab : A lTni(]iie System ol Ciiltivat- 
iug Rice in Western India, />, Jon. 
Rabbit: Inlierilauco of Coat-Colour, 
T060. 

Radium: I'Ue Radio-Active Content 
of certain Minnesota Soils> 575. 
The Radioactivity of the Soil and 
tlie Value of Radium PVrtilisers, 
1005. The Induenc<^ of Radio-Ac 
tive Itarlh on Plant Growth and 
Crop Production, 1015. Contribution 
to the xStudy of the Action of 
Radium and itvS Emanation tipon 
the Geiininalioii of the Sc‘eds of 
Higher Phmts, J135. 

Railways in Spain, 3. 

Rainfall; The Tnfltience of Weather 
coitdilions upon the AmomitvS of 
Nitric Acid and of Niiroits Acid in 
Australia, 677. Artificial Produc 
tion, 1119. Relation between Rain¬ 
fall and Wheat and Maize Piclds 
in Selected Crop An^as of the U- 
nited Slates, 124 r. 

Ramie: in Ponuosa, 245. 

Rape: Influence of Potash, T70. 
EarjDort of different country, 

481, Production in Japan, 

Raphia, io38» 

RapMdopkmt Copekndii and It 
nllit to37, 

Ray Rdntgen : l?ffect of Rdntgen Ray 
Treatment of the Seeds upon the 
Development of Plants of Vida 
faha, 592, 

Red cedar, in the Alfdkl in PInngary, 

56. 

Redwood, Sequoia sempmirens, page 
3:68, 

Refrigeration ; Cold Storage for Tro¬ 
pical Enuts 225* The Preservation 
of Milk by Freezing. 550. A Study 


of the Soft Resins in Sulphured and 
Unsiilphutecl Hops in Cold and in 
Opeir Stor a ge, 12 93. 

Regnr. 1243. 

Reindeer: Observations on the Dis¬ 
ease KeHititis infecUosa, 033 

Resin Plants: The Utilisation of Resin 
ill Austria, 02. The Rcvsin In¬ 
dustry in Spain, 289. 

Rhcm flits Fnmgula, T30C. 

Rhizophora mangle, 2152. 

Rhodomyrtus macvocavpa, 137. 

Rhubarb : Growing Rhubarb in the 
Tropics, 384. 

Rhus Oxyamantha, r^. 

Rico : Cultivation in the Zanzibar Pro¬ 
tectorate, 1. Manures in Central 
Aluetioa, 23. I'lie Cultivation of 
Rice in Spain, 34. In Peru, r3'|.. 
In Malaya, 135. In Formosa, 245. 
'rUe Flowering of Itice and Some 
Attendant Cireumstmiccs, 259. Ac¬ 
climatisation Experiments in Ita¬ 
ly with VarietiCvS of Japanese Rice, 
270. The Effect of Transi^laiiting 
upon Rice Production, 273. In 
Japan, 344. Subsoil Drainage in 
Paddy hands. 355. The Avssimiktion 
of Colloidal Iron by Rice, 475. The 
Gases of Swamp Rice Soils, jpart II. 
Their utilisation for the Aeration 
of the RootvS of the Crop, 490. 
Rice (h-owing in the Argentine 
Republic, 491. AppHcations of Man- 
gatievse to Rice Fiekls in the Pr ovin- 
ce of Novara, Italy, 492. The use 
of Rice in Bread-Making, 545. De¬ 
termination of the Mean Weight 
of the Grain as a Control of the 
Quality of Rice suitable for Export 
from Java, 704. The Manuring of 
Rice Seed-Beds in Bombay, 708. 
Sowing and Weeding RicefieldvS with 
the Aid of Machinery, 732. R 4 b: 
A unique vsystem of cultivating 
Rice in Western, India, page xoxt. 
Rice Experiments at the Ganeshkind 
Botanical Gardens, Bombay Fresi- 



dency, in 1913-1914. 802. Towards 
a Greater Use of Rice Husks, 938. 
Waste Product of Rice Hulling, 
1056. New Desiccator, 1190. The 
Culture of Rice in California, 1276. 
Sancino Rice, 1277 

Rohinia pseudacacia, Alfold in Hung¬ 
ary, 56. 

Rubber: Production in the Zanzibar 
Protectorate, 5. Wild Rubber ob¬ 
tained from Hei^ea hvasiliemis, 13*^, 
Production in the Gold Coast, 
244. Establisliment ot a Rubber- 
Market at Batavia, Java, 552. 
Chemically Pure Rubber — Prepa¬ 
ration and Chemical Properties, 
642, Preliminary Study of the Re¬ 
lations between the Composition 
of Raw Rubber and the Mechani¬ 
cal Properties of the Vulcanised 
Product, 744. Rubber in Abyssinia, 
812, The Cause of Variability in 
Plantation Rubber, 813. New Sim¬ 
plified Schadt Process for the Pre¬ 
paration of Rubber, 816. Produc¬ 
tion in the Honduras Republic, 
997, Para Rubber in British Guiana 
1155. Rubber obtained from Alco¬ 
hol, i:34X. Experiments made in 
Java on the Oxidisability of the 
Rubber of Hevea hrasiliensts, 1342. 
See also Rubber Plants, 

Rubber Plants : Culture in the Zan¬ 
zibar Protectoiate i and 5. Culture 
of Hevea and Ficus elasHca in Su¬ 
matra, 2. Opening up Young Rub¬ 
ber Basal V and Single Quarter 
Systems of Taj)ping, 43. Culture in 
Peru, 13^. In Malaya, 135. A Con¬ 
tribution to the Study of Funiumta 
Blastica, 278. The Planning of Ex¬ 
periments with Rubber Trees, 279. 
Researches on African Rubbers, 
379. Rubber Tapping Experiments 
in Ceylon, 815. Variation in Plan¬ 
tation Rubber Caused by Tack of 
Uniformity in Factory MethodvS, 
1041. Manuring Experiments on 


Rubber Trees in the Federated 
Malay States and Ceylon, 1153. 
P'urther Tapping Experiments from 
Ceylon, 1154. Physiological Ex¬ 
periments on the Tapping of the 
Para Rubber Tree, 1287. See also 
Rubber, Hevea, etc. 

Rural Economics : P'arnis and Farm 
Property' in the United States 97. 
An Estimate of the Capital Necess¬ 
ary for Starting a Farm in German 
South-West Africa, 98. Live Stock 
on Farms in the United States, 216. 
Ten Years' Profits from an Apple 
Orchard, 217. What the Farm Con¬ 
tributes directly to the Farmer\s 
Lmng. 426. Determination of the 
Capitalisation Value of Agricultural 
Estates and Lands, 955. Systems 
of Farming and the Production of 
Food. The Need for More Tillage, 
X333* Valuation of Fodder, 1334. 

Russia: The Forests of the Western 
Caucasus, 57. Natural Fixation of 
Sands by Vegetation in the Region 
01 the Caspian Sea, T44. Average 
Yields of Beebs and Beet Sugar, x 78. 
Movement of Feeding Stuffs, p, 
481, Development of Agriculture, 
672. Agricultural Lectures for 
Wounded Soldiers at Petrograd, 

675. Special DemoiivStration Cars for 
Travelling Coui'ses of Bee-keeping, 
Gardening und Market (hudeiring, 

676. Utilisation of Alcohol, 850. 

The Agiicriltmal 879. Agri¬ 

cultural Insluictiorr, 999. Agricul¬ 
tural Research, 1000, Rcvsmlts of 
Geological Investigation of Phos¬ 
phorite Beds, 1258* 

Rye: New Experiments on the Action 
of Nitrogenous Manures in (Ger¬ 
many and Austria, 148. Production 
in Japan, 34^. Production and Ex¬ 
ports in RuSvSia, 672. Contribution 
to our Knowledge of Crrltivated Va¬ 
rieties of Winter Rye, 700. Biology, 

799. 



Sacks oif J utk, Kxporls of IVui, 131. 

Saffron: Production and Ttadc in 
Spain, 51 ^ 

Sali^ alba and S. sp., 50, 

Salt: Bacteriological Analy.sih ol the 
Suit itM‘d in Dailies, 5 j}. The Action 
ol Common Salt and Kainit a])])li(‘d 
with Sulphate oi Ammonia and Ni¬ 
trate of Soda, 5tS(>. 

Samhicus va(emosa, S. 19 ^. 

Safidoyintm Koeljapc, 717. 

Sandy Soil: Natxiral Idxation of Sands 
])y Vegetation in tlu‘ Kegioii of 
the Caspian Sea, 14 ( BflVct ol 
Moisture Cont<‘nt ol* a Sandy Soil 
on itvS Nitrogen-Fixing Powei, 891. 

Sansevefi(h 135, 502, 1037. 

Sant(d {Stnuhniium koetjape), a New 
Fiuit in the Philippines, 717. 

Sapoiiine: The PM 1 action of Casita- 
nosperntitm ausinile, 137. 

SameysUs Icnella, 60. 

Sarcla, 880. 

Sarsapaiilla : Piodtietkm in the Re¬ 
public oi Ilondiuas, 97. 

Schinm, spp, 1x52. 

Schizolohnim euehinn, 1152. 

Schools o£ Agiieultuie Agiieultutal 
Tklueation. 

Scivpm lacuslyih, ri8o. 

vSerapie in Sheep, . 

Sc^aweed: Analyses, 5. Utilization 
for the Mauufaeturo of Ihatilizer, 
*j07. Kelps ol th<‘ Pac’ine Coast : 
IheiT Composition axul Availability 
as Manures, 088 . The Cnltivation 
of S<.*aweed in Irt*land and its use 
as Manures, ySih 

Seeds : Delayed Clfetminatkm in vSeeds 
X57. vSeed Tests made at the New 
Vork AgiieiiHutal Tixpeiimtmt Sta¬ 
tion dtning 1913, 1O2. Tmpuiities 
in SeedvS in Victona, Austtalia, 103. 
Recent DevelopmentvS in the Root 
Seed Trade in Denmark, j7t. Coki 
Storage, 225. The Improveauent in 
the Btandaid of (Quality ol Agiieul- 
tttral Sc^ed in Ireland. 268, Impuri¬ 


ties in Seeds in Vicloiia, Atist 3 *alia, 
26<) The Use of Seed Potateos from 
Light Soils for Richer and Hea¬ 
vier Soils, 373 The Germination 
of the Covered Seed of (jramineae. 
484. "riie I/)iigovily of Submerged 
Seeds, .185. The Identification of 
the S(‘e<ls of Species of Agropyron, 
.jSO, I iniquities in Seeds in Victo- 
lia, Australia, 487. A Simple De¬ 
vice for Counting Seeds, 537. The 
Antigen Mixtuie Method for the 
Examination of Seeds, 587. The 
Ouality of Ikiim Seeds sold in New 
S mtli Wale^, 597. An A])patattis 
for P'umigating Seed O34, Conti ol 
ol Rice vSeeds for Export fiom 
Java, 70 j. P'alsification, 705. Com¬ 
petitions for piodueing seed Chain in 
Oiiebec, 887. A Stxidy of Delayed 
Gei niinatix)!! in Economic Seeds, 904. 
Joint Regulations (RevtvSed) of the 
Secretary of the Tieasiny and Se 
cietaiy ol Agnonlture under the 
Seed Importutiou Act, Appioved 
August 24, 1912, 905. A Device for 
Sampling Grain Seeds and otherMa- 
teiial, 1331. 

Sequoia s>empeyviyens in the North 
Ameiioan lk'uestt3% 194. 

Sent a> ill movi ’ occavsional l^aitheno- 
genesis, IHrst I^xpenmental Contri- 
Imtion, 87. 

Seiieultme ; Repot t ol the Italian 
Alission on the Search for the Best 
Bleeds of Silkworms in China, 86. 
On Oeeasioual Pailhenogenovsis in 
Seiicarla moyr, Idist PJxpeximental 
Conttibntion, 87, In Japan, 341. 
Obsei vations upon the Vatiabilit3'' 
in th(^ Weight of the Larvae and 
Coe<X)ns of Bombyx mon^ 842. Re¬ 
searches on the Coefilcient of Os- 
inotic Pressure in Silk Woims dur¬ 
ing their Development, 948, The 
PovSvSibilities of Seiieultme in Brit¬ 
ish ColouiCvH and Dependencies 
With Bpeoial Refeience to the Rear- 
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ing of Wild and Semi-Wild Silk¬ 
worms, 1070, First Report on the 
Experiments Carried out at Pusa 
to Improve the Mulberry Silk-In¬ 
dustry, 1071. Sericulture at Sao 
Paulo, Brazil, 1188. A First Silkworm 
Experiment at Bengasi, 1328. 

Sesam: Exports of Zanzibar, 1. Grains 
Analysis, 5. In the British Indies, 
page 481, 

Setaria sp.. Grains analysis in the 
Zanzibar Protectorate, i. 

Sewage: Purification by means of 
Fish Ponds, 211. The Use for Man¬ 
uring Forests, 619. Researches into 
the Purification of Waste Water 
from Dairies, 646. Sewage Sludge 
as Manure, 793. Treatment for Ob- 

, taihing Sulphate of Ammonia, 794. 
The Destruction by Crude Sulphu¬ 
ric Acid of the Pathogenic Bacte¬ 
ria Present in the Waste Water 
from the Premises of Horse Slaugh¬ 
terers, 998. 

Sheep: Scrapie in Sheep, 66. In the 
Punjab, 78, In the United-States, 
216. In Japan, 344. Dipping Ex¬ 
periments in Connection with Sheep 
Blow-fiies, 401. The Central Pyie- 
nean Sheep, 413. The Short Eared- 
Sheep of Norway, 414. In Brazil, 
530. Sheep Breeding in New Zea- 
land, 531, Some Experiments on 
the Mendelian Daws of Heredity, 
729. Inquiry into Braxy, 829. 
Sheep-maggot Fixes, 1051. Phos¬ 
phorus Metabolism Of Eambs, 1052. 
In Angola, 1061. The Yunnam 
Breed of Sheep, China, 1185. Results 
of Crossing Karakul Sheep with 
European, and especially British 
Breeds, 1186. The Improvement 
of the Sheep of the Middle Tiber 
Valley by means of Crossing with 
Rambouillet Merinos, 1325. 

Shellac: In Japan, 344. 

Sieglmgia sp. 1013, 

Silkwotm see Sericulture. 


Silver bich in Alfold in Plungary, 56. 

Similium reptans in Germany, 1173. 

Sisal: A. Sisalana, cultuxein Zanzibar, 
1, A. rigida var. Sisalana in Malac¬ 
ca, 135. Providing for the Inspec¬ 
tion Grading and Baling of Sisal in 
the PifiHppines, 243. Agave CanHtla 
in the Philippines, 1037. 

Sitao, 276. 

Skins and Hides: Exports of Pem, 134. 
Production and Exports of Hond¬ 
uras Republic, 997. Production in 
the Z^-nzibar Protectorate, 1113, 

Slaughtering of Animals see Meat. 

Slender Wheat grass, 36, 

Soapwort, culture in the Zanzibar 
Protectorate, i. 

Soils: The Decomposition Products 
of Aluminiferous Silicate Rocks, 
especially the Eaterite of Madagas¬ 
car, 6. A Study of Some Water 
Tables at Giza, 7. The Variation 
of the Fertilityit and Productivity 
of the Soil under the Influence of 
Natural Conditions and Dry Air 
Storage, 8. Investigations into the 
Nitrogen Metabolism of Soil, 9. 
The Action Between Clay Filters 
and Certain Salt Solutions, 10, An 
Improvement in the Electrical Me¬ 
thod of Determining Salt in Soil, ii. 
The Determination of Soil Carbon¬ 
ates, 12. The Estimation of the Dime 
Requirement of Soils by Means 
of the Hydroxide of the Alkaline 

‘ EarthvS, 13. The Noxi-Existence of 
Magnesium Carbonate in Humid 
Soils, 139. Soil Acidity and MethodvS 
for its Detection, 140. Causes of the 
Sterility of Certain Soils in the Kan¬ 
kakee Marsh Region, Indiana, X41. 
The Oiigin of Vanillin in Soils, 142. 
Antagonism between Anions as 
related to Nitrogen Transformation 
in Soils, 143. Experiments on 
the Changes of the Soil Surface, 
247, The Evaporation of Water 
from Soil, 248. The Scouring Eaxicks 
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of Somerset and Warwickshire, 
249. Geo-H^^drological Studies and 
Research in Italy in Connection with 
Agriculture, page 5x7. Soils of 
Saskatchewan, Canada, 343. The 
Formation of HumiivS by means of 
Vegetable CompoiuidvS, 347. A Sim¬ 
ple Method for ‘Determining the 
Critical MoivSture Content of Soils, 
348, The Condition of Fertility of 
a Soil at Different Depths, 349. 
Partial Sterilisation of Soil hy Vo¬ 
latile and Non-Volatile Antiseptics, 
350. Note on the Increased Nitrate 
Content of a Soil Subjected to Tern- 
, porary Drying in the laboratory, 
351* The Nature of Humic Acid, 
459* The Electrolytic Determination 
of Biological Soil Sohition, 462. 
The Determination of Ammonia 
in Soils, 463. The Atmosphere of 
the Soil: Its Composition and the 
Causes of Variation, 57 t. Studies 
on the Formation of Silts and their 
Deposition by Water in the French 
Alps and Pyrenees, 572. A Mano¬ 
meter Method of Determining the 
Capillary Pull of Soils, 573. The 
Absorption of the Ultra-Violet 
and Infra-Bed Rays by Arabic 
Soil, 574. The Radio-Active Content 
of Certain Minnesota Soils, 375, 
The Nitric Nitrogen of the Black 
Soils of the Arid Regions cjf Ru»sski, 
57b. The X 4 me-Magnesia Ratio and 
the Ejects of Calcium and Magne¬ 
sium CarbonatCvS on Ammonifi- 
cation and Nitrification, 577. Soil 
Ventilation, 678, Researches on the 
Concentration of the liquid Circ- 
. mlating in the Soils of Libya,, 679. 
The Storage and Use of Soil Mois¬ 
ture 680, The Humidity of Loam Soil 
under Difierent .Crof)s, 68x, Anta¬ 
gonism between Anions as Affect¬ 
ing, Soil Bacteria, 683, Effect on 
Moisture of Clmnges in the Sur- 
’'fa^e , Tension of the Soil Solution 


brought about by the Addition of 
Soluble Salts, 780. The Origin of 
the Huniin formed by the Acid 
Hydrolysis of Proteins, 781. Effect 
of Ceitain Organic SubstancCvS of 
the Soil on Wheat 782. The Loss 
of Nitrogen and Organic Matter 
in Cultivated Soils in Kansas and 
theier Productivity, 783. Ammonia- 
Soluble Inorganic Soil Colloids, 
784. Lithium in Soils, 785. Bio¬ 
chemical Reduction Processes in 
the Soil, 786. Studies on Amnioni- 
fication in Soils by Pure Cultures ; 
787. Red Soils and Phosphatic 
Manuring in the State of Sao Paulo 
797. Red Soil, page 1133. The For¬ 
mation of Humic Bodies from Or¬ 
ganic Substances, 888. The Anti- 
zymotic Action of a Harmful Soil 
Constituent: Salicylic Aldehyde and 
Mannile, 889. E&ct of Moisture 
Content of a Sandy Soil on its Ni¬ 
trogen-Fixing Power, 891. The Ef¬ 
fect of Copper, Zinc, Iron and Lead 
Salts on Ammoni£cation and Ni¬ 
trification in Soils, 892. The Aera¬ 
tion of Cultivated Soil, 1001. Stud¬ 
ies on Droiight at the Experiment 
Station at Odessa, Russia, 1002. 
Absorptive Capacity of the Soils 
of Mauritius, 1003. Fresh Researches 
on the Absorption of Ammonia 
by the Boil, 1004. The Radio¬ 
activity of the Soil and the Value 
of Radium Fertilisers, 1005, A New 
Nilnte-Forming Organism^ 1006. 
Researches on the Fixation of Pot¬ 
ash by Soil Bacteria, 1007. A New 
Method of Medmnical Soil Analy¬ 
sis, 1008, The Inorganic Composi¬ 
tion of Some Important American 
Soils, riao. Loss of Fertilising Sub¬ 
stances by Leaching in the Soils 
of Porto Rico, 1121, New Methods 
in Soil Protozoology, xiaa. The 
Humification of the Constituents 
of Plant Organisms and the Effect 
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of Natural Agents upon it, 1123. 
Azotobacter and Nitrogen Fixation 
in Indian Soils, 112^. The Effect 
of Climate on Soil Formation, 1243. 
Soil Temperature in India, 1244. 
The Effect of the Covering of Dead 
Eeaves upon the Physical and 
Chemical Constitution of Forest 
Soil, 1245. Effect of Removing 
the Soluble Humus fiom a Soil on its 
Productiveness, 1246. Amino Acid 
Nitrogen of Soil and the Chemical 
Groups of Amino Acids in the Hy- 
drolised Soil and their Humic A- 
cids, 1247. The Biochemical Decom¬ 
position of Nitrogenous Substances 
in Soils, 1248. The Oxidising Power 
of the Soil in Relation to the Phe¬ 
nomenon of De-acidiffcation, 12^9. 
Methods for Determining the Num¬ 
ber of Protozoa in the Soil, 1250. 
On the Probable Error of Sampling 
in Soil Surveys, 1251. Note on the 
Effect of Changes in the Viscosity 
of Water on the Results of Me¬ 
chanical Analyses of Soils conduct¬ 
ed at Varying Temperatures, 1252. 
See also Bacteiiology. 

Soils Alkaline : The Scouring Lands 
of Somerset and Warwickslhie, 249. 
Observations on the Plants of High¬ 
ly Alkaline Soils, 473, 

Sorghum : Sorghum vulgare, AnalysivS 
5. The Hydrocyanic-Acid content, 
804. Kaoliang, a New Dry Land 
Sorghum, 805. 

South African Camphor Tree, 1167. 

Soya; in Japan, 344. 

Spain : Fruits and Nuts grown under 
Extensive Culture, p. i. Agricul¬ 
tural Education by Means of Rail¬ 
ways, 3, Further Information on 
the New Potash Deposits, 21. 
Cultivation of Rice, 34, Produc¬ 
tion of Sugar Beets and Sugar- 
Industry, 178. Junta Consultiva 
Agronomica, 182, Rosin Industry, 
289. Production and Trade in 


Saffron, 513. New Spanish Method 
for the Extraction of Olive Oil, 
1200. 

Sphagnum, 362. 

Spondias cytherea, 186. S. purpurea, 

Sporobulits phleoides, 807. 

Spruces : Picea rubra and P. sp, in 
North American Forestry, 19^. 
P. hondoensts in Japan, 245, Lig¬ 
neous Mass and Shape in SpmcevS 
with Different Types of Branching, 
721. 

Stations, Agricultural Agricultural 
Research and Experimentation, 

Skllingia sebifera, 503. 

Siizolobium, the Mode of Inheritance 
of Semi-Sterility in the Offspring, 
160. 

Stock raising, Organisation and En¬ 
couragement see Breeding of Live 
Stock. 

Storing of Agricultural Products: 
Factors influencing the Bacterial 
Content and Preservation of Eggs, 

224. Cold Storage for Tropical Fruits 

225. Physiological Changes in Sweet 
Potatoes (Ipomea Batatas) during 
Storage, 437. Recent Experiments 
on the Storing of Grapes in Various 
Gases, 751. The Use of Sulphur 
and Linie in the Storage of Pota¬ 
toes, 752. The Drying of Paddy, 
1210. 

Straw: In Pig Feeding, 836. Rab 
System, p, xoii. 

Streptobanllus peltagrae, 673. 

Sirypimodemhovi Barbatimao, 7J2, 
1152, 

Sudan: Culture of Wheat, 5. 

Sudan gra>ss, 3O. 

Sugar and Sugar Industry: Statis¬ 
tical Data Concerning the Java 
Sugar Industry during the Last 
Twenty-five Years, 44. The British 
Beet Sugar Industry. Considera¬ 
tions and Suggestions, 45. Exports 
of Peru, X34. Production of Sxigar 
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in the United States, 1913, 179. The 
Sugar Industry in Cuba, 281, The 
Manufacture of Maize Sugar. 5^0. 
Mutual Control of Sugar Manufac¬ 
ture in Java, 541, The Fertiliser 
Value of Filter-Press Cake from Su¬ 
gar Factories, 792. The Indian 
Sugar Industry: Notes on Machin¬ 
ery and Manufacture in North¬ 
ern India, 1914, 959. The De¬ 
composition of Reducing Sugars 
under Conditions Analogous to those 
of the Manufacture of Cane Sugar 
1198. Sugar Industry in British 
India, 1199. 

Sugar-Beets: fProduclion in Italy, 
page 14. Culture in Great Britain, 
45. New Experiments on the Ac¬ 
tion of Nitrogenous Manures in 
Germany and Austria, 148. On the 
Formation of vSaccharose in the 
Roots of Sugar-Beets, 158. Aver¬ 
age Yields of Beets and Beet Sugar 
in the Principal Coimtries of Europe 
for the Ten Years 1902 to 1912, 
X78. Experiments with cover crops 
in Souther California, 359. Influen¬ 
ce of the Direction of tlie Rows of 
Sugar aird on the Yield Experi¬ 
ment at Marcheld (I^ower Austria). 
505, Different TyincvS of Sugar Beet 
Grown for Seed in Bohemia, in 
igx^, 506, Variations in the Sugar 
Content of Beets at the End of 
the Growing Season, 507. The Ab- 
sorptioix of Fetiilising Substances 
hi the Diffenuil (howth Phases of 
the Sugar-beet, 508. Variability 
hi the Nitrogen Consiuued by the 
Descendants of a Single Sugar Beet 
Plant, 509. Detcrmhiation of Sac¬ 
charose in Frosted Sugar-Beetf', 
639. The Effect of Magnesia on 
Wheat and Mangolds at Wobuin, 
900. The Influence of Phosphatic 
Manure on tlie Root System of Su¬ 
gar-Beets hi Russia, 922. Distri¬ 
bution of liiveitase hi the Tissues 


of Beets at Different Periods of 
Growth, 923. Researches on Four 
Strains of Sugar-Beets hi Ruvssia, 
924. Studies on Sugar-Beets Deft 
hi the Ground until May, 925, Sin¬ 
gle Germ Beet Seed, 1024, The Fo- 
Hage of Beets hi Relation to their 
Sugar Content, 1044. The Effect 
Produced upon the Fatty Matter 
of Milk by a Ration Exclusively 
consisting of Sugar Beets, 1057. 
The Influence of Lime upon Repro¬ 
duction 1058. Experiments on 
Breaking the Leaf-stalks of Sugar- 
Beets (Ovsianovsky's Method) with 
a view to Increasing the Sugar 
Yield, 1158. Sugar-Beets Prevent¬ 
able I^osses ill Culture 1289. The 
Variation of Sugar Content m Beets 
1290. 

Sugar Cane : Cultivation in the Zan¬ 
zibar Protectorate, i. Manures of 
Central America, 23. In Java, 44. 
In Peru, 134. Work of the Experi¬ 
mental Station for Sugarcane at 
Escada in the State of Pernambuco, 
Brazil, from October to December 
1913, 138. Some Changes hi the 
Composition of Sugar Cane due to 
Premature Sprouthig, 177. In For¬ 
mosa, 245. Manm*ing Experiment 
with Sugar-Cane in 1913, 280. In 
Japan, 344. Some Difficulties in the 
Improvement of Indian Sugarcanes, 
380. The Use of Cane Tops for Plant¬ 
ing, 504 The Varyhxg Concentra¬ 
tion of the Juice, 607. Expenments 
hi Stripping Sugarcane by Hand 
before Planting, 713, Detennina- 
tion of the Maturity of Sugarcane 
in relation to its Fungoid and In¬ 
sect Pests, 714. The Distinguishhig 
Characters of Sugar Cai%‘ hi Bengal, 
919. The Growth ot the Stem, Leaf 
and Leaf-shcath of Sugar Cane, 920 
The Experimental Error in Field 
Trials with Sugarcane and the Effect 
on the Error of Various Methods 
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of Sampling, 921, Studies in Indian 
Sugar Canes : N® i. Punjab Canes, 
1042. Conservation of Soil Moistm*e 
in Sugar Cane Plantations, T043. 
Sugar and the Sugar Cane in India, 
1157. The Stripping of Sugar-Cane 
1288. 

Sugar Crops : Note on the Sugar-Ma¬ 
ple, 46. Maize Sugar, 540. The 
Palmyra Palm (Bomssus flahelli- 
fey) as a Source of Sugar, 608. Cul¬ 
tural Operations Capable of Produc¬ 
ing an Increase of Sugar in Maize 
Stems, 609. See also Sugar Beets, 
Sugarcane etc. 

Sulphur ; In plant nutrition, 4. World's 
l^'oduction, p. 32$, Action of 
Free Sulphur on Vegetation, 691. 
Contribution to the Question of 
the Action of Sulphur on Crops, 
798, As a Fertilizer for Alfalfa, 
1280. 

Sumac: Culture in the Arid Lands, 
14. In the Ottoman Empire, 712. 

Sumatra: Development of Agricul- 
culture, 2. 

Sunflower: Trials of Russian Sun¬ 
flower at the Royal Colonial Gar¬ 
den at ^ Palermo, 603. 

Sweden: Natural and Artificial Regen¬ 
eration in the Forests of Northern, 
58. Development and Present State 
of Dairying, p, lyg. Production 
of Sugar, 178. Production of Su¬ 
perphosphates p. 32y. Movement 
of Feeding Stuffs, p. 481, 

Sweet Potatoes 245, 344, 437. 

Sweet Clover, Meliloius alba, 200. 

Switzerland: Movement of Feeding 
Stuffs, p. 481, Land Improvements, 

Sylviculture, see Forestry. 

Tamarix gai<i<ica, 56. 

Tanning and Colouring Matters: 
The Cultivation in Desert Land, 14. 
Esports of Peru, 134. The Tanning 
Barks of Victoria, Australia, 277, 


New Tanning Crops, 712. In Ma¬ 
laya, 10^0, In Brazil, 1152. 

Taxodium distichm, 194. 

Tea : Culture in Sumatra, 2. Investi¬ 
gations on the Manufacture of Tea, 
49. In Peru, 134. In Formosa, 245. 
In Japan, 344. Fermentation, 512. 
Oil of Seeds, 916. 

Teak, Tectona gmndis, 5. 

Teljaim pedata, i. 

Teosinte : Observations on the Culti 
valion oi (Euchlaena luxunans) 
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Protectorate, t. Timbers from Africa 
and from British Guiana, 5. Produc¬ 
tion in Portugal, 63. Production 
in Peru, 134. North American 
Forestry, 194. In Japanese Korea, 
in Formosa and in Japanese Sak¬ 
halin, 245. Timbers in Japan, 344. 
The Density of Wood Substance 
and Porosity of Wood, 520. Contri¬ 
bution to the Ejiowledge of Some of 
the TimbetvS of Etitrea, 620- 
Wood-Waste from Saw-Mills, a 
Source of Potash, 690. The Length 



— 55 — 


of Wood FibrevS in relation to the 
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ments on Selection and Crossing 
with Variegated F^oliage, 482. 



— 57 — 


Vicuna, in Peru, 1^4. 

Vigna Catjmig, r, 5, 276, 

Vinegar, in Italy, p, 13. 
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parative Trials of Terni and Rieti 
Wheats at the Pisa Agricultural 
College, 1143. Relation between 
Rainfall and Wheat and Maize 
Fields in Selected Crop Areas of 
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Dried Yeast, on the Yield and P'at 
Content of Milk, 627. Property 
of Yeast, 1136. 
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jraganae and Cyllophoms nthrosi- 
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to Maize, Cotton, Strawberry 
and Fig. 334. Duomiius arm 
strongi and. MeUsomimas metal- 
lica, Lepidopiem observed respec 
lively on Coffea SX3. and' Alhizzia 
sp., 336. Injurious African Rliyn- 
chota, 453. Insects observed on 
OUa verrucosa in Southen, 562. 
Pomes juniperinus Parasitic on 
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pants procera in Bdtisli Bast 
Africa, 659. New Species of Obal- 
cididae Collected in Afiica and Per¬ 
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767. African ApUididae, 1225. B- 
thiopian P^iuit J^^lies of llie GeiiiivS 
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Aqelaius pJioetilceus sonoriensis, 564. 
A. xcmthonms on tlie Diaprepes 
spaiigUn, 1358. 

Aglaope infausia on the Almond in 
Spain, p. I. 

Agvostis sp. : Eriococcas insignis, 867. 

Ailanthus glmiditlosa, correlation bet¬ 
ween the Mottalit}^' and llie Disap¬ 
pearance of Attaciis cynthia, in 
France, 107. 

Alahmna avgillacea in I^Iinnesota, 774, 
mo. 

Alhizzia: Attack of Tavagama dorsalis, 
238. Bnemics in Africa, 336. A. 
Leheck attack of Fhyllosticta diver- 
gens, 977. 

Aleochara hilineata parasitic on Chor- 
fophila brassicae, 870. 

AUyrodes citri on Gtrus Finits in 
Mendoza, 994. 

Algeria : The Protection of Culth a- 
ted, 439. The Importation of Young 
Vines, 440, Tylenclmhis semipe- 
mfrans, Nematode Attacking Oran¬ 
ge, 776. Myelois phoanicis vSp. n., 
a Pyralid bred from Dato>s, 1366. 
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A melancli lav can ad ansi s attacking 

Eriophves amolavchievi in the New- 
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Amavrhhius patHhanniis of Coconut 
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Amnwphihi arena) la attacking Dctcly- 
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Anlhoxanlhi in Bngland, 555. 

Anflnlhs DiUenii vai. tricolor, 

324- 

Aonidia feri'eae n. sp. on the Mesua 
ferrea in Ceylan, 448. 
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Aphididac In Poitugal, 119. 
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and A, spp* in Africa, 1225, 
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Arcariaa paycits attaking Palms in 
Bra/Jl, 99T 

Argo pistes silveslrii on the Olea sp, 
562. 

ArmadiUimn vulgave on cotton, palms, 
date palm, in the United States, 

ArmUlaria mcliea, 321), 1211, 


Ainiy wot 111 attacking Sugarcane, 177. 

Arocdhis and! net us in Nigeiia, ^53. 

Aisenitc : xM^-enite of zinc in pi event¬ 
ing damage ])y Smyuthurus sp, 126. 
Read ausenate figainst iii^ecls in- 
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xl.s7^/<//s/ra attacked by Darlylopius ci- 
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Astvania cummingiana attacked by 
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Philipjnnes, 97O. 
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Attacus cyntliia, Disa] ipearance in 
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Aulacaspis jlacourtiac n. sp. on Fla- 
romtia Ranumkhi in Ceylon, 4*jH. 
A. rasae, 7OO. 

Aiusttalia : Ini’jiuiities in Seeds, 163, 
Coecidae Ironi Noithein Tenitcry, 
Seale Insects, 9H8. Sugar cane 
Bud Moth, Opoginiu glytyphaga n. 
vSp. in Oueetisand, 1230. 

AiivStiia : TventepohUa auvitlata, Al- 
gii living on the Roots and vStuxnps 
of Conifeis in Moravia, 114. Fiber 
z'lboticus, 242. Contribution to the 
Mycological Plot a, 324. Control of 
the Musquash by Bacteiial Disease s, 
455. New Fungi from Moiavia 652. 

Azalia fiUculoides: lUwpalosiphmn %(i- 
jadxm, 1225. 

Azat us eUgtmhtlus, 11, sp., 767, 
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Bacmus B. amylovorus on Apple, 
I S3. B. coh on Coconut in Biazil, 
991. B. gigas attacking AdoveHis, 
1107. B. mam hot is on Maniliot in 
Brazil, 757. 

Bacteria on cultivated Plants: Bac~ 
teyium sp, causing gonnnosis on 
sugarbeets in Prance^, 558. Bac¬ 
teria observed on cultivated Plants 
in the Province of Turin and Nei¬ 
ghbouring Districts during 1913, 
650. Bacierium vascitlariAm causing 
gunmiosis in Sugarcane in Java, 758. 
A Bacteiial Disease of Lettuce,due 
to Bacierimn vindilivid^im n. sp., 
in Louisiana, 1219. A Nasturtium 
Wilt caused by Bacterium solana- 
cearum in Maryland, 1220. 

Bacteriosis of the Cucumber, in Italy, 
656. 

Baotrocera bipustulaia, 128. 

Balanimts nucum, p. i. 

Bananas: Aspidiotus orientalis in 
Australia, 449. Gloeosponum Mu- 
sanmi attacking Musa Cavendishii 
{M. chinensis), 650. Teiranychus 
himaculatus in Java, 1228. Tylen- 
chus similis, 1359. 

Barle3^, 648, 1097. 

Bauhinia sp. host of PhyllosHcia 
bauhinicola n. sp., 859. 

Beans: Injurious Insects, 477. Inju¬ 
rious Insects in Egypt, 1225. 

Bees : Relation of Bees to Fruit Pro¬ 
duction, 135).. 

Beets : Bacterium sp, causing Gum- 
iiiosis in Fiance, 558. Cei cos porn 
heiicola in France, 1216. 

Begonia, host of Fhyllosticta Begoniae, 
859. Host of Euthrips tritici var. 
projecfiis, 866. 

Betiila Intea : Eriophyes avcllanae, 
in New Jersey, 765. 

Beyeria viscosa: Mytilaspis, Fernan- 
della beyeriae n. sp. in Australia, 
988, 

Bichas cadellas, 118* 

Biosieres rhagolefis 11, vSp. (Biaconidae) 


a parasite of Rliagoletis pomonella, 
in Maine, 1356, 

Birches : Plowrightia virgultoruui in 
Great Britain, 231. 

Birds as a means of control: Passer 
domesticus, 125. Agelains phaeni- 
ceils sonoriensis, 564. Food habits 
of the Trhushes, 1355. 

Bixa Orellana : Phyllosticia bixina n, 
sp., 977- 

Black dot Disease, 328. 

Black-Fly (LoncJiaea oris fella), 777. 

Black Heart, 1344. 

Black-Knot of Birch, 231. 

Blastothrix subproxima, 767. 

Blight, on the Apple, 183. 

Blissiis leiicopterus : Abella sithjlava 
in Kansas, 768. 

BoU rot, 39. 

Boll weevil, Anthonomus grandis, 39. 

Bothriothorax oleae n. sp., 562. 

Bracon celer on Dacus oleae, 562, 

Bradhurya pubescens host of Diapre- 
pes spengleri, 1358. 

Brake, 1353. 

Brassica rapa : Cleomts sparsus, 565. 

Brazil: Anasivepha serpentina (Dip- 
tera) injuiing S a pod ill a P'luits, and 
New for Brazil, 454. New Fungi, 
651; New or Little-lcnown Species, 
859. Fungi Parasitic on Pigeon Peas, 
Cajanits indicns, 861. Expeiinients 
on the Parasitism of Heicrodcra 
radicicola on Coffee, 87O. Enemies 
of the Coconut Palm 991. ITelioilmps 
haemorrhoidaUs injurious lo 01 na- 
mental Plants 1233. 

Biitisli Guyana: Hoplandrothrips affi- 
nis, 1104. 

Bromus miioloides, Moumahaki No. 
6, immune to smut, Vstilago hro- 
mivora, 114J. 

Bronthispa spp. on the coconut, 130. 

Broussonetia papyri jar a : Pseudaoni- 
dia oreodoxae, n. sp. in Ceylan, 448. 

Brown Grape Aphid {Macrosiphum 
viHcola) Thomas, 990. 

Brown Rot, 567. 



— 79 


Brown rye rust, 159, 

Bniclms obtecius in England, 773. 
B, qmdfimaculaitis : Pcdiculoides 
venificosns in New jensey, 765. 

Bryohid pvufensis, 765. 

l^ud rot on Coeoimi in the Zanzibar 
pjotcclorale, i. 

Bupahis piniemus, 232. 

Buiomns nmhellaius : Rhopalosipimm 
' najadufpi, 1225. 

Cacao : PJi^dophihora fahori in San 
Tome and Principe, 228. Sahlher- 
^ella, and Helopeliis in the Gold 
Coast, 244, Iiivsects Injuiions in 
Nigeria, 447, 453- 

Cajanus in Nigeiia, 4/17. C. indicns, 

86x. 

Chalcididae: in Alrica, 661, 767; New 
Species in Ceylon, 662. 

Calla sp.; Rhopalosipimm 'najadtmi, 
1225. 

Calliptefits emomdis and C. sp., 
1225. 

CciUoodcs greyanm on the Sugarcane 
in Australia, By.p 

Callnphyys mbit 120. 

Calomoiria contlloides n. sp, on the 
Metiola sp., 859. 

Calaptemis UalimSt ii8, 664J. 

Calotfopis proeem, liOvSt of Leplo- 
zyda longisiylUt 128. 

Camdiia : Ptilvinaria vtlis, 867. 

Cmnpylocera robusla, <?ueinies of A- 
dorelMSt 1107. 

Canada: Phylhinia stumua, 338, 
Canadian Rodents Jnjiituais to 
Agrictillixro, 567. Two vSeiioiivS 
h'niit PestvS : Eriophyes ribis and 
Taenivthrips pyri, T3O3. 

Canary-seed atta('ked hy ScUrospom 
macros pom i 1096. 

Cane Giuhs, 874, 

Cams talrunst *567. 

CapselU Btma^pashms: Maewsi- 
phmi sonchit 1225. 

Carditm sp. ; Macrosiphnm sonchit 
1225. 


Carnations attacked by Tetranychits 
himaciilatus, 765, 

Carob : Enemies in Spain, p. j. 

Carpocapsa pomonclla on the Apple, 
183. C. splendana on the ChCvStniit 
in Spain, p. i. 

Carposina chersodea on Olea sp.; 562, 

Caryota mens, host of Nephanlis se- 
nnopa, 1236. 

Cassava, 757, 770, 1228. 

Cassia sp. host of Cercospora paitlen- 
sis, 859. C, alata, host of Hemichio- 
naspis alatae in Ceylon, 448. 

Casianea dentata, host of Enophyes 
dentaiae, 765. 

Casiilloa clastica, host of Eupferole 
geminaki, 238. 

Crts/or spp., 567. 

Casiiafina host of Rhizococcus leca- 
nioides in Australia, 9^^8. 

Caterpillars on Intercrops in Java, 
nog, 

Cauliliower: Attacked by Smynthmm, 
sp., 126. Enemies in Qinada, 338. 

Cedtus Deodani, xr:3. 

Cdtis luzomnsis, host of Sepiobasiditm 
sp. in the Philippine, 976, 

Centamea nigra, hOvSt of Macrosi-^ 
phitm sonchi, 1225. 

Cephaleuros viresrens, on 'i'ea in Java, 
863. 

Cephalosporimn sp. on Cohea in Porto 
Kico, 559. 

Cephas pigmaeus, 64B. 

Ceraphnm benificiens, 234. 

Cemliiis capihita, 225, 5O3, 670, 878, 
99.3* giffardii n. sp,, 767. 

CeratosiomeUa pilifmi, it00. 

Cercospora : C, helical a on Beets in 
Fiance, 12x6. C.cofjeicola on Coffee 
in Poito-Rico, 559. C, exasponoides 
n. sp. on Laripi europaea hi Austria, 
652. C. ilicicola n. s]>., 859. t\ Mu- 
nihotis and C, vSp. on Manioc, 757. 
C. radiata var. dalmalica on Anthyh 
Us Dillemi, 324. 

Cereals : Immunity to Fungous Di¬ 
seases as a Physiological Test in 
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Genetics and Systematics, 159. 
Boltze\s Patent Apparatus for the 
control of Smut in Spring Ceieals, 
424. Erysiphe graminis, 556. Dam¬ 
age caused by Hail, 648. Scle~ 
rospom macrospora in France, 1096. 
Yellow Rust of Cereals {Puccinia 
ghtmarum) discovered in North Ame¬ 
rica, 1097. 

Ceronema hoebeli on PitJiecolobmm 
Saman in Cejdan, 448. 

Ceroplastes rusci on Figs, p. 2. 

Ceylon: Heterusia cingola on tea, 237. 
Pests of Dadap [Erythrina sp.), 238. 
The Scale Insects, 448. New Spe¬ 
cies of Chalcididae, 662. 

Chaetolentomita lignomm n, g. and n. 
sp., 859. 

Chaitaphorus populi and Ch, sp., 1225. 

Chalckis oletFirius, 447. 

Chalcididae in Ceylon, 662. 

Chamaemps excelsa, host of Colleio- 
tricum chamaeropis, in. 

Chantmnsiopsis n. g., 122. 

Cherries: Simplempkytus pad ficus in 
Oregon, 566. Kuwania pawus in 
Japan, 867. Eccoptogaster [Scoly- 
ius), nigiilosus in California, 1362. 
Taeniophnps pyri in Canada, 1363. 

Chestnut: Pests of in Spain, p, x. 
Armillana mellea in the United 
States, 329. The “ Ink Disease ” 
in Young Chestnut Tiees in Plan ta¬ 
lons and Nurseries, 445. Hyme- 
nochaete mbiginosa causing Rot 
of Chestnut and Oak Wood, in the 
State of New-York, 446. The Ink 
Disease of Chestnuts, i2ir. 

Chile sp. on Rice in Java, 1357, 

Chilocorus : C, hipustulatus 451. On 
Diaspis peniagona, 452. C, bivulne- 
ms on Aulacaspis rosae, 766. C. di¬ 
stigma on Ckimaspis' oUvina 562. 

, C. schiodtei on Hemichionaspis in 
Nigerk, 447. 

Chilomems lunata on Aphis gossypii, 

. 447- 

f^lonmrus dbscunis n. sp. 562. 


Chinch Bug, 76S. 

Chionaspis : C. dilatata on Pan- 
danus odoratissimus in Australia, 
449, C. fymcht 11. sp. on Eucalyptus 
in Australia, 988. C. mcelloti n. sp. 
on Mallohts Philippines sis in Cey- 
lan, 448. C. olivina on Olea sp., 
562. C. salicis and C. sp., 561, 867. 

Chlorosis in Plants, 226. 

Chortophila brassicae, host of Aleo- 
chava bilineata, 870. C. tnchodac- 
tyla (Diptera) Injuiions, vO Young 
Cucumber Plants anc Ne w to 
Lower Silesia, 339. 

Chromoptey^ts delicatuhim host of Mu- 
jo gone Chromopteri, 122. 

Chrysanthemum Fly, 239. 

Chvysanthemimi segetum host of Ma¬ 
cro siphum sonchi, 1225. 

Chrysobalanus Icaco host of Diaprepes 
spengleri, 1358. 

Chrysomphahts dictyospermi var. pin- 
nulifem 332. Natural enemies, 451, 
1102. C.opimus n, sp. on Olea .sp., 
562. 

Chrysopa collaris on Sipha flava, 1108. 
C. sp. on Pkaenacoccus elahius, 562. 

Ciliciopodium auvifilvim on Polypoms, 

859- 

Cinchona, cultivation in Java, page 
1419. 

Cinnamomum sp. attacked by Neo- 
lecanmm cinnamomi n. sp,, 4^8, 

Cirrospilus ovisugosus 11. sp, (Hyine- 
noptera), Natural Enemy of the 
Four-lined Leaf-Bug [Poeciloca- 
pstis lineahis), 871. 

Cissus sicyodes sp. attacked by Phyl- 
losiicta cissicola, 977. 

dints 1 attacked by Aspidiotus, 561. 
Attacked by Aleyrodes citri in the 
Argentine, 994. Citrus decumana host 
of Diaprepes spengleri, 1358. C. 
acida attacked by Mytilaspis citricola 
in Australia, 449. canker in the Un¬ 
ited States, 763. 

Citrus Fruits: Results of the Fpst 
Experiments with PolysulpljJde^J 
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stretiglUeiied with I^'loiir PavStc in 
the Control ol Cluysomphtitus dic- 
iyospcnm var. piiniuhtcvct on CittUvS 
Tices, 3^2. Natural KncmicvS ol 
the Soule Inscol, Cluysomphnlits 
(Uctvospcvnii \ar. piiuiuhjcva, Pa¬ 
rasitic on CitruvS Tices, 451. The 
SuvSceptibility of Citms Finits to 
the Attach of the Meditciianean 
Fruit Pdy {Ccvatiiis capiUita) in 
Califoniia and P'loiida, 5O3. Gum¬ 
ming of ^>*lnus Tiees pioduced by 
Chemical 4)75. Citms \Vhit(‘-Fly 
{Alevvodc^ citvi), on l^einons and 
Orang<*s in the Pioviiice of Mendoza, 
Argentina, 994, 

Cladosporium sp. 859. In the Control 
of the Citrus Scale, Chrysomphalus 
dictyos pernii var. pimndifera, in 
Calabria, no2, 

Clasiopa sp, attacked by Mularia 
re pens, 122, 

Cleonus sparsus, a NcwHadish Weevil 
in Oregon, 565. 

CUnodiplosis omUperda, Injurious to 
Ncwly-hu<lded I^jose, Apple and 
Plum in England, 129. 

Closterocerus imignis n. vsp. host cf 
Oscinis theae in Ceylon, 062. 

Clover : Glceosporiitm caitlivomm in¬ 
juring Red clover in Hungary, 443. 

CoUetotyiohwn desiniotivmn on clover 
and Pchutoes in Utah, 557. Bryo- 
hia prutensis, Clover Mite, 705. 
Observations on a Disease uf Ked 
clover, 858. 'Vvijolmm pvalense at¬ 
tacked by M<wnmph%tm siMcJii, 1228. 

CoGcoloha, altuckod by Idiyllosticln coc- 
cohba, 977. 

CoccomycGs hkmalis, and C. sp. in 
tire United States, X350. 

Coccophugus eUaphilm 11. vSp. on Phi^ 
Uppia chrysophyllae, 562. C, orien** 
talis, 767. 

Coccyzus americanus and C. m. n$- 
$iotes* enemies of Diaprepes spen- 
gUH, 1338. 

Coconut: In the Zanzibar Protecto¬ 


rate, T. Species of Promccotheca 
and Broiitlii>spa Iiijuiious to Co¬ 
conut Ticcs ill Austialasia, 130. 
Ill Malaya, 135. In Brazil, 138. 
In Australia, 449. Bneniies of the 
Coconut Palm on the CoQvsI of Bra¬ 
zil, 991. MellissohUiples rufovenalls 
in Java, 1235. 'I'be Palm Leaf Ca- 
tcipillar [Nophcmtis serhiopa) in 
Bengal, 1236. The Palm Beetle 
(Oyyctes vhinocevos) in Bengal, 

1367. 

Coffee : Kiieniies in Africa, 336. A- 
gricultural PCvSl of the Soutliein 
Provinces. Nigeiia, 447. The 
Cry]^)togamic Divsease in l^oito Ri¬ 
co, 559. Observations on a Recent 
Invasion of IiivSects in Coffee Nurs¬ 
eries ill Java, 771. The Sucking 
Mechanism of Lccamiim divide 875. 
Kxpeiimenls on the PaULsitism 
of Hetevodeva vadioicola on Coffee 
in Brazil, 876. 

Colcophora albiantemaella n. sp., on 
Covmts sp. in the State of New 
York, 995 - 

Coleoptera ; New Species of Coleop- 
teraon Cotton in Peru, 666, Injuring 
Larches in Ireland, 996. Observa¬ 
tions on Some Coleoptera in Sugar¬ 
cane Plantations, j 107. 

ColJctolfichmni Cajemi n, sp. host of 
Cetjamis indiens, 86i. C. Chamac^ 
vopls on ChamacYops exceha, iix. 
C. desirucihntYnn, .sp. and C. solani- 
coluni n. sp. ParuvSitic on Clover and 
PotatoOvS, in Utah, U, S. A , 557. C. 
Mi’dinUla on MediniUa magnificat 
859. C, saUnonicolov on AscUpias 
speoiosa, S57' 

Commelina nudiflova, host of Phyllo- 
sCicta commelinicola, 977, 

Comptonia peregyim, host of Pevk 
dermmm comptoniae, ixoo. 

Conchy lie ambiguella, 665. 

Coniophora oUvacea, 3100. 

Coniotheemm chomaiospovinm, on Ap¬ 
ple, 229. 


6 
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Coniothynum piiinum, PhyllosUcta 
pivina and C. tivoleme, T092. 

Coi'dia coiymhosa, ho&t of Diaprepcs 
spengleri, 1358. 

Cordyceps Barhevi enemies of Dia- 
traea saccharalis, 1106. 

Corigehis hideniuhis, on Thea, 667. 

Cornus sp. ; Coleophora albianiemmella 
n. sp. in the United States, 995. 

Corhcium hyssinum and C. sp., iioo. 
C. salmonicoloY on rubber-tree in 
Malaya, 135. 

Coryneum peniiciosum, 12ii. 

Corynothrips sp. on Manioc, 770. 

Cossiis cossus, 131. 

Cotoneastey tomentosa, host of Entomo- 
sponum maculatumt 1350, 

Cotton; Dix-Afifi, Resistance to 
Anthonomus and Fusarium 39. EJn- 
emies in Africa, 334. Mometa 
zemiodes, a New Moth Injuring 
Cotton Seed in Southern Nigeria, 
335. Injurious Insects in Nigeria, 
447. 

Cottonworm Moth {Alabama argilla^ 
cea) on Strawberries in Minnesotaj 
774- 

Cotmniculus intricatus on Diaprepes 
spenglcri, 1358, 

Coyote, 567. 

Crataegus Oxyancantha, host of Ento-- 
mosporium maculatum, 1350. 

Crepis biennis host of Macrosiphmn 
sonchi, 1225. 

Cresson: Phyllotreia sinuata, 338, 

Cryptolaemus monfrouzieri for the 
Control of Scale-Insects on Coco¬ 
nuts in the New Hebrides, 869. 

Cronariium Comptoniae, xioo. C, ri- 
bicola, 325. 

Croton, host of Parlatoria protem rar. 
crotonis, 561. C. lucidiis, host of 
PhyllosUcta portoricensis, 977. 

CrotQphaga ani, 1358. 

Cryptococcus fagi, 561, 867. 

Crypiothrips pini, 866. 

Cuba ; Phoma desirmtiva, 759. 

Cucuhabet; attack of Smynthurus sp., 


126. Chortophzla trichodactyla, 336. 
Bacteriosis of Cucumber, 656. 

Cticnrbiiaria pithyopMla on Scots Pine 
in Scotlaiid, 1221. 

Cuscuta: The Germinating Power of 
the Seeds of Cuscuta trifolh in Farm¬ 
yard Manure, Liquid Manure and 
Soil, 115. Seed tests made in the 
New York Agricultural experiment 
Station during 1913, 162. Cuscuta 
racemose and C. arvensis in Russia, 
864. 

Cycloneda sanguinea, 1108. 

Cyclopelta stccifoha, 238. 

Cydonia see Quince, 

Cylas hrxmneus, 447. 

Cyllophorus rubrosignatus, 334. 

Cynara, attacked by Aphis cynarae 
X225. 

Cypripadium, attacked by Parlatoria 
proteus, 561. 

Cysteoohila pallens, 562. 

Cytisvs scoparius, attacked by Chio* 
naspis salicis, 867. 

DACryi^opius ADONiDUM on CofEee in 
Java, 1231. D. citri in Durham and 
North Yorkshire 561. 

Dacus: D. bipartitus, 767. D* brevi- 
stylus, 128. D. cucurhitae, 878. D, 
immacitlaiiis, 1226. D. oleae, 450, 
562. 

Dadap (Erythrina vSp.), 238, 123T. 

Dahlia vanahilis attacked by Cerco- 
spora grandissima, 859. 

Danysz Virus, a meaiivS for destruction 
of Voles, 132. 

Dasygnaihus australis, 87^, 

Dasyscypha subtilissma, X222. 

Decafoma aethiopica, 562. 

Decticus albifrons, 118. 

Deer or White-footed mice, 567. 

Dendropanapc arhoreum attacked by 
PhyllosUcta araliana, 977. 

Dendrophoma teres, 650. 

Dennstaedtia punctilohida, 1353. 

Deodar witches brown fungus, T13. 

Diaprepes spenghri I/., a WeevJI 



Uoring the Roots ot Sugar Cane ni 
Porto Rico, 1358. 

l>iaspis pcnlagona, 33^, *152, 1 io(). 

Duiiractt san havah'^, 1 loo. /). ^tuntah^, 
234* 

JJichoyisandya thyfsiflonf, altackc^d by 
Colletotyufui»i Dichoyisandvar, 85^). 

Didymothozetia nunioi^oe'Pi'iis, 850. 

Didymospora solani-aygcniet, 859. 

Dieffcnbachia, attacked by i^hy/Io- 
sticta colooasiac, <>77. 

Diochus coyitcollis, attacked ])y Am- 
phoromovphct cnfoniophiln, 122. 

Diparopsis casia'pica, 4*^7. 

Diphcarpon Jiot>ac, 1350. 

Diplodw castane(u\ 1211. 

Divcrsincvms elegmn, *562. 

Drosophila sp* attacked by Mttiana 
anmta, 122. 

Dmmitns armnivongi on Coi'fen, 33(). 

L)ymg-])aok of Trees iu Italy; 1 12, 

Dysdevcits supcrsiifiosits, ^^17. 

Barias BH»XvACA, ^.|7. 

Eccoptogasicr [Scolytus) ntgulosus, 
1302. 

Bgypt: Weeds, Matihiola himiihs, 
and Si&yynbnnni Ivlo^ 865. Begis- 
lativc, ProvisioiivS respecting J)is- 
easCvS of Plants, 973. Aphiduia(\ 
r225. 

Eichhornia orassipts, in Viti rA‘Vii, 
Piji, 0()O. 

Hlacis : Ijijnrious insects, 44 7. 

Eiodea canadensis^ attackc*d by Eho- 
palosiphmn najadnm, 1225. 

Encarsta pay veil a 707. E. siphanini, 
5O2. 

Entomospofium macukitnm, X35<>* 

Ephestia eluiella, 241. 

Epimys nofvegicus, 5O7, 

Bredmus fulleri, 334. 

Eretmocerm divcrsicthatus, 767. 

Erica cinerea, atlacked by Eriococous 
devomensiSi 8O7. 

Erirmys &lh on cassava, 770. 

Efimoccmi E. devonimsis 807, £. hi- 
signis, 561. PE serratilobis 98B. 


P no pi It I ^ p\siiuac\ 5()i, 807. 

Lnophyes abnonuis, 7O5. 

Enophyc^ ribis and Taniiothup'^ pvn 
in British Cohxmbia, 1303. 

Eno^onia {Sohnoiu’itva) lanigeva, 1364. 

iMthrea, iiivSects observed on Olea 
sp. f5o, 502. 

PA'ysiphc graminis^ J 59, 55O. 

Eyythnna sp. Insects InjnrioUvS to 
IXadap in Ceylon, 238. Attack of 
Lepidosapiles cryIhvmac n. vSp. in Ce^’'- 
lon, 448. E. glaiica host of Diapyepcs 
^pengleri, 1358. E. micvopieryx at¬ 
tack of Phyllo^iictu cvyihvinicoUi n. 
sp 977. 

Eucalyptus gvacilis attacked by Erio- 
coccus serratilohis in Australia, 988. 

Eiicyyioiioius noialnln, yhj. 

Eiigiuia buxijolia attacked by tdiyP 
losficta Eugcnuic, 977. 

Eitmcnvs ma^ullosa, 447. 

Euniicvosoma bcncfica, 768. 

Eupatimimi odoratum, ai tacked by 
Pliyllosticia ciipaforicola, 977. 

Enpclmus spcvmophilus, 562. 

Eifphoybla flagellata, in Italy, 337. 

EiiphyUltra aethioplui, 5()2. 

PAtplcrola geminaia, 238. 

Euyyischia leucopidis^ 562. 

Euryloma olvavt 3O2. JE spermophaga, 
7<>7* 

Eiistyloniovphus squamipimctains, 006. 

PEtielits modesUts, 502, 

EullmpsirUici, 800. 

P^uxanthellus philippiae, 562. 

Exoasciis dc for mans, page 2, 7O2, 

JEwgoninni repanditm, 977. 

Exoprosopa fascipennis, 123. 

Exon si a, 12 f. 

Fabraka macxji.axa, 1350, 

Eagus americana, attacked by Erio- 
phyes ferntginea, 765. 

Eagus sylvatica, attacked by Crypto¬ 
coccus fagi, 561. 

P'eriis, Eradication from Pastirre Bands 
in the Eastern United States, 1353. 

Fiber sibethicus, 242, 455. 
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Fig tiee In Spain, pagt i. Dying back, 
112, 657. In Africa, 334. in Italy, 

777 - 

Fiji islandvS, Scale-Insccls, 989 Fiji Co¬ 
conut Hispid, Promecotheca opaci- 
collis, 130. 

Flacourka RamontcJn, attacked by 
Aulacaspis flacourtiae, 448. 

Flagellata in the latex of Euphorbia, 
337 

Fomes jumperirtus, a paravSite of 
Jumper us procera, 659. 

Fonscolombia fraxim, 867. 

Forficitla auricularia, 118. 

Formalin as a Spray against American 
Gooseberry Mildew, 760. 

Formica picea, attacked by Pseudo¬ 
coccus sphagm, 867. 

France: Correlation between the Mor¬ 
tality of A ilanthus glandulosa and the 
Disappearance of Attacus cynthia 
107. l^xperiments on the Destruc¬ 
tion of Voles by means of Danysz 
Virus, in the Gironde, 132. Ephestia 
eliitella injuring Barthnut Cake, 241 
A Decree Concerning the New Or¬ 
ganisation of the Service of Phy- 
topathological Inspection Extended 
to Agricultural Produce, 438. Gum- 
mosis Due to Bacteria of the 
Roots of Sugar Beets Preserved 
in Silos, 558. Decree concerning 
the Organisation of a Research 
Department for Plant Diseases in 
France to be known as the Ser¬ 
vice des Bpiphyties ", 857. Vine 
Mildew in the South of France in 
X915, 983. Mediterranean Fruit- 
Fly [CeratiUs capitata) injuring 
Pears near Paris, 993. Sclerospora 
macrospora on Wheat, 109O, Mo- 
mha sp. causing Brown-Rot of 
Apricots in the Bower Rlion Valley, 
1098. Unusual Virulence of Cerco- 
spora beticola in 1915, 1216. Fn- 
iillaria involucrata, a New Host of 
Uromyces hhi^ X349‘ 

Erasmus excelsior, attacked by Ohio- 


naspis saliois, 501. Attacked by 
Phyllosticta Diedikei, 651 Attacked 
by Fonscolombia fraxini, 867. Fri- 
tillaria involucrata, 1349. 

Fruit fly from Southern India, 128. 

Fungi: New Genera and Species of 
Bntomophagous Fungi, 122. Con¬ 
tribution to the Mycological Flora 
of Austria-Hungary, 324. A contri¬ 
bution to the Mycological Flora of 
Russia, 441, Scottish Uredineae, 555. 
Bacteria and Fungi Observed on 
Cultivated Plants in the Province 
of Turin and Neighbouring Districts 
during 1913, 650. New Fungi from 
Germany, Japan and Brazil, 651. 
New Fungi from Moravia, 652. 
Brazilian Fungi: New or Little- 
Known Species, 859. Fungi Para¬ 
sitic on- Pigeon Peas {Cajanus 
tndicus) in Brazil, 861. Fungi of 
Island of Luzon, Philippines, 976. 
Some Important Leaf Diseases of 
Nursery Stock in the State of New 
York, 1350. 

Funiumia, injurious insects, 447, 453. 

Fusarium, sp. 39, 559, 859. 

Fusicoccitm petiohcoluni, 652. 

Gai^wnota gai^ijata, 1358. 

Garcmia Mangostana attacked by 
Zignoella Garcmiae, 1099. 

Gaslerocercodes gossypn 666. 

Gas, illuminating, effects on the Root 
Systems, 1089 

Geraetis perscitus, (>(>6. 

Germany * Chortophila trichodactyla 
(Diptera), Injurious to Young Cu¬ 
cumber Plants and New to Lower 
Silesia, 339. New Fungi, 65 r. In- 
curvaria [Lampronia) rubiella, In¬ 
jurious to the Raspberry [Ruhus 
idaeus), 669. 

Gibberella Sauhinetii, 859. 

Gipsy Moth: Relation of Variation 
in the Number of Larval Stages to 
sex Development in Porihetria di-* 
spar, 121, * 



«5 — 


Gledikchia tnacanthos, Attacked by 
A ph Icguni i nos as, 1225. 

Gloeosporlum: A ParavSite of Rho- 
domyrtus macrocarpa, 137. Gloeo- 
sporiuni caiilivovum injuring Red 
Clover in Hungary, 4 43. G. Mam 
taceae, 859. G. margmans, 651. 
Gloeosporlum musanm, a Parasite 

' of the Fruits of Musa 650, 654. 

G. Rihis, 1350. 

Glonierella cingulaia, Sources of the 
Early Infections of Apple Bitter- 
Rot, 761. 

Gold Coast: Stidococcus diversiseta 
n. sp. on Anona, 778. 

Gomphocarpus fruticosus, 1225. 

Goosberry Mildew, 760. 

Gramang ant, 1227. 

Great Britain; Hypamhlys albopic- 
Pus and ZenilUa pexops, Parasites 
of Nematns eviohsonii, in England, 
124. Clinodiplosis oculiperda on 
the Rose, Apple, Plum, 129. Plow- 
rightia virgidtorum, 231. Scottish 
Ureditiaeae, 555. Coccidae Observed 
in Durham and North Yorkshire, 
561. Phaonia [Hyetodesia) trimacu- 
lata (Diptera) a New Pest of Cabba¬ 
ges, 772. Bean Weevil (Bmchus obtec- 
tus) reported in Great Britain, 773. 
Scale-Insccts observed in England 
in 1914, B67. White Pine Blister- 
Rust {Peridermium strobi) in Ire¬ 
land, 985. Coleoptera injuring Bar- 
€he»s in Ireland, 996. 

Gryllotalpa vulgaris, xi8. 

Gryllus himaculatm and G. campestrls, 
118. 

Guarm trichilmdcs attacked by Phyl- 
losticta Guareae, 977. 

Guilandma Crista attacked by PhyP 
losiiota guamcensis, 977. 

Oummosis: page 1, 558, 758, 

975 * 

Gymnasia nudipes, 1358* 

HABROCYTtTS INOAGANS on Olea chry- 
sopkylla, 562, 


Habrolepis oppugnati, 562. 

Hail on Wheat, Rye, Oat and Barley, 
648. 

Haltica vitiula, 648. 

Halticoptera dad, 562. 

Harpactor (Reduvius) costalis, 1232. 
Hawthorn attacked by Lecanmm hi- 
tuberculatum, 561. 

Hayscented fern, 1353. 

Hazelnut: - Injurious Insects page x, 

A New Disease in Oregon, 560. 
Attacked by Enophyes avellanae 
in New Jensey, 765. 

Hedera sp. attacked by Microspira 
cardnopaeus, 230. 

Hedera Helix attacked by Lichtensia 
viburni, 1225. 

Helicteres jama icons is, attacked by 
PhyUosticta horinqnensis, 977. 
Ileliothis, at vSiunatra, jioq. 

1 Idiot hr ips haemorrhoi dal is injurious 
to Ornamental Plants in the Prov¬ 
ince of Buenos Ayres, Argentina, 
1233 * 

Helminthosporkm sp. on Coconut 
tree, 135. 

Hemichionaspis : H. alatac on Cassia 
alata, 448. H, minor in Nigeria, 
447. In Australia, 449. 

Hendersonia giganiispora, 652. 
Hendersonula mori, 650. 

Herpotrichia nigra and the Mytilidion 
Uyssociated with it, X093. 
Herpotrichia quinqueseptaia 11. sp. 
Parasitic oir Pima engelmanni in 
Idaho, 986. 

Heterodera radicicola, on Cofee in Bra¬ 
zil, 87C. 

Hderothrips aescuU, BGb. 

Hderusia cmgala, 237. 

Hevea : Attacked by Lomnthm, 330. 
Injurious insects in Nigeria, 447. 
Attacked by Ustulina zonata, 981, 
Attacked by Tetr any chits hmacula- 
tus, 1228, 1229. Premature Death 
of Young Hevea BranchCwS and In¬ 
juries to the Trunks l^roduced by 
Fungi, 1348. 
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Hibiscus, attacked by Euptewte ge- 
minata, 238. H. esculentus, 447. 
H. tiliaociis, 859. 

Hievacium sylvestvc, 1225. 

HologmscaUis hrachyptems, 1358. 

HoWialonoius coviaceus, 991. 

Hop : New Variety Resistant to Aphis 
and Belworms, 715, 

Hoplandrotlivips affini, 1105. 

Hormiscium myvmecopMlum, 122. 

Horonotus aptatus, 874. 

Howardia biclavis, 448. 

Hungary: The Hibernation of the 
Powdery-Mildew of the Vine (JJn- 
ci%nla necaioy) in Hungary, 227. 
Gloeosporium caulivontm injuring red 
clover, 443. Lactuca sativa attacked 
by Marssonia Panattoniana, 444. 

Mydrochans Morsus mnae attacked 
hy Rhopalosiphum najadmn, 1225. 

Hydrocoiyle vulgaris, attacked by 

^ Rhopalosiphum najadum, 1225. 

Hylocichla mmielina, 1355. 

Hymenachm ampleMcauUs, attacked 
by Diatraea saccharalis in Porto- 
rico, 1106. 

Hymenanthera dentata, attacked by 
Pulvinaria . maskellii var. novem- 
ariictdata in Australia, 988. 

Hymenochaete vubiginosa, 446. 

Hypamhlys albopictus, 124. 

Hypemspis pumila, 447. 

Hypericum perforatum, 1224. 

Hyper aides fragariae, 33^.- 

Hypochoeris radicaia, a Troublesome 
Weed in New Zealand, 1352. 

Hypks pccitnaia, 1358. 

ICBRIA PTOCHASi: The Destruction of 
the Scale In>sect hy Poisoning its 
Host-Plant (Sparhum junceum), 235. 

Icterius portoricensis, 1358. 

Ilex paraguariensts attacked by 
Sphaerella thcicala, 859. 

Ulunainating Gas, effects on the Root- 
System, 1089. 

Ihimnnity to fungous diseases as a 
Physiological test in Genetics, 159, 


« Incappuccianicnto » of redclover, 85S. 

Incurvaria ntbiella, 669. 

India : Fniit-Flies from Soiitheni In¬ 
dia, 128. Weevils injuriouvs to 
Tea, Mangifera indtea and Pha- 
seohis mungo in India, 667. Plant 
Diseafses studied in India in 1913- 
14, 753. Potato Blight in India, 862. 
The Rice Teaf-Hopper {Nepho- 
iettix hipunctaius Fabr.) in India, 
1104. 

Ink Disease, in Young Chestnut 
Trees in Plantations and Nurse¬ 
ries, 445, 121T. 

Insecticides: Chemical Means for the 
control of Parasites of Farm Crops, 
331, 332, 655, 663, 769, 878, logo, 
page i 5 S 3 y nos- See also Arsenic, 
Copper, Formaline, etc. 

Insects parasites for control of pests 
123, 124, 447, 661, 662. 

Ipomoea, sp. 447, 1109. 

Is aria sp. 123. 

Italy : Dying back of Fig-Trees, 112. 
The Large Poplar Longicorn {Sa- 
perda car char ias) and the Goat Moth 
{Cossus cossus) injurious to White 
Poplar {Populus alba) in the Lu- 
nigiana, Italy, 131, Steganopty^^ 
cha pinlcolana, 240. The Buphorbia 
Flagellate {Leplommias davidi) in 
Italy, 337. The Control of JvOcusts, 
page $22. Bacteria and Fungi on 
Cultivated Plants in Province of 
Turin, 650. BacteriOvsis of the Cu- 
cimiber, O5O. Further of 

" Seccunic (Withering) of tht^ I<"ig* 
Tree in Italy, O37. Control of the 
Vine Motlis, O65. Phloeotnbvs and 
Phloeothnps on Olives in Chianti, 775 
Lonchaea anstella on fig tree, 777. 
Weather Damage to Rice in Italy 
in 19x5, 974. Observations on the 
Behavioin of Direct-Bearer Vines 
Towards Diseases, made at the 
Conegliano College, Italy, in 19T5, 
980. Vine Mildew in Piedmont, 1- 
taly, in 1915, 98^. Cladosporiim 
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in'the Control of the Citrus Scale, 
1102. Aplanobacicr michiganensc, 
T2i8. Sclcvospora macrospora, on 
Rice, 3 3.|<). Relation of Bees to 
Fruit Rroduetion, 1354. 

Ixoya coccmca, 85t). 

Japan: New Fungi, 651. Typhulo- 
choQtci japonica, 658. 

Jassus sexnotatiis, 648. 

Java : Phannrns bemficiens and I'e- 
lenomiis sacchavails on sugarcane, 
234. Sonic remarks on the “ Zeef- 
vatenziektc 553. Gummosisin Su¬ 
gar Cane, 758. Advama detevminata, 
877. Ravages of Caterpillars in 
Java, iio<). Diseasses of the Cincho¬ 
na Tree in Java, 1217. JAfe-HivStory 
and Ravages of the «Gramang” 
Ant {Plagiolcpis longipcs) in Java, 
1227. Teivanychus himacnlatus. 1228* 
Enemies of Hevea and Banana in 
Java, 1229. Dactylopius adontdum, 

1231. Injurious hivSccts to Tobacco, 

1232. Mellissohlaptes rufovemlis, 

£235. Injurious to Rice 

in Java, 1357. Tykmfius similis, 
J^350* 

Juglans nigra, 765, 

Jumping mice, 567, 

Junms sp. attacked by Ropalosl- 
pkmn najudum, 1225. 

Junipems procera; attacked by 
PPinf's jumpeyinm, b^n. 

KajniT in the Destruction of Weeds, 

T£ 7 , 

Katjang idjoe, no<). 

Kennes mivabfds, 340, 

Kola nut; AgricnHtiral Rests of the 
Southern Provinces, Nigeria, 447. 
lujuriotis African Rhynchota, 453. 
Attack(‘d by Lrca^ihnn cahwl and 
Sliciococciis sjchkdli, 002. 

Kimania bntannica, 867. 

Ktfwanina pawns, 867. 

IvACltNOStPIRNA, st>. attacked by 7 '/- 
phm immafa, 123. 


Lachnus viminalis, 1225. 

Lactuca sativa see Lettuce, 

Laestadia Aesculi, 1350. L. multi- 
punctata, S59. 

Lagerstroemia, 867, 1233. 

Lagria v ill os a, 447. 

Lanitoro, 1231. 

Laps ana communis, 1225. 

Larch : Nematus erichsonii, 124. Ste- 
ganoptycha pinicolana, 240. Megasti- 
gmus laricis, 341. Coleoptera in 
Ireland 996. 

Large Larch Sawfly, 567. 

Lasiocampa, sp. 120. 

Lasioptevyx, ‘770. 

Lasiosphaena coulteri, roy3. 

La si us flav Its, fovmicidae, hi England, 
501. 

Lalhyviis sylvestris, attacked by Ma- 
evosiphum sonchi, 1225. 

Tyca bud liispa, 130. 

Leandrta momordica, 859. 

Lecanium : L. capreae in Pennsylva¬ 
nia, 183. L. catori n. sp. and Stic- 
tocpccus sjostedH on Kola Fruits 
in Northern Nigeria, 992. L* ho- 
speridum, 561. L. Saissetia, 449, 
L. viride, 875. 

Lecanopsis brevicornis 011 Agrosiis se- 
tacea, 867. 

Ivcgislative and Administrative Mea¬ 
sures. Legislation concerning Bis- 
eases and Pests of Plants in Mau¬ 
ritius, io(). A Decree concerning 
the new organisation of the service 
of Phytopaihological inspection ex¬ 
tended to agricuhural Produce in 
France, 438. The protection of cul¬ 
tivated Plantvsiu Algeria, 439- The 
importation of Young Vines into 
Algeria, 440. Decree concerning the 
organisation of a tesoarcli Depart¬ 
ment for Plant DiseasCvS, in France, 
857, Jyogislative Provisious respec¬ 
ting Diseases of IdaixtsiuEgypt, 973 

Lomna gihha, 1225. 

Lepidioia frenchi, S/p tepidiota siig^ 
mu, 1107. 
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Lepidium Dmba, 1224. 

Lepidoptera, 120, 1354. 

Lepidosaphes : L, erythrinae, 448. L. 
ulmi, 183. 

Leptidia sinapis, 120, 

Leptinotarsa deoemhneata, 126. 

Leptomastix superhus, 767. 

Leptomonas davidi, 337. 

Lepfosphaena herpotrichoides, 640, 
860, L. paragnariensis, 859. 

Leptospermum, 988. 

Lepioxyda longistyla^ 128. 

Lepus campestris, 567 

I^ettuce: Afctarired by Smynihvnis sp., 
126. Marsiioma Panattonia^na 444. 
Bacterhnn viridilividum, 1219. Rho- 

^ palosiphum lactucelliim, 1225. 

Leucophenga sp., 122. 

Leucopholis forida, 1107. 

Lichtensia vihufni, 561. 

Limenitis Camilla, 120. 

Linum caiharticum, 653. 

Lila solamlla, 1232. 

I^ocusts: The control in Italy, page 
yss, in Russia, 664. 

Loctisia viridissima, 118. 

Imchaea .p., 122, 770, 777. 

Lophodermium Finastri, 1100, 

Lofanthm spp. on Hevea brasiliensis: 
in Kegri-Sembilan and Pahang, F. 
M. S. 330. 

LoxigtUa portoricensis, 1358. 

Lucerne, 564, 1225. 

Luzula campestriSf 561. 

Lycosa mpida, 451. 

Lydella mgfipes, 232. 

Lymanthria, sp., 120. 

MACR 0 CH^I,ES MARGINAtUS, 765. 

Macrosargus cuprarius, a Ftiropean 
Fly Recorded on Strawberries in 
Connecticut and Occurring in sev¬ 
eral Other Localities -in America, 
668 . 

Macrisiphum pisi, 1225. M, viticola, 
990 - 

MacfothyhQm mbi, lao. 


Madagascar: Mediterranean Fruit P'ly 
[Cefatihs capitata) a Parasite, 670. 

Maho, 1104. 

Maize : 334, 447, 1096, 1106. 

Malachra rotundifolia, 1358. 

Malampsora alpina, 555. 

Malaya, 135, 330. 

Mallotus philippinensis, 448. 

Mangifera indica, 66 j, 1358. 

Mangosteens, 1099. 

Marsh fern, 1353. 

Mavsilia quadnfoUa, 1225. 

Marssonia Panattoniana causing Rot¬ 
ting of Cabbage Lettuces in Hunga- 
444 - 

Matthiola humills and Sisymbrium 
irio as Weeds in Fgypt, 865. 

Mauritius: Legislation concerning Dis¬ 
eases and Pests of Plants in Mau¬ 
ritius, 106. 

Medinilla magnifica, 859. 

Megastigmus lariois (Hynienoptera) 
Destroying Seeds of Larix larioina 
in New York State 341. 

Melampsora Uni : Specialisation of 
Parasitism, 653. 

Melastomataceae, attacked by Laestadia 
muUipunctata, 859. 

Meliola sp. attacked by Calonectria 
coralloides, 859. 

Melisoniimas nietalHca, 336. 

Mellissoblaptes mfovenalis (Pyralidae), 
on Coconut in Java, 1235, 

Melons, injury from Dacus brevislylns, 
328. 

Meneiipus variegatus, 666 > 

Menyanthes irifoliaia, attacked by 7 ?//or 
palosipkum naiadim, 122^. 

Mespilus gevmanioa, attacked by En- 
tomosporium maculatum, X350. 

Mesua ferrea, attacked by Lepidosa¬ 
phes ambigua, 448, 

Meiarrhizium anisopliae, 1107, 1358. 

Metriocharis viridis, 56. 

Micromus timidiis, 447 

Micfospira carcimpactis, 230. 

Microirbmbidium locustanm, 765, 

Micfotus drummondi, 1x08. ^ 



Mildew, see Phytophthom, Plasmopora, 
Sclerospora etc. 

MiMOcichla a. portoricensis, 1358. 
Mimosa ceratonia, 1358. 

Mimus p. orpheus, 3358. 

Mistletoe, on Spiuce in Switzeiland, 
987. 

Momeia zemiodes, 335. 

Moniordica charantia, 859. 
Monacrostichus crabronijormis, 128. 
Monilia vsp. causing Biown-Rot of 
Apricots in the hower Klione Val¬ 
ley, 1098. 

Morocco locust, O64. 

Mosaic Diseatse of Tobacco, 554. 
Mimmct pruriens, 238. 

Muiaria sp. 122. 

Mtiiogona chromapievi, 122. 

Mulberry attacked by Phomopsis Mo^ 
fit Hendersoniila Mori, Dendropho- 
ma teres, 650. 

Mtis musGuhis, 567. 

Musa chinensis, 654, 

Musquash, 242, 417. 

Myudestes fotmsendi, 1 355. 
Myceiophagus caskmeae^ 4j{5, 121 r. 
MycosphaereUa seniina, C350. M. oc¬ 
culta, 652. 

Myelois phoenicis, 1306. 

Myelophylus piniperdu, gg(x . 
Myiarchus antiUarum, 1358. 

Mylabris pemanus, 666* 

Myoxus glis, 1237. 

Myrim (lak, jiio. 

Mynophyll'um verUcillaiitm, 1,225. 
MyfisHm kmri/olia, 448. 
Myrmicaphilu aeervorum, 1227. 
MytUaspis: M, cUficola, 449. M, Per- 
naldella heyeriae, 988. M, ficus, 867. 
M, pomofum, 561. 

Mytilidion fusispomm, 1.093, 

My ms tetrahodm, 1225, . 

Najas FnEXiiyiS, attacked by Rhopu- 
losiphtim nafadum, ,1225,, 
Nectarophora pisi, 1225. 

Negro (le la iiuizorcfi, 228. 

Nemdtus. erkhstmi, 124. 


Neolecanmm cinnamoni, 448. 

Neopeckta coulteri, 1093. 

Neotoxoptera violae, 1225. 

Nephantis serinopa in Bengal, 1236. 

Nephotetiix bipunefatus, no p 

Nephus vetusius, 562. 

Nenum Oleander, attacked by Aphis 
nerii, 1225. 

New HebridCvS Coconut Hispid, 130. 

New Zealand : Vaiiety of Bromus unio- 
loides Resistant to Usiilago bromi- 
wm,obtained in New Zealand, T212. 

Newsteadia jloccosa, 561, 867. 

Nigeiia : Mometa semiodes, 335. In¬ 
jurious Insects, 447, Arocatus cen- 
tictiis 453. Lecammn catori, 992. 

Nymphaea, attacked by Rhopalosi’ 
phtmi najad'uni, 1225. 

Oaks; Bacterium [Mterospira] car dm- 
pacus the Cause of a canker on 
Oaks, 230. The Besttuction of OakvS 
by A f miliaria mellea in the United 
Slates, 329. Kermes mirabiUs on 
Querctis vSp. in . California, 340, 
Hymenochaete rubigmosa in the IT- 
nited States, 446. Cbccidae 
ObvSeived in Durham and Noith 
Yorkshire, 561. Quercus pedunculata 
host of Gloeospofium marginans, 
651. 

Oats : Damage caused by Hail, 64B. 
Resistance to Rust and Drought 
978. Attack of Sclerospora grami- 
nicola in Italy, loqb. 

Obi tjiua, 1109. 

Ocimum Basilicum, O50. 

Ocyplumus, 1108. 

Oecanthus pelhicens, 118. 

Oecophyllemhius inferior, 562. 

Oedipoda coeruhscens, 1x8. 

Oidiupt'leucoconium, no. O. Tuckeri, 
227, 442. 

Olea sp. see Olive, 

Olive: Researches on the Biology and 
Pathology of Olive Flowers, 108. 
The Toxic Action of Bulplmr Di¬ 
oxide on Olive l^'lowers, T09. Paia- 
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sites of the Olive FI}'' {Dactis oleae), 
in Kritrea, 450. Insects Observed 
on Olea chrysophylla and on O. ver-' 
rucosa in and South Afiica 

Resipectively, 562. Phloeotnbus 
scambaeoides and PJoeothrips oleae 
injuring Olives in Chianti, Italy, 775. 

Oniscidae, economic importance, 233. 

Oniscus aselhiSy 233. 

Onoclea sensibilis, 1353. 

Ononis spinosa, 1225. 

Opatrum depressum, 1233. 

OpMohohis herpoinchus, 648. 

Opitis africanns, 562. 

Opogona glycyphaga n. sp. Sugarcane 
Bud Moth in Queensland, 1230. 

Orange: Cold storage for Tiopical 
Fruits, 225. Pavlatofia pergandii 
and Dactylopins citH, 561. Ceratitis 
capitata, 676. Tylenchuhts semipe- 

, mtmns, 776. Euthrips tviiici var. 
pyopctus, 866. 

Or'eodoxa olemcea, attacked b}^ Pseu- 
daonidia oveodoxae, 448. 

Orgya posiica, 238. 

Ormyms siriaius, 562. 

Orthezia catapkmcia, 561. 

Qrthoptera' of vSetubal, Portugal, 118. 

Ofthoptens thelypievis, 1353. 

Oryctes rhinoceros, Injurious to coconut 
I, 138, 1367. 

Oryza saliva attacked by Dialraea 
sacchamlis, 1106. 

Osmimda cinnamomeci, 3353. 

Okorrhynchus picipes, ^gg 6 . 

O^ycarenus amygdaU n. sp. 453. 

Oxypelahun Banhsii, 859. 

PACHVBASlDIEniA POEYSPORA Oil/i 
dasycmpum, 651. 

Pachybntohus verficalis, in Peru, 
666 . 

Pachynenron longimdius, 562, 

Pachytychiiis mwigonis, 667. 

Pachviihis danicus, jt8. Pachytilns 
migmtorms, (>04. 

Falm lycaf caterpillar, r236. 

Palms: Attacked hj Aspidiolits didvo^ 


spermi, 561. New Jersey Acanna, 

765- 

Pandanns sp. attacked by Phvllo- 
sticta pandanicola, 977. 

Pandamts odomltssimits attacked by 
Chionaspis dilatala, 499. 

Panicum barbinode, attacked by Dia- 
traea saccharahs, 1106. 

Panicum maximum, 977, 1358. 

Papaya, attacked by Aspidiotus orien- 
talis, 449. 

Paragus horbomeus and P. longlvenlvis, 
447. 

Parasa infuscaia 447. 

Paris Green, 1090. 

Parlatoria) P, Mesme, 448. P.profeus, 
562. P. zizyphns, 449. 

Passer domesticiis, 125. 

Patellina sp., Sphaeronemella vSp. and 
Sphaevopsis malorum, three Straw¬ 
berry Fungi which cause Fruit Rot, 
982. 

Peach: Sphaerotheca pannosa and its 
Conidial Form; iio„ Oxyedrenus 
amygdali, 453. Ceraiitis capitata, 670. 
The TiCatment of Peach Leaf Curl, 
762. New Jersey Acaiina, 765. Ef¬ 
fect of Grafting upon the Resistance 
of Peach Tiees to Leaf-curl, 1214. 
Bhopalosiphum laohfcellum, 1225. 
Leaf piseovses of Nursery Slock in 
the State of New York, 1350, 
Taenioihnps pyri, 1363, 

Peat: Attacked by Aspidiotus per- 
niciosus in England, 56X. Ceraiitis 
capitata, 993. PhvUosNcia piritia, 
Coniollmium pinna and C. tiralensc 
1092. Iinimujity from Fiie-bliglil, 
1140. Dormice injtiiing Peaus in 
Switzerland, T237. diseases in 
the United s*=^tatcs, 1350. Taenio- 
thrips pyri, 1363. 

Peas : attack of Smynlhnrus sp., 126, 
Attican Aplndidae, 1223. 

Pedicuhides graminnm, 648. F. ven- 
fricosus, 'jb^. 

Pdargonimn peliatum attaOced by 
Heliothiips haemonhoidalls, 1233* 



Felliculayia kolevoga^ 550 

Pemphigus globulus, 1225. 

Pelovetclopsella nigcricnsis, 767. 

Peniophora globifem, 5100. 

Pendermium cedvi injurious to Deo¬ 
dars {Cedrus deodnm), in India, 113. 
P. cerebrum, Jioo. P. strobi, 325, 
985. 

Peromyscus artemisicie, 567. 

Peru : Coleoptcra, 666. 

Persea amencana, 1358. 

Pestalozzia pamguanensis, 859. 

Phaneroptera quadripitftdata, 118. 

Phamtrus henificiem, 234. 

Phalaris canaviensis iittaokcd by Scle¬ 
ras para. gvamimcola, in Italy, 1096. 

Phaoma trimaculata 772. 

Phaseohis adenanthus, 1358. P. Mun¬ 
go, 667, 1 £09. 

Phenococcus aceris, 867. P. eleahius 
562. 

Philippia chrysophyllae, 562. 

Phloeoiribus scavabaeoides, 775. 

Pkloeofrips oleae, 562. 

Phoma Cajani, 86t. Phoma desimciiva, 
tlie Cause of a Fruit'Rot of the 
Tomato in the United States and 
Cuba, 759, Pzrostrata, 557, 

Phomopsis Mori, 650. 

Phragmiies communis, attacked by 
Scleraspora graminicola, in Italy, 

. logs 

Phyllobius argentatus, 996, 

Phyllodromia germanica, fi8. 

PhyllosHcta : In Portoiico, 977. P. 
cajani, 861. P, cheiranthicola, 652. 
P. Dicdicki 651. P. iageni/ormis, 859. 
P. Pa vine. £350. P* pinna, J092. 
p yerbae, 859, 

Phylloirda sinnala, 338. 

Phyllo\:eta, page X26g, 1553. 

Physcus seminohts 767. 

Phyiomyui chrysanthcmi, The Chiy- 
saiitheiiinm Fly in the United Sta¬ 
tes, 239. 

Phylophihora : P, Fahcri, 228. P in- 
festans, 862. 

Phvioscaplmy dlssunilis, 667. 


Picea Engelmanni, 986. 

Picea excelsa, 987. 

Pieris : P. crataegi, page 1, P. hiera- 
etotdes attacked by Macrosiphmn 
soiu hi, 1225. F. rapae, 

120. 

Pineapple, attacked by Aspidiotus bro- 
mcliae, in England, 561. 

Pink disease, 135. 

Pinus : P. ‘strobus attacked by Peri- 
dermium, 194, Observations on the 
Uife-HivStory of Bupahts piniarius, 
232. Rhizina injlafa, 764. Crypto- 
Ihrips pini, 866. Euthrips tritici, 
866. While Pine Blister Rust, 985. 
Observations on the Pathology of 
the Jack Pine {Pinus divaricaia), 
HOC. Cucurbitana pithyophila, 1221. 
The Canker of Scots Pine caused 
by Dasyscypha suhtilissima, 1222. 

Piper nigrum, attacked by Didymo- 
thozetia mimosoensis, 859. 

Pisum sp. attacked by Macrosiphum 
somhi, 1225, 

PUh&coloUum: P. numiUjemmniindkftdi 
by Aspidiotus fodiens, 449. P. Sa- 
man attacked by Ceronema Koeheli, 
448. P. Ungim-cati , attacked by 
Phyllosiicta Pithecolohii, 977, 

Plagiolepislongipes, 1227. 

Plowrighiia “ virgultorum on Birches 
(Beiula in Great Britain^ 231, 

Pleospora spiracina, 652. 

Pleurotropis neavei, 66i, 

Plum: CUnodiplosis omliperda, T29, 
Chaitophorus popuU, 225. Phnn 

- Aphid identilied as Rkopalosiphum 
nvmphaeae in the Utiilcd States, 
123 [. lycaf Diseases of Nmseiy 
Stock in the State of ISfew York, 

Plusia in Sinnatm, 1109. 

Pocosphacna Amniae, 850. 

Podosphaera oxyacanthae, ^350. 

Poecilocapsus li mains, attacked by 
iirrospilus ovisugosus, 871. 

Polisies galhca, £35), 

Pollen for Bleeding l^xpeiinicnls, 1265. 
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Polychrosis hotmna, 665. 

Polycystiis propinquus, 662. 

Polyqonia c. album, 120. 

Polygonum viviparum, 555. 

Polyporus sp. attacked Ciliciopo- 
dium auriftlmm, 859. 

Polyporus Schweinitzii on Pinus 
divarioaia, 1100, 

Polystigma ochraceum, page 1. 

Polysiilphides in the Control of Chry- 
somphalus dictyospermi, 332. 

Poly trichum, attacked by Newsteadia 
floccosa, 561. 

Pontederia cordata attacked by Rho- 
palosiphum na^adum, 1225. 

Poplar ; Super da carcharias injurioiivS 
to White Poplar in Italy, 131. 
Chaitophorus populi, 1225, 

.Porcellio scaber, 233. 

Porcellionides ptuimsus, 233. 

Poria subacida, iioo. 

Porthetria chysorrhoea, page i, P. dis¬ 
par, 121. 

Porto Rico: The Cryptogamic Disease 
of Coffee, 559. Species of Phyllo- 
sticta observed on Plants 977. Dia- 
traea saccharalis 1106. Sipha fla- 
iia, 1108. Diaprepes spengleri, 1358. 

Portugal: Aphids of Portugal, 119. 
The Lepidoptera of Serra de Ge- 
rez, Portugal, 120, 

Potamogeton nutans attacked by Rho 
palosiphum najadum; 1225. 

Potassium cyanide for the desti action 
of various Sitcking Insects, 1103. 

Potatoes : Attack of Smynthurus sp.; 
126. Vermicularia varians, 32S. 
The Oxydase in Healthy and Cur¬ 
ly Dwaif Potatoes, 366. Colleio- 
irichum solanicolum, 557. Black 
Heait, 1344. Potato Blight 
{Phytophthora infestans) on Po¬ 
tatoes and Tomatoes, in India, 
862. 

Pothos scandens aytacked by Aoni- 
diella pothi in Ceylon, 448, 

Pravs chrysophyllae, 562. 

Pieveation and control: The Influence 


of Cold Storage of Tropical Fruits 
upon the Bggs and Taivae of the 
Mediterranean Fiuit-Fly (Cevaiitis 
capitata), 236. Changes Produced 
by Disinfectants in Seeds and Roots 
in Sandy Soils, 649. Chemical Me¬ 
thods of Controlling Plant Enemies 
655, 663. The Treatment of Peach 
Leaf-Curl {Exoascus deformans), 762. 
The Principal Means of Control 
of the Most Usual Animal Pests, 
769. Bxperiinents on the Destruc¬ 
tion of Fruits infested with the 
Larvae of Fruit-Flies, 878. The 
Action of Potassium Cyanide when 
introduced into the Tissues of a 
Plant, 1103. Shipment of Pollen 
for Breeding experiments to Avoid 
Danger of Spreading Diseases, 1345. 

Prococcophagus varhts, 767, 

Prochiloneurus pulchellus, 767. 

Prodenia in Sumatra, 1x09. 

Promecoiheca injurious to Coco¬ 
nut tree, ,130. 

Prosena siberita 1107. , 

Prospaltella herlesei, 333, 452. 

Protodiaspis anomdla, 988, 

Protolachnus tuberculostemmata, 1225. 

Proioparce convolvuli, 1109. 

Prunus spinosa, 561. 

Pseudagrilus sophorae, 447. 

Pseudaonidia oreodoxae, 448. 

Pseudococcus aceris, 561, P, pulve- 
rarius, 867. 

Pseudomonas cilri n. sp., the Cau^se 
of Citrus Canker in the United vSta- 
tes, 763. 

Pseudomyrmex 122. 

Pseudopesiza Ribis, 1350. 

Psidium Araca, 859. P. guayavu, 1358. 

Pferis sp., 561. P, aquilina, 1353. 

Puccinia : P. horeahs, 555. P. dispersa 
159. P. glumarum, loqj. P. oryme, 
326. P. rugosa, 859. 

Pulvinana : P. jacksoni, 447. P. mas- 
kelli, 988. P, vilis, 516, 867. 

Pnmlaliwya simphcia, 453. 

Pimica Cranatunif 839, 1225, 
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Pyyameis cardui, 120. 

Pyroderus simplex, 447, 661. 

OuERCUS: Q. glandiUifera, 658. Q. 
Hid folia, alba, Pvinus, 765, see also 
Oak. 

Quince, pest3 859, 1350. 

RADio-ACrivE Substances, Influence 
on the Resistance of Plants to Fun¬ 
gous Diseases, 1094. 

Radish, 338, 565. 

Ralo, 118. 

Rammculus scelerains, X225. 

Raspberry, attacked by Jncurvaria 
rubiella in Germany, 669. 

Razoumojskya amencana, iioo. 

Redbacked Voles, 567. 

Red Rust, 863. 

Red Slug of Tea {Helemsia dngala) 
in Ceylon, 237. 

Red Spiders {Tetranychus himaculatus) 
injuring Manioc in Java, 1228, 

Repsimus aemtt^s, 874. 

Resistance of plants, to diseases, 1094, 
1161. 

Rhabdoptencs picipes on Cranberry 
in New Jersey, 1361. 

Rhagoletis pomonella attacking Blue¬ 
berries in Maine, 127. 

Rhizina inflatci as a Parasite of Coni¬ 
fers in America, 764. 

Rhhococcus lohulatus, 988. 

Rhizoglyphus phylloxerae, 705. 

Rhus mdicans, 763, 

Rkynchaenus mangiferae, 667. 

Rhyncitospora ghwca, 859. 

Rihes : Cronarlium Hhicola, 325. Pseti- 
dococcus gahani, 867. Aspidiotus 
lasmaniae, 988. Pulvinaria vihs, 
561. Rendersonia giganfispora 652, 
Enophyes nbis, 1363. In the Unit¬ 
ed States, 1350. 

Rice : Puccima orynae, 326. Weather 
damage in Italy, 974. The culling 
of Weeds in rice flelds ixoi. The tice 
leaf-hopper, 1104. Sderospora met- 


crospora, 134O. Lepidoptera inju¬ 
rious to lice in Java, 1357. 

Richardia africana, 1225. 

RiPersia suhterranea, 561. 

Robinia, 1225. 

Rose : Sphaerotheca pannosa, no, 
Clinodiplosis oculiperda, 129. Te¬ 
tranychus bicolor, 765. Observations 
on the Rose Scale-Insect {Aula- 
caspis rosac), 766. EtUhrips tritici 
var. projectus n. var. 866. Macro- 
si phum rosaefolium, 1225. Rnernies 
in the United vStates, 1350. 

Rosellinia, sp. 559. 

Rnhtis Tdaeus, attacked by Incurva- 
ria rubiella, 669. 

Rust : Resistance of Wheat, 978. 
Oats Resistant to Rust and Drought 
979. White Pine Blister Rut, 985. 

Russia : A contribution to the Myco- 
logical I Flora 441, The Control of 
Grasshoppers 664. Russian Pear- 
Trees Resistant to Bacillus amy- 
lovorus, T215. 

Rye, Damage, caused by Hail, 648. 

Saccxiarxjm attacked by PhyllosHcki 
sacchari, 977. 

Sagittaria sagiitifolia attacked by 
Rhopalosiphum nafadum, 1225. 

Sahlbergella theobroma, 244, 447: 

Saissetia oleae on Olea sp. 562. 

Saltiisaphis scirpiis, 1225. 

Saltnnia natans, 1225. 

S(iUx^\) 561, 765, 1225. 

Samolus repens, 988. 

Saperda can han as, 131. 

Saxtfraga opposUifoka, 555. 

Scabiosa afro pur pure a, 859, 

Scale Insects: Of Ceylon, 448. From'' 
Australia, 449, 988. From Rngland, 
561, 867. From the Fiji Islands, 9S9. 
Observations on the Rose Scale-In¬ 
sect {Aulacaspis rosae), 766. 

ScMzoneura lanigera, 331. 

Sthoemhtus hipiinctifer, 1357 

Scirpophaga sericeu, 1357. 

Scirpus, 1225. 
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Sclerospora macrospora, 1096, 1346. 
Scolyius amygdali, p(ig& 

Sciitellista cyanea, 562, 

Scymmus marginicollis, 766. 

Scymmus roseicollis^ 1108. 

Sechium edule, 977. 

Selenaspidus ariiculatus, 562. 
Sensitive fetn, 1353. 

Septobasidium laxum, 976. 

Septoria antyllidis, 324. S, piricola, 
1350. S. 1350, 

S&samia inferens, 1357. 

Sibinia peruana, 666 . 

Sideroxylon Manmdano, 867. 
SigalpJms dad, 562. 

Signoretia luzxtlae, 561. 
Simplemphytus padficiis, a New Hy- 
menopterotis Parasite of Cherries 
in Oregon, 566. 
flava,. iroS. 

Siphocoryne splendens, 1225. 
Siphomnus finitimus, 562. 
Siphonophora p%s i, 1225. 

Sisymbrium Ivio, 865. 

Sitoivoga cerealella, 765. 

Smoke of Towns and Plant Growth, 

323* 

Smynthurus sp,, 126. 

Solanum argenteum, 859. 

Sohnopsis geminaia, 1108. 

Sonchus oJeraceus, 1225. 

Sonoraxi redwing, 5C>4. 

Sorghum smrit in South Africa, 
327. 

Sorosponitm Rhynchosporae, 850. 
Spain : Injurious insects page j. Puc- 
clma oryme in the Ebro Delta, 
326, 

Spanish broom, 233. 

Sparganium mmositm, 1225 
Sparrow: The Food of Passer domes- 
ticus, 125. 

Spartmm junceimi, 235. 

Spermophagus piurae, 606 . 
Sphacelotheca Sorght, 327. 

Sphaerella iliacola, 859, S vexans, i. 
Sphaeronemella sp., 982 
Sphderopsts Malonmi, 982. 


Sphaevotheca pannosa and its Coni- 
dial Form {Oidium leucoconium) : 
Morphological and Biological Dif¬ 
ferences according to its Hosts no. 
S. Mors- Uvae, 1350. Control by 
Formalin, 760. 

Sphenophorus ensirostris, 991. 

Spinach: Attack of Smynthurus sp., 
126. 

Spiraea opulifolia attacked by Pleo- 
spora spiraeina 652. 

Spondias lutea, 1358. 

Spraying Mixtures : Against Hal- 
minthospornim 135. Note on Cop¬ 
per Spraying Mixtures, 756. 

Stagonospora Lwrae, 859. 

StauronoUis maroccanus, 664. 

Steganoptycha pimcolana, 240. 

Steingalia gorodetskia, S67. 

Stellaria media, 1360. 

Stenohothnts bicolor, and S, pulvi- 
matus, 118. 

Stictocephala fesUna (The Tliree Com-' 
ered Alfalfa Hopper) on Extcfenie 
and Cowpeas hi the United ’ States, 

,564- 

Stictococcus diversiseta sp. nov. on the 
Branches and Fruits of Anona, 778. 
S. sjostedii, 992. 

Stilhclla flavida, 559. 

Strawberries, 334, yy\, ino. 

Sirophosomiis coryh, 996. 

Sugarcane : Uife-History and Ideol¬ 
ogy of Tiphia moniafa Parasitic 
oiiI./achuosternavSpp,, 123. Phamivns 
bemfiaens and Pcknomits sarcha- 
ralxs 11. vSp. Plymenoptcra Itoa- 
silic in the Eggs of InsectvS In¬ 
jurious to vSugarcaiic hi Java, 23 p 
Some RemarkvS on the « Zeefvalcn- 
zickte » Disease of the Sugar Cane 
(G. Z. 247) in Java, 553. Determi¬ 
nation of the Maixtrily of Sugarcane 
hi relation to Ftuigoid and Xiivscct 
Pests, 754. Bacterium imcularum, 
causing Guiiimosis in Sugarcane 
in Java, 758. Scaral)aei<l Uarvae 
Cane Gruks ”) attacking Sugar- 
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cane in Australia, 87.1. Hoplandro- 
thvips affinis 11. sp. on 'Sugarcane 
in British Guiana, lio^. The Sugar¬ 
cane Stalk-Borer (Duitvaea saccha- 
ralis) in Porto Rico, 1106. OKser- 
vations on some Coleopicra m Su¬ 
garcane Plantations, 1107. Sipha 
flava and Aphis setanae on Sugar¬ 
cane in Porto Rico, 119. Opogona 
glycyphaga n. sp. in Australia, 1230. 
Dactylopms adonidiimm Java, 1231. 
Tylenchus simihs, the Cause of a 
Root DivSeavSe of Sugar-Cane and 
Banana in Blji, Plawaii and Jamai¬ 
ca, 1359. 

Sulphoricinate of Soda, 331. 

vSulpliut Dioxide, action on olive 
flowers, log. 

Sulphuric Acid, action on Wheat 
Straw Blight, 860. 

Smnatra : Injurious insects, j 109. 

Switeerlaird: Visctmialbum, gSy, Myox- 
us glis, 3:237. 

Syagms calcamtus, 447. 

Sylepta derogata, 447. > 

Sympherobius amicus, 562. 

Sympiesis pwpurms, 662. 

Syyphus nasutus, 447. 

TaKnioThrips pyri in British Colum- 
)>ia, 13O3 

1 aragopia donahs, 233. 

Tanomiis pallid us, y()^. 

Tea: HdiVitsia cingala, 237. Phyio- 
scaphiis dissmnhs, 0(7. On Red 
Rust of Tea produced hy an Alga 
{CephakuYos vm*scens), in Java, 8(>3. 
A drama determ inala, attacking Tea 
Seeds in Java, 877. 

TcUnomus saccliarahs, 234. 

Tekopierus mlandus, 562. 

Terastia meticulosahs, 238. 

Tetranychus, 447, 765, 1228. 

TaWasHchodes asthenogenus, 662- 

TetrasUbhus : 2 \ gravans 562. T, me- 
Uchloms, odx* 2 \ siwtoooccf, 707. 

Three Cornered Alfalfa-PIopper, 5G4. 

Thysanoptera in Plorida, 866. 


Tilia ainerlccma, 705. 

Tip Ilia inornata, 123, 

Tobacco : Rflect of Dilution upon the 
Iiifeclivity of the Virus of the Mo¬ 
saic DiseavSe of Tobacco, 554. 
Scotching of Tobacco heaves by 
Paris Green, 1090. Insects inju¬ 
rious to Tobacco in Java, 1232. 

Tolmarclms Taylori, 1358. 

Tomatoes : Smyntimnts, 126. Phoma 
destriictlva, 759. Phaoma trimaculaia 
772. Euthrips tritici, 866. 

Tortrix splendana, page i. 

Toririx callopista, 447. 

Toriilaexitiosa, 121X. 

Toxopteva gramimem 1225. 

Trametes Ptni, it00. 

Trenkpohlia annulata, an Alga living on 
the Roots and Stumps of Conifers 
in Moravia, AuvStria, 114. 

Trichogranvma niimihtm a T, pretiosa, 
1106. 

Trichogrammafoidea nana, 1357. 

Triohoniscus roseus, 233. 

Triohothyrium fimhriaUm>, 859. 

Tridacus lounsburyi, 1226. ■ ■ 

Trlfolium see CloA'er. 

Trigomlla Foenum-graecum,, 859. 

Trinidad ; FungUvS DiseasCvS of Cavssa- 
vu {Manihot sp,) 757, 770. 

Tntioum see Wheat. 

Vvnmfetta scmifrtloha, 977. 

Trombidion hoioscvice uni, 1313. 

TropaeoluHi majus, 1220, 

Tuhpa sylvcstris, 535. 

Turnip : attack of SmynlJmrus sp., 
126. 

Tychea phascoh, 1225. 

Tychms gossypn, 334. 

Tylenchulus sem%penetran$, 776. 

Tylcnohm devastatnx attacking Beans 
in Sicily, 872. T, simiHs, 1359. 

Typha latifoha, 122^, 

Typhulochaeta japonica, n. g. and n. 
sp., Parasitic on the I^eaves of 
Qvercus glanduhfera in Japan, 638. 

Tyramus d- dominicensis, 1358. 

Tyroglyphus farinae, 765. 
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Ui,EX Buropakus attacked by Phena- 
coccus aceris, 867. 

Ulmits americana attacked by Brio- 
phyes ulmi, 765. 

TJncinula necator, 227. 

United-States: Smynthurus sp. in¬ 
jurious to Truck Crops, 126. Rha- 
goletis pomonella in Maine, 127- 
Phytomyza chrysanthemiy 239. Ay- 
miliaria melUa, 329. Kevmes mP 
mhilis, 340, Megastigmus laricis, 
341, Hymenochaete rubiginosa, 446* 
Colletotrichum sp. 557. A New Dis¬ 
ease of the Hazelnut in Oregon, 
560. Ceratitis capitata 562. Sticio- 
cephala festina 564. Cleonus spar- 
sus, 565. Simplemphytus pacificus, 
566, Phoma destructiva, 759. Pseu¬ 
domonas citri, 763. Acer saccharinum 
765. Patellina sp. 982. Coleophora 
alhiantennaella, 995. Causes of Dam¬ 
age to Apple Crops in the United 
States, 1091. Puccinia glumarum, 
1097. Further Occurences of Cot¬ 
ton worm Moths [Alabama argilla- 
cea) on Strawberries in Minnesota, 
mo. Bacterium solanacearum, 1220. 
Rhopalosiphum nymphaea 1234. The 
Black Heart Disease of Potato Tu¬ 
bers in the United States, 1344. 
Some: Importaiit Deaf Diseases of 
Nursery Stock, 1350. Eradication 
of Ferns from Pasture Bands in 
the Eastern United States, 1353. 
Food Habits of the Thrushes of the 
United States, 1355. Rhabdopie- 
rus picipes, 1361. New Records of 
Eccoptogaster (Scolyius) rugulosus on 
Fruit Trees, in California, 1362. 

Urechites lutea, 977. 

Uredo aneimiae, 859. 

Urena lobata, 447. 

Uromyces Lilii, 1349. 

Usiilago bromtvora, 1212. 

UstuUna Zonata: A Disease of Ha¬ 
ve a hrasiHensis due to, 981. 

Utrimlana vulgaris^ 1225. 


Vaccinium, 127, 1361. 

Venturia inaequalis, 183, 1350. 
Vermicularia varians, 328. 

Vernonia sp. 859. 

Vespa crabrOy 1354. 

Viburnum dentatum, 765. 

Vigna caijang, 564, 1225. 

Vine : The Hibernation of the Pow’'- 
dery-Mddew of the Vine ( Unci- 
c%nula necator), 227, 442. Importa¬ 
tion into Algeria, 440. The Vine 
Moths [Polychrosis botrana and Con- 
chylis ambiguella), in Piedmont, 
Italy: Bife-History and Control, 
665. Behaviour of Direct Bearer 
Vines towards Diseases, 980. Vine 
Mildew in France, 983. In Italy, 984, 
Macrosiphum viticola, 990, Vida- 
dico, a Vine Resistant to Mildew, 
1213. Hybrid Direct Bearer Vines 
Resistant to Phylloxera, obtained 
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